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The Census of 1921. 

UST twelve months ago (Nahjke, August 26, 
1920, p. 797) wc directed Attention to the effect 
of the Census Act of last year in facilitating the 
work of the Registrar General and his colleagues | 
on the census, which was then appointed to be 
made in April of the present year, and to the 
value of the information that the census might 
be expected to afford. Effect was duly given to 
the provisions of the Act by an .Order in Council 
made on December ai, 1920, fixing the date 
of the census for April 24; but when .that 
day arrived the coal dispute and the strikes 
which were then threatened in the railway and 
transport industries gave rise to doubts whether 
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the work could be successfully carried out as 
intended, and a further Order in Council was 
obtained fixing ^it for June 19, when the 
enumeration accordingly was made. It “reflects 
great credit on the officers responsible for the 
work that they have been able so soon to publish 
a preliminary Report (Cd. 1485) containing in 
adequate detail the broad features that are pre¬ 
sented by the figures. We must await the future 
, | Reports for much of the information that we 
referred to in our previous article as desirable, 
but in the meantime this preliminary Report may 
be consulted with interest and profit. 

For obvious reasons this Report does not con¬ 
tain any particulars relating to Trel and. For 
Britain the total population is given as 
fJJ,767,530; an increase of 4 7 per cent, on that 
of the census of 1911. The total population <ti 
Great Britain at the census o^- J821 was 
enumerated at 14,091,757, so that the population 
appears to have multiplied threefold in a hundred 
years In the light of this fact it is not unsatis¬ 
factory to find that the increase shown by the 
present census is less in actual number and in 
percentage than that of any previous intercensal 
period during the centennium. A continuance'of 
the previous rate of increase would have resulted 
in over-population. 

The next step in the comparison, that of the 
j relative numbers of the sexes, introduces a new 
element. In England and Wales, in 1921, the 
males are 18,082,220 and the females 19,803,022, 
1095 females to 1000 males. In 1821 there were 
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5,850,319 111,lies rind 6,149/117 females, or 1036 [ the’number and ages of children under sixteen, 
to 1000 m.lies. J here has been during the ! including an inquiry as to orphans, and another 


hundred tears an almost unvarying increase in 
tin proportion of females to males, and at the 
present census it has nearly reached eleven to ten. 
it is interesting to observe, however, that in 
•Scotland, 011 the contrary, there lias been a 
diminution, the proportion in 1S21 having been 
as' high as 1127 to 1000, while that 111 1921 is as 
low as 1079 (t 1000, or less than that of England 
and Wales. 

This superiority in number of the female sex 
does not alarm us. Too much lias been made by 
the Press of what are somewhat discourteously 
called the “surplus women?” The numerical pre¬ 
ponderance of women over men was 1,322,502 in 
1911, and 1,906,284 in 1921, showing an increase 
of 583,782 ; but that is not equal to the losses by 
death in the war, which are estimated at 627,870. 
Meantime the desire of women to acquire inde¬ 
pendence, to “live their own life” in industry, in 
the arts, and even in science, has been greatly 
.developed, and with it has come,a marked increase 
m the facilities for obtaining a training to fit them 
for it. When the results of the returns as to age 
and occupation have been co-ordinated and di¬ 
gested, pinch valuable information as to the social 
changes which have accompanied the events of the 
decennium under review mav be expected to be 
derived. 

We stated last year that an increase m the 
number of items of information demanded in a 
census was likely to lead to a diminution of the 
probability that the returns obtained would be 
accurate. It is satisfactory to find that the census 
authorities have to some extent adopted this view, 
and have left out of the schedule lor 1921 the 
inquiry is to infirmities and the inquiry as to dura¬ 
tion of existing marriages and the number of chil¬ 
dren born of such marriages, which were both 
included 111 the schedule for 1911. The first is 
scarcely a fair question, and the wealth of material 
obtained front the second has not been completely 
exhausted, so that it became unnecessary to add 
to it. 

The Registrar General appears to cast a long¬ 
ing, lingering look behind on his two lost columns, 
for he directs attention to the fact that “this is the 
first time in the modern history of census-taking 
in this country that an inquiry once introduced 
into the schedule has been omitted therefrom on 
a subsequent occasion.” However, he has sup¬ 
plied their place by two new columns, one as to 
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as to the place of work. He thinks, and we agree 
with him, that the limits of expansion have now 
been approximately reached, and we hope that ip 
luture the principle that information should be 
valued, not for its quantity, but for its trustworthi¬ 
ness, will be borne in mind. 

, This leads to the consideration of the important 
j provision of section 5 of the Act of 1920 by which 
the Registrar General is authorised to enter into 
relations with other Government Departments so 
! as to further the supply of statistical information 
i and provide for its better co-ordination. Much 
appears to have been done by him already with 
that view, and now that the Act has established 
the work of taking the census upon a permanent 
footing, more may still be expected to be done. 

I By this means the Census Oftice may face the 
problem presented to it of so presenting the in- 
' formation it acquires as to give the maximum of 
useful service to the nation at the minimum risk 
of annoyance to the individual. 

In pursuance of the steps taken to procure con¬ 
certed action in making the separate censuses of 
the Dominions and other Colonies, this preliminary 
Report contains a table of the population in 1921 
of Great Britain, Australia, New Zealand, the 
Indian Empire, and the Union of South Africa, 
•..mounting in the aggregate to 370 millions. 

In addition to the general results, of which we 
have briefly specified some of the more outstand¬ 
ing features, the details are given for each 
county, county borough, municipal borough, and 
urban and rural district of its population in 1911 
and 1921, and of the acreage, affording material 
for ascertaining instructive tacts relating to density 
of population and the changes that have taken 
place in the decade. 

For Greater London an increase is shown during 
the ten years from 7,251,358 to 7,476,168, or 3 per 
cent., which is much less than the increase re- 
j corded at the five previous censuses. Indeed, in 
' that portion of Greater London which comprises 
the Administrative County of London and the City 
of London, which showed a dectease of 0-3 per 
rent, in the census of 1911, there is a further 
! decrease of 09 per cent, in that of 1921, falling 
j from 4,521,685 to 4,483,249. 

The perfection of the numerous mechanical con¬ 
trivances used for ‘the first time on the present 
occasion has no doubt been of„much service in 
! the preparation of the Report. 




September i, 1921] 


Mature 


3 


Indian Silviculture. 

he Silviculture of Indian Trees. By Prof. R. S. 
Troup. Vol. 1, Dillemaceae to Legpminosac 
, (Papilionaceae). Pp. lviii 4- 336 4- iii. Vol. 2, 
Legumtnosae (Caqsalpinicae) to I'erbenaceae. 
Pp. xi 4-337-^783 4-iv. Vol. 3, l.auruccae to 
f Coniferae. Pp. xii + 785-1193. (Oxtord : At 
I the Clarendon Press, 1921.) 3 \ols. 5 1 . 5s. net. 
HE history of the East India Company is 
of interest to men of science from the 
vidence it affords of a sustained and enlightened 
lesire to increase the natural knowledge of the 
cohoinie Vegetable resources of its territories, 
it times this took the form of approval of sug¬ 
gestions from India, as when the Board of Fort 
it. George was authorised 111 1780 to employ .1 
lov eminent botanist in the Madras Presidency, 
>r when the Council of Fort William received in. 
787 “the most hearty approbation” of the Hon. 
lourt of Directors m London for a proposal to 
stablish a botanical garden in Bengal. At times 
he proposal emanated from the Hon. Court, as 
.'hen in 1785 it was resolved to publish the sump- 
nous volumes of Roxburgh’s “Plants of Coro- 
tandel,” or when in 0807 the Council of bort 
Vill 1 am was informed that the directors were of 
pinion that a statistical survey of the country 
ndcr the immediate authority of their presidency 
would lie attended with much utility,” and 
eeommendod “ proper steps to be taken for carry* 
ig the same into execution ” 

In this particular instance the Hon. Court 
pi >vided detailed instructions as to the nature of 
the survey, and nominated the surveyor to be 
employed. Its choice fell on I)r. F. Buchanan, 
who had been attached as naturalist to an em¬ 
bassy to Ava in 1795 and to a mission to Nepal 
in 1802, had been employed by the Fort William 
Council to make an economic survey of Chitta¬ 
gong in 1798, and had been deputed in 1800 by 
the Marquis Wellesley to curry out a statistical 
survey of Mysore. 

So far as the forests of North-eastern India 
were concerned, Buchanan's orders were to assess 
their composition and the value of their products 
beyond as well as within the company’s boun¬ 
daries. Among the results of his work was the 
preparation in 1808 ,of a “Catalogue of Woods 
peculiar to Goalpara,” in Assam* This, a list of 
ninety timber trees, was transmitted, with the 
corresponding timber specimens, to the Hon. 
Company’s master-builder at’ Calcutta. The in¬ 
formation as t<j these timbers was incorporated 
in ^31 in a “List of Indian Woods,” based b/ 
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A. Aikin upon specimens transferred for the pur¬ 
pose in 1828 by the Court of Directors to the 
Society of Arts. Such was the value ot 
Buchanan’s observations regarding the resources 
of this single forest district that m 1837 his ont.i- 
lcgue was reconstructed by M’Cosh and incor¬ 
porated in the “Topography of Assam” as beiug 
still “a fair statement of the timbers” of the 
whole of that important province. 

The tradition established by thc»Hon. Court of 
Directors of the East India Company has been 
wort Inly sustained by the distinguished Secre¬ 
taries oi State for India in Council who since 
1858 have fulfilled the duties formerly undertaken 
bv that court. Confining our attention to the field 
ot study first definitely opened up by Buchanan in 
tSoH, we may note, among those works published 
under the authority or with the approbation of 
the India Office, the “Timber Trees ” of Dr. E. G. 
Ballour, the three editions of which were issued 
in 185S, 1862, and 1870, and the “Manual* of 
Indian Timbers” of Mr. J. S. Gamble, first pub¬ 
lished m 1881, and revised and re-edited in 1902. 

By 1870 the economic knowledge of t^ie prS» 
ducts of Indian forests had attained a standard 
which emphasised the need for works calculated 
to assist the officers who controlled these forests 
in identifying the species which yield thj timbers 
concerned. Between 1869 and 1874 Col. R. H. 
Beddome prepared a “Flora Sylvatica ” for 
Madras; in 1874 appeared the admirable “forest 
Flora of North-west and Central India,” begun by 
Dr. J. L. Stewart and completed by Sir D. 
Brandis; 111 1877 was issued a "Forest Flora of 
British Burma,” written by Mr. S. Kurz; in 
1878 Mr. J. S. Gamble published a R List of Trees, 
etc.,” for the Sikkim region of the Eastern Hima¬ 
laya ; and m 1894 Mr. W. A. Talbot did the 
same service for the Presidency of Bombay. Th^ 
sustained labour which work of this essential 
character entails was crowned by the publication 
in 190(1 of “Indian 'Frees,” a comprehensive 
treatise in which Sir D. Brandis has dealt with 
the woody constituents of all the Indian forests. 
This work, as essential an item in the equipment 
of every Indian forest officer as is the “Manual of 
Indian Timbers,” belongs, like that of Mr. 
Gamble, to the class of books which, in addition 
to provoking admiration on account of their in¬ 
trinsic merits, excite wonder as to how, before 
they appeared, it was possible to get along with¬ 
out them. 

The Indian forester is able to handle with some 
confidence the timbers his forests provide. He 
may with some assurance rely on the identity of 




the species whence these timbers are derived. 
Thanks to the labours of Sir \V. Schlich and Mr. 
W. R. Fisher, whose "Manual of Forestry ” was 
publisiied between 1889 and 1896, he is in a posi¬ 
tion to apply the principles of forest management 
with success under Indian conditions. But a gap 
was left in his equipment, lie was without a 
systematic guide to the life-histories of those 
fordst essences the products of which it is his 
business to dispose of to the best advantage. 
The importance, of the factors that govern repro¬ 
duction and condition the gtowth and survival of 
seedlings is now .as fully realised in scientific 
forestry as it is in scientific agriculture. 

Turning to account his own long and varied 
Indian experience, Prof. R. S. Troup has 
endeavoured to till this gap by placing at the dis¬ 
posal of his former colleagues a comprehensive 
treatise on "The Silviculture of Indian Trees,” 
now published under the authority of the Secre¬ 
tary of State for India by the Clarendon Press. 
Modestly regarding his work as an incentive to 
further study rather than an exhaustive presenta- 
tfou of this subject, Prof. Troujt has fortunately 
taken a broad view with regard to the species 
dealt with. That a difficulty should have been 
felt may easily he appreciated. The area ad¬ 
ministered by tile Indian Forest Department is of 
wide extent and is diversely conditioned as re¬ 
gards botli soil and climate. It includes dry 
plains^ where the rainfall may be negligible, and 
wooded escarpments with an annual precipitation 
that may exceed 400 in. It contains tropical up¬ 
lands well under the normal cloud canopy of the 
rainy season, ^ind temperate mountain valleys 
swathed in mist for weeks at a time. It extends 
from the mangrove forests at the outfalls of 
Indian rivers to the upper limits of Himalayan 
I’ees. I he number of arboreal species met with 
is necessarily great. Not all ot these, however, 
yield useful products; many of those that do are 
limited in distribution or occur hut sparingly, so 
that their timbers, though often employed locally, 
are little known, if known at all, in commercial 
circles. The decision to deal in this work with 
most of the species the wood ol which is known 
tet.be of value will meet with the approval of all 
who may use it, as will the further decision to 
deal with the life-histories of exotics like those 
Australian "gums” and American “mahoganies" 
the Cultivation of which has become definitely 
established in India. But in dealing with the 
trees thus included the author has shown a due 
sense of proportion, for while the accounts of 
elements so important as sal and teak, chir and 
de’odar constitute ^veritable monographs, trees of 
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minor consequence are discussed with comniend- 
ahle brevity. 

The illustrations with which the work has been 
provided deserve especial notice. The series of 
coloured plates in which seeds, germinating seed¬ 
lings, and young plants are displayed are of great 
interest and value; the remaining drawings and 
the photographs are well chosen, carefully repro¬ 
duced, and always instructive. 

Prof. Troup will doubtless prove justified in 
his hope that this work may induce further re¬ 
search in what is a fascinating and important 
held. Meanwhile it is possible to say that, as a 
complement to those of his distinguished pfe- 
cursors, his work is worthy of the mgis under 
which it has been produced, and will prove as 
indispensable to the Indian forest officer as that 
of Gamble on “Indian Timbers” and that of 
Brandis on “ Indian Trees.” 

The Works of Cavendish. 

The Scientific Papers of the Honourable Henry 
Cavendish, F.R.S. Vol. 1 ; The Electrical Re¬ 
searches. Edited from the published papers 
and the Cavendish manuscripts in the possession 
of his Grace the Duke of Devonshire, K.G., 
F.R.S., bv Prof. J. Clerk Maxwell. Revised 
by Sir Joseph Larinor. Pp. xxviii + 452. 
Vol. 2 ; Chemical and Dynamical. Edited iront 
• the published papers and the Cavendish manu¬ 
scripts in the possession of his Grace the Duke 
of Devonshire, K.G., F.R.S., by Sir Edward 
Thorpe, with contributions by Dr. Charles 
Chree and others. Pp. xii + 4964-6 plates. 
(Cambridge: At the University Press, 1921.) 
6/. net 2 vols. 

HE Cambridge edition ot the scientific papers 
of Henry Cavendish is much more than a 
mere reprint. In 1879 an edition of the electrical 
researches was published, a work to which Clerk 
Maxwell, the tirst Caacndish professor of experi-| 
mental physics, devoted the last five years of his 
life. This long period was required because 
Cavendish had left behind, in addition to his 
papers in the Philosophical Transactions, a manu¬ 
script record of many experiments which were 
not published, but were sufficiently precise to 
prove that he was familiar with the theory of 
divided currents ; had made a most extensive series 
of experiments on the conductivity of saline solu¬ 
tions in tubes, compared w-ith wires of different 
trfetals; and had fouhd out the inductive capacity 
of glass, resin, and wax. Theje manuscripts 
decupy 255 pages of the present edition as com¬ 
pared with sixty-six pages which are covered by 
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the two published papers on electricity. In'addi- 
tion, Clerk Maxwell’s introduction and notes ex¬ 
tend over more than too pages, and form a per¬ 
manent record of his work on the manuscripts. 
The new edition of the electrical researches, 
which now forms v^l. i of the “ Scientific Papers,” 
has been prepared by Sir Joseph I.armor, who 
has added a preface and a number of notes such 
as were needed to bring Clerk Maxwell’s com¬ 
mentary up to date, and has made a number of 
improvements in the text as issued just before 
the death of the first editor. 

The chemical and dynamical researches which 
fijfm the second volume of the "Scientific Papers ” 
are edited by Sir Edward Thorpe, and have not 
been issued previously. In this case the propor¬ 
tion ol published papers is much larger, but the 
seventy-four pages of introduction form a masterly 
review of Cavendish’s work as a chemist, and 
bring out in a remarkably clear way some of the 
mam features of tins work. Thus it appears, not 
only from the papeis, but also from the manu¬ 
scripts, to how large a degree Cavendish's ex¬ 
periments assumed an ai curateh quantitative 
character- even the alkalis that lie used were 
standardised In neutralising with nitric acid and 
weighing the mlro which they yielded on evapora¬ 
tion. It was perhaps this passion lor exact 
measurements that caused him to withhold fiom 
publication much of his experimental work, as, 
for instance, part 4 ot lus “ Experiments on 
factitious Air,’’ m which he studied with much 
care, but without securing completely consistent 
measurements, the mixtures of gases (carbon 
monoxide and dioxide, marsh-gas, and hydrogen) 
produced by the destructive distillation of wood, 
tartar, and hartshorn. 

A second feature to which the editor directs 
much attention is Cavendish’s adhesion to the 
doctrine and language of the phlogiston theory. 
The doubt as to Cavendish’s claim to the discovery 
of the composition of water, which is indisputable 
as a matter of experiment, rests mainly on the 
ambiguous expression of his results in the lan¬ 
guage of this'theory. Those who have read his 
published papers are familiar with the necessity 
that exists for thinking of oxidation when Caven¬ 
dish speaks of dephlogistication; but it is perhaps 
fortunate that the letter written by Cavendish to 
Blagden on the receipt of a eppy of Lavoisier’s 
“Nomenclature Chymiquc ” was not published at 
the time, for it contains a strong protest against 
naming substances in terms of a theory, a pro¬ 
test which is scarcely justified from one whose 
writings, almc&t from beginning to end, requite 
to*be translated mentally, in order to disentangle 
NO. 2705, VOL. 108] 


them from the language of an obsolete theory 
in terms of which they are expressed. 

The unpublished manuscripts on chemistry con¬ 
tain a considerable amount of valuable material. 
An unpublished paper describing Cavendish’s 
" Experiments on Arsenic ” (probably made in 
1767) shows that he was familiar with the oxida¬ 
tion by nitric acid of white arsenic to arsenic 
acid, and that he had lully investigated the pro¬ 
perties ot the latter acid and its salts, probably 
ten years before Seheelc. lie considers, however, 
that.“the only dillejence between plain arsenic 
and the arsenical acid is that the latter is more 
thoroughly deprived of its phlogiston than the 
tormei,” and does not recognise the significance 
of tho gam in weight which he had found to 
accompany the oxidation. Ilis unpublished “ Ex¬ 
periments on Tartar ” also compete in interest 
with the paper in which Schcele, in 1769, first 
described the properties of the acid ; but it is not 
clear whether Cavendish’s two scries of experi¬ 
ments preceded and followed the publication of 
this paper, or weie all carried out independently 
of it. A note pn the "Solution ol Metals •J11 
Acids,” which was withheld from the fiu^t paper 
on " Factitious Air,” explains the action of nitric 
acid in dissolving metals as due to the "aihnity 
ot the phlogiston of the metals to the nitrous 
acid,” giving rise to vapours “compoSed of the 
nitrous acid united to flic phlogiston of the metal." 
The influence ol phlogiston also appears in Caven¬ 
dish's incredulity when he found that charcoal 
deflagrated with nitre showed a loss in weight 
which was smaller than the loss of weight when 
the carbonate of the ash was decomposed by 
acids—from his point of view th# "fixed air” in 
the ash was wholly derived from the charcoal by 
a mere process of dephlogistication, and the 
oxygen contributed by the nitre was not allowed 
for; in the same way, it may be notech LavoisSr 
at first tried to recover oxygen from mercuric 
oxide by healing it with charcoal—a phlogisti- 
cating agent the material character of which was 
realised only when at last the theory of phlogiston 
was obliged to release its strangle-hold on the 
growing science of chemistry. 

One other service which the editor of the 
chemical and dynamical researches has ren¬ 
dered to the vindication of the merits of Caven¬ 
dish as a pioneer worker in science is seen in his 
detailed study of the experiments on the freezing 
of aqueous acids, which Cavendish carried out 
with the co-operation of Mr. John McNab, of 
Albany Fort, Hudson Bay, as described in the 
Philosophical Transactions of 1788. Sir Edward 
Thorpe is able to show, by a comparison with 
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modern measurements, that Cavendish and his' 
colleague froze out and separated the hydrates 
HNO^ILO, HN : 0 3 ,zII 2 0 , and IbS 0 4 ,H 2 0 ; 
determined accurately their compositions and 
nulling points, as well as those ol the eutectic 
mixtures in which these hydrates arc concerned; 
and secured data which can be plotted with re¬ 
ntal kahlc accuracy on a modern freezing-point j 
diagram. 

In addition t,u the cln nmal papers and manu- ! 
siripts, the second volume of the “Scientific 
Palters ” includes reprints oj. the lcmaining papers, 
of which the most impoilanl describes the well- 
known “ Lixpcnmcnts to Determine the Density 
ot the Earth.” In dealing with this section ol 
Cavendish’s work the iditor has obtained con¬ 
tributions Irom Dr. Cline, who writes a note on 
the determination ol the height ot the aurora, and 
gives an account ot Cavendish's magnetic work; 
from the Astronomer Royal, who writes on 
Cavendish's astronomical manuscripts; lrom Sir 
Archibald (ieikic, who writes on Cavendish as a 
geologist ; and from Sir Joseph Larmor, who 
c,dds a note to a manuscript on “The Refraction 
on a Mountain Slope,” and gives an account of 
Cavendish's mathematical and dynamical manu¬ 
scripts. 

it is a tribute to the work which has been ex¬ 
pended on these two volumes that only sixty-six 
out ol 45.! pages of the first volume, and 220 \ 
out of 49(1 pages of the second, are occupied by 
reprints of the papers from the Philosophical 
Transactions. The Cambridge llmvcrsilv Ptess 
has produced a worthy memorial of the work 
of one of the most distinguished of Cambridge 
men, and no student of the history of science in 
England can aflord to ignore or to neglect these 
volumes. T. M. L. 


Paris Weather Statistics. 

Atlas Mefforo/egnpie dc Paris, lly Joseph Levine. 
Pp. v i )• S3 4 <} plates. (Paris: (Lauthier-Yillars 
el Cie, i<)2i.) 20 francs. 


M UCH more will be found in this atlas than 
is to he inferred from the title. The 
author promises to set out graphically the annual 
values of meteorological elements lor Paris from 
1700 to 1920, with monthly values lrom 1761. 
This is shown in a series of plates, lie also gives 
complete monthly and annual tables for several 
elements from 1S74 to 1920, with a column of 
annual departures from average, and of varia¬ 
tions from year to year. The wind tables are not 
NO. 2705, »VOL. 108] 


so full, as they date back only to 1890, and.some, 
’of the other tables do not begin until 1876 or 
1878. In addition, there is a table of extreme 
barometer readings lrom 1809 to 1919 for each 
month and for the year, and of highest and lowest 
mean monthly and annual readings from 1757 to 
1919. The highest recorder? barometer reading 
at an altitude ot 67 m. was 781 .2 mm. in February, 
1821, and the lowest 713-3 mm. in December of 
the same year. During the period from 1878, of 
which fuller details are given, the highest read¬ 
ings were 7824 mm. on January i0, 1905, and 
782 j mm. on January 17, 1882, at an altitude of 
30-3 m. (corresponding to 780 7 mm. at an alti¬ 
tude of 67 m,j, and the lowest 718-1 mm. ’’on 
January xo, 1916. It is to be remarked that at 
Greenwich, in the same period, the highest fead- 
iiig s --/82 mm,—were recorded on January 17, 
1882, and January 29, 1903. The latter was 

nearly a fortnight later than the Paris maximum, 
though the lormer was on the same flay, indi¬ 
cating a very extensive anticyclone, with possibly 
an even higher reading al some intermediate point. 
Naturally, no such accordance can be expected in 
the minimum readings. 

1 he highest shade, temperature at Paris was 
384° C. (ioi-i° F.) on July 20, 1881, five days 
after the Greenwich reading of 97 i° IT, which 
has been exceeded only by that of 100 o° F. on 
August 9, 1911, on which day the Paris reading 
was 97-7°. The lowest shade minimum in the 
.same period at Paris was —256° C. ( - 14 i° F.) 
on January 20, 1879, about 20 0 F. lower than 
anything at Greenwich since 1841 ; but in spite 
ot tile greater rigour of the Paris frosts, they 
occur neither so early nor so late as at Green¬ 
wich. The limiting dates at Paris are October 3 
and May 13; at Greenwich, September 27 and 
May 24. The corresponding limits for ground 
frost at Paris are September 13 and June 9, but 
the period covered by the table is only from 1902 
to 1920. There are no real limits at Greenwich 
for ground frost, lor'it has been recorded duringv 
the same period in both July and August. 

The mean rainfall of Paris is about an inch 
less than that of Greenwich. In the forty-six 
years of the table 28 in. was exceeded at Paris 
twice, and at Greenwich eight times. On the 
other hand, in six years at Paris, and in only two 
at Greenwich, did the annual total fall below 
19 in. 

Unfortunately, there is scarcely any informa¬ 
tion about duration of sunshine. The author re¬ 
marks that the record is not homogeneous, and 
gives only the figures for 1919. 

W. W. R. 
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• Soil and Soil Management. 

j) Agricultural Geology. By Dr. F. V. Emer- j 
son. Pp. xviii + 319. (New York: John | 
Wiley and'Sons, Inc.; London: Chapman and 
Hall, Ltd., 1920.) 16s. 6 d. net. 

2} The Soils and Agriculture of the Southern 
States. By H. H. Bennett. l’p. xviii+ 399 
+ plates. (New York: The Macmillan Co.; j 
London: Macmillan and Co., Ltd., 1921.) 
i8y. net. i 

3) Productive Soils : The Fundamentals of Suc¬ 
cessful Soil Management and Profitable Crop 
Production. By W. W. Weir. (Lippincott’s 
Farm Manuals.) Pp. xvi + 398. (Phila¬ 

delphia and London: J. B. Lippincott Co., 
1920.) j os. G d. net. 

(4) Soil Alkali: Its Origin, Nature and Treatment. 
i By Prof. F. S. Harris. (Wiley Agricultural 

Series.) 1 ’p. xvi+ 258. (New York: John 
Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1920.) 13 s. 6 d. net. 

(5) Text-book of Land Drainage. By J. A. 
Jeffery. (The Rural Text-book Series ) Pp. xx 
+ 256. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd., 1921.) 
10s. 6 d. net. 

(6) Agriculture and Irrigation in Continental and 
Tropical Climates. By K. 1 ). Doyle. Pp. xv 

t +268. (London: Constable and Co., Ltd., 

> 1921.) 19s. net. 

( r "T~'HE output of books on the soil is now con* 

; JL siderable, especially in the United States, 
land it is gratifying to find that the number of 
^agricultural students is so large as to justify an 
array of volumes such as now exists. 

(1) Prof. Emerson deals with the subject funda¬ 
mental to a large part of the work—the geological 
‘processes by which the mineral particles of the 
soil came to have their present properties, com¬ 
position, and position. It is no longer supposed 
that the study of soil is simply a branch of geo- 
[logy, because the vital part* played by biological 
factors is fully recognised. Nevertheless the fact 
remains that geological factors determine the 
whole structure of the soil, on which its agricul¬ 
tural value largely depends. 

The book deals exclusively with Llnited States 
conditions, but it is of more than local interest. 
The method of handling the subject may be com¬ 
mended to teachers in this courftry who have no 
book on similar lines’dealing with Great Britain. 
In particular the illustrations and the models are 
distinctly helpful -in character*. 

Good.use is ^nade of the material collected by 
the^U.S. Soil and Geological Surveys, and then? 
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hre sketch maps to show the broad outlirfes of the 
soil regions and the main types of soil. One of 
the most important soil regions is the coastal 
plain, extending from New Jersey through Texas 
and on to the south, which consists mainly of 
sands or light loams. West and north of this 
region is the Piedmont Plateau, the soils of which 
are in the main rather heavy. A third highly 
important group contains the glacial and loessial 
soils, which include much of the wheat and corn 
belt. * 

In addition to the account of soils there is a 
useful survey of the phosphate deposits of the 
Slates. It is not generally realised that the 
United States is by far the leading producer of 
rock phosphate, and claims to be able to maintain 
this position in virtue of its enormous untouched 
reserves. Tennessee and Florida are the most 
important sources. 

Altogether the book is 011c which cannot fail to 
interest the teacher in this country, while the 
serious agricultural student will welcome it as a 
concise statement of the oiigin ol the soils of the 
United States and will wish he knew of as goc«l 
an account of British soils. • 

(2) Dr. Bennett starts where Prof. Emerson 
leaves off, and, assuming the soils already formed, 
proceeds to describe them in detail and to show 
what agricultural systems have growrt up on 
them. As an illustration : the coastal plains soil 
mentioned above is here subdivided into eighteen 
divisions, of which by far the largest is the" Nor¬ 
folk soil. General farming predominates over the 
whole area, the particular crops being determined 
by the climate, which varies from subtropical to 
moderate conditions not far removed from our 
own. The main crops, however, are cotton, 
maize, and tobacco; about 70 per cent, of the 
United States cotton is produced on these soils. 
There are also many specialised areas an8 
instances of crops or products which, at first sub¬ 
sidiary, have gradually assumed more and more 
importance, until finally they dominate a district 
or formation. The data are well collected, and 
there are many tables of statistics, both in the 
main part ot the book and in the appendix, which 
the reader will not easily find elsewhere. There 
are numerous illustrations of norma! agricultural 
practices and novel features which possess suffi¬ 
cient interest to justify special description. 

We know of no better account of the soil and 
agriculture of the Southern States, and, as in the 
case of Prof. Emerson’s work, the British teacher 
will certainly wish he had as good an account of 
the uses to which British soils are put. 

(3) Prof. Weir’s book deals with the subject of 
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.soil gonefallyi not with the soils of a particular' 
region. It is written for the practical agricultur¬ 
ist and for the student who wishes to farm rather 
than for the man who desires to become a soil 
expert, and the illustrations and the tables arc of 
sin li .1 kind as will appeal at once to the man 
ilitcicsted in the business aspects of the subject. 
Take, for instance, Table I., which summarises 
a long and complex series ol experiments in Ohio, 
or the comparison hetwien grain-farming with 
and without livestock respectively shown in 
Table II. 
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illustrations of the important part played by lime 
and livestock as adjuncts to good farming. 

'Ihcrc is an excellent section on ploughs and 
other implements, and an interesting example ol 
a fraudulent use of soil analysis ol a kind we have 
not met with in this country. We should not 


agree with the author's unqualified statement of 
the Law of Diminishing Returns as applied to 
fertilisers; recent experiments in this country in¬ 
dicate that the return increases at first in a greater 
proportion than the amount of fertiliser used; not 
until a certain excess is reached does the return 
begin to diminish. 

(4) Dr. Harris’s book is entirely specialised, and 
deals with one aspect of soil only, viz. alkali, a 
sufficiently important subject, however, to occupy 
one man's whole time and attention. He speaks 
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with'great authority; as the Director of the Ut£ 
Agricultural Experiment Station he has hr 
unrivalled opportunities for studying the proble 
at first hand. By alkali is meant any soluble sa 
that makes the soil solution sufficiently concei 
trated to injure the plant; the salts include tl 
chlorides, sulphates, carbonates, and nitrates i 
sodium, potassium, and magnesium, and tl 
chloride and nitrate of calcium. In the authoi 
view these salts arise from desiccated inland sea 
Most of them are actually neutral, but the woi 
“alkali" has so long held the field that it is n< 
likely to be displaced. Some idea of the magn 
tude of the problem is conveyed by the slateme,i 
that more than 9,000,000 acres (or 13 per cent.) 1 
the irrigated land of the L’nitcd States suffer fro 
this cause. While the author devotes his attentic 
largely to practical problems he is quite alive 1 
the scientific interest ot the matter, and he givi 
numerous references which will allow the studei 
to proceed further in the inquiry. 

There are useful lists ol indicator plants at 
descriptions of some ol the most typical of then 
Certain ol the Atriplex species are the last 1 
abandon an alkali flat. Various methods a 
desi tibed by which the ill clients can be mitigate 
but tho only permanent lure is Hooding, whir] 
however, must be accompanied by adequa 
drainage or it soon makes matters worse. 

(5) l’rof. Jeflery, who was lor long m charj. 
of the Soil Department ol the Michigan Agricu 
tural College, and has now become Land Con 
missioncr lor one of the important States rai 
wavs, has published the book on drainage f< 
which lie was known to possess considerab 
material. It is intended for the student, ui 
presents the subject in a very comprehensiv 
form. Some,of the experimental demonstratioi 
are ingenious, and many of the data will prov 
of interest to the teacher. In the United State 
as in England, the level of the wells is falling 
though usually only slightly, the minimum lowe 
ing per decade for the entire country bein 
o 68 ft. for dug wells and 2-17 ft. for drilled wells 
the maximum recorded is 4-66 ft. for the decadi 
The book contains some interesting illustratior 
of actual drainage problems which cannot fail I 
help the student. 

(6) Mr. Doyle’s book deals with the specialise 
subject ol irrigation in its wider aspects an 
regarded as the basis of prosperous farming 
“ The most certain road to profitable produclio 
is by permanent irrigation with good drainagt 
in an equable climate., free from frost. Unde 
these circumstances much of the uncertainty r 
farming is eliminated and the best conditions' c 
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growth can be secured as if in a laboratory.”- 
This thesis is developed at length, and the authbr 
does not coniine himself to any one country, but 
ranges over much of the Hritish Empire. The 
book will be found to help the agricultural student 
who wishes to farm in the Empire, but is not cer¬ 
tain where to go *br what sort ol problems will 
confront, him when he begins. 

E. J. Russui 

History and Method of Science. 

Studies in t)ie History and Method of Science. 

Edited by L)r. Charles Singer. \ ol. 2, 

* 1 ’p. xxii + 559+55 plates. | Ox lord : At the 

Clarendon Press, 19a 1.) net. 

N recent years there has been a great develop¬ 
ment in the study of history as applied to 
science, and apart from special journals and 
magazines dealing generally with the history of 
science, there is a constant accession to scientific 
literature of histonc.il treatises, essays, and bio¬ 
graphies. The present volume is the second ol 
a series the aim of which is to help the student 
to a conception of the true place of si icntilic dis¬ 
covery in the history of human thought, and by 
a series of special papers to show the lines along 
which the accumulated mass of scientific know¬ 
ledge has evolved. 

The scope is wide, for the volume deals with 
such diverse subjects as hypothesis, science and 
metaphysics, Arist-tle and the heart, medidVal 
astronomy, the scientific works of (inlilco, 
Leonardo as an anatomist, Greek biology and 
its relation to the rise of modern biology, etc. 
Whether it is expedient to collect in one volume 
subjects differing so widely in nature may be 
open to argument. At the same time, so far as 
we can judge, all the articles are of high merit, 
and many of them represent the work of years or 
even a lifetime. There must be few people, 
whose minds are so constituted or whose know¬ 
ledge. and interests are sb great that they can 
turn from reading “ Four Armenian Tracts on 
the Structure of the Human Hoilv ” to read with 
relish or profit the learned article on “ Archi¬ 
medes’ Principle of the Balance and some Criti¬ 
cisms upon it"; but the object, of the editor was 
no doubt one of instruction and an attempt to 
keep open the wider channels of science which 
are daily liable to .silt up through the contract¬ 
ing power of e,xtreme s|>ecinlism. 

Mindful of these difficulties, it would therefore 
be invidious to criticise each article. As the 
bulk *of th» volume applies to history in 
tke natural sciences, it will appeal most strongly 
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to biologists, and in this connection we may 
direct attention to the interesting article by 
E. T. Wilhington, ” The Asclcpiadae and the 
Priests of Asclepius ”; that by the Norwegian, 
H. Hopstock, on “Leonardo as Anatomist”;, 
and the very exact and accurate article b/ F. J. 
Cole on "The History of Anatomical Injec¬ 
tions.” The editor, Dr. Singer, contributes fhe 
longest article in the book, entitled “ Greek 
Biology and it§ Relation to the Rise of Modern 
Biology,” amply, and indeed A pensively, illus¬ 
trated. 

Altogether, the book is a credit to all those 
who have eo-operated in its production, and con¬ 
sidering its get-up as well as the price of every¬ 
thing connected with printing at the present time, 
its cost must he regarded as very reasonable, if 
not actually cheap. W. B. 

Our Bookshelf. 

i hr Chemists' tear Hook, 19.it. Edited by 
I'. W. Alack, assisted by E. Wbinyates. 

\ <>b i, pp. '1-1422; \ol. j, pp. vii-viii + 
423-11.).:. (Manchester; Shcrratt and ITugtjps, 
1921.) * 

lilt, new edition of ‘‘ The Chemists’ Year Book” 
lias been icwsed in the sections on fuels and 
illumiuunts, crystallography, and cellulose, while 
the section on coal-tar has been completely re¬ 
written. There are some inaccuracies to be 
noticed in the section on “Notable Dates in the 
History ol Chemistry,” hut the numerical data 
appear to have been edited carefully in accord¬ 
ance with recent work. The section on acid and 
alkali manufacture is too brief to be of much 
value, though in some cases in which the book 
has been tested it has shown ^tself -superior to 
other more ambitious works. The exact mean¬ 
ing of “percentage” in density tables, for in¬ 
stance, is given in cases where other compila¬ 
tions are quite ambiguous. 

Purr Thought and the Piddle of the Universe. 

B\ I". Sedhik. Vo!, j, Creation of Heaven 
and Earth. Pp. xv + 375. (London: George 
Allen and Unwin, Ltd., 11.d.) i8r. net. 
fill, aim of this book is praiseworthy in the 
highest degree. Unfortunately it cannot be said 
to achieve success. The author tells us that he 
has already published a translation of the first 
two volumes of Hegel’s “ Wissenschaft ’ der ’ 
Logik, ’ hut it had failed to arouse interest. He 
lias therefore conceived the idea, not of para¬ 
phrasing it literally, but of presenting what he 
considers and accepts as its essential meaning in 
his own words. Where he seems to us to fail is 
in not understanding that Hegel, so far as he 
makes appeal to present students, docs so in the 
spirit of his thought and not in the now anti¬ 
quated form of its expression. 




NATURE 


10 


[September i, 1921 


A Ci (jlutfical I'.xiurston Handbook for the Bristol 
District. By l'rof. Sidney 11 . Reynolds. 
Second edition. Bp. 2.24. (Bristol: J. W. 
Arrow smith, Ltd., London: Simpkin, Mar- ; 
shall, and Co., Ltd., 192i.J 55. net. 

Tiir s* (ond edition of this useful handbook re- j 
prodmes the first jn all essential features. The i 
author is, however, well known for his untiring , 
invi Migrations into the geology of his district, and I 
the rcci-nt researches of his pupils and himself 
have necessitated a number of minor alterations 
in the descriptive portion of the book. 

The chief additions relate to the igneous rocks 
associated with the Carboniferous Limestone, and 
four out of five new text-figures illustrate the 
outcrops and exposures of these rocks at Goblin 
Combe and in the neighbourhood of Weston- . 
super-Mare. 

It is to be regretted that page-references are 
lacking, not only in the list of illustrations, but 
also in all the other references made to text- 
figures. T. F. S. 


Letters to the Editor. 

[the Editor docs not hold himself responsible for 
opinions expressed hv lits correspondents. Neither 
tan he undertake to return, or to correspond with ! 
the writers of, rejected manuscripts intended for 
this or any other part of Natumk. No notice is 
taken of anonymous communuatiuns.] 

Ruling Test' Plates for Microscopic Objectives: 
Sharpness of Artificial and Natural Points. 

Iks 1 plates for microscopic objectives should con- j 
sist of alternate opaque and transparent lines j 
approximately of the same width, and placed on a 
plane surface (not grooves engraved on transparent 
material). Considerable difinulty lias been found in , 
producing such lines when the distance between them 
is less than about 1/2000 in. They might be made 
by ruling on thin opaque films, and, so far as opacity 1 
is concerned, films of silver or other metals chemically 
deposited on glass would meet the case; but the in- ; 
irinsir strength of these films is greater than their 1 
adherence to the glass, and the whole of the metal | 
is tern away by the ruling point when the lines are j 
close together. In many trials I have never succeeded j 
in ruling on chemically deposited silver at even 2000 
lines per inch, i have found, however, that films of , 
certain aniline colours dried on glass are well adapted 
for the purpose, their opacity being so intense as to ! 
show a fair depth of colour even when the thickness | 
of the film is a very small fraction of a wave-length j 
of visible light. Their adherence also to the glass is j 
greater than their intrinsic strength, and, so far as j 
my experience goes, the limit to the fineness of the I 
lines which may be ruled on them is not reached until 
the spacing of the lines is less than the thickness of i 
the film. 

In ruling lines on such films the load on the ruling | 
point should be sufficient to remove the material of [ 
the film, but not to scratch the surface on which it is j 
laid, and considering how soft the film is compared i 
to glass or quart/, it seemed worth while to sec j 
whether a steel point might not be substituted for 1 
diamond in the ruling process. % J 

In Jooking into this question, one of the first things I 
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|o be noticed was the extraordinarily small load which 
must be placed on the point. Suppose, for instance, 
that it is required to rule at the rate of 100,000 per 
inch, the area of the point in contact with the plate, 
must not be greater than (1/200,000)* in., and since 
a grain is roughly about 1/15,700,000th of aton, a load 
of 1 grain on the point will produce a pressure of 
more than 2500 tons per square inch. Even hard steel 
would not stand a hundredth of this pressure for long, 
and though I am not aware that any accurate 
measures have been made of the pressure required to 
scratch glass, I should expert it to be less than 10 
tons per square inch. 

For ruling lines at 100,000 per inch, therefore, the 
load on the point should be not greater than 1/200th 
of a grain, and the holder in which the point is 
carried 'by the ruling machine would have to be made 
with a very small mass, and counterbalanced. 

To find out whether it was possible to grind steeL 
points to the requisite fineness, I began b\ examining 
the points of needles in the state in which they are 
sold. 

They varied in the degree of sharpness, but their 
extremities were all somewhat parabolic in section, 
with an average minimum radius of curvature of the 
order of 1/20,000 in. (Fig. 1). 

On trying to secure a finer point by grinding, it 
was found that, using the lightest pressure which 
could he applied bv hand to a needle mounted at the 
end of a light reed, the point continually broke away. 
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Fl«.s t to -~{Tr.u„f horn hotogtaf>h\) t, needle Average point as 
7 , needle ground under a loaded ts grain*. ttc broken point 
, j, needle softened t<> show bending under the same load. 4, needle, 
ground under a load of 1 grain (about). <5, needle . dropped, point 
downwards, on a glass plate; fall t in (, spine of u.iUus (Opuntia) . 
barbs much sharper than the apex 7, thistle spine. 8, gorse priekle. 
y, stinging-hair of nettle this is a thin-walled tube ; a (hop of poison 
is issutng from the end 10, bramble ■ immature prickle ; older prickles 
ai e not so sharp 

leaving a rough end‘somewhat less than 1/10,000 in. 
in diameter (Fig. 2). On repeating the process with 
a needle which had been slightly softened, the end 
tended to become cylindrical, and the cylindrical part 
broke off when its length was about two diameters 
(Fig. 3). (This cylindrical end is analogous to the 
“wjre edge ” left when, sharpening a rather soft'knife 
or chisel.) < 
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Using an unsoftened needle so mounted that very 
light pressure might exist between it and the grind¬ 
ing stone, a point was produced which appeared per¬ 
fectly sharp under a microscopic power of 300 
(Fig. 4). flow sharp this really is is quite uncertain, 
lor probably the same appearance would be presented 
whether the radius of curvature were one-half or one- 
hundredth of a wavelength of the light used in its 
examination. 

I believe, however, that, short of molecular dimen¬ 
sions, there is no limit to the sharpness attainable 
if sufficiently light pressures are used in grinding. 

In ordet to get some idea of the chance which 
a tine steel point would have of surviving when in 
use, I dropped a needle weighing about 3 grains 
through a distance of 1 in. on a glass surface. 

The result is shown in 
[' 7 ,y~/T ' a 1 Fig. 5. 

♦ It would seem, therr- 

I fore, that though it might 
f \ ; lie jii'.i possible to rule 

lines s- e p a r a t <* d bv 
1 1 100,000 in. with a steel 
point, great rare would be 
required, especially 111 
bringing the point into con¬ 
tact with the film at the 
beginning of each line. 

What happens in tin* 
process of grinding is in¬ 
dicated in Fig. n, a, h, c 
Suppose that a truncated 

tone (a) is being gtound, 

and that the pressure be¬ 
tween it and the stone is 

at In st uniformly distri¬ 

buted along the line \R; 
as gi aiding proceeds it is 
evident that the piessme 
near the small end will 
diminish, owing to the 

A «‘.. Em “ , nee<ssaiv bending nil d 

. shear set up at tli.lt pail. 

' v ^_ I Continued grinding either 

d ~ j causes the tip to break off 

\ ^ j (/>), or forms a quasi-cv lin- 

! — - - _ v ^-- I dneal end (r), according to 

_ _I the brittleness or pliability 

i i( ( b Ul ,i 1 oi tttatoiial. (The 

wire - like end (1) is 
analogous to the “wire edge ” fomied when g» mding 
a slightly soft kriif(* or chisel.) 

The harder the material and the more obtuse the 
cone, the ncaicr to the geometrical apex will the 
break occur. 

In the ground diamond. points which I have 
examined the end is rounded, and the liras of diffrac¬ 
tion gratings ruled by them are merely verv shallow 
grooves, as may be seen if thin sections ate made 
of celluloid or gelatine casts Casts taken from a 
Rowland grating of about 17,000 lines per inch gave* 
spectra nearly as brilliant as the grating itself, but the 
depth of the grooves was not distinguishable even 
when viewed with an immersion twelfth objective. 1 
have been told that in ruling these gratings the load 
on the point was 3 or 4 graijis, and if this is 
the ca.se the whole of,the ruled surface must have 
been sunk below that of the original level. In casts 
from some of my own gratings of 5000 per inch, the 
grooves, though shallow, could be readily distin¬ 
guished. Each groove was the full 1/5000 in. across, 
and I *know now that the* load on the point was 
excessive (see Fig. 12). * • 
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The natural edges of splinters of diamond offer 
sharper points than can be attained by grinding, and 
I believe that the finest ruling could he made with 
such splinters, properlv mounted, if they could be 
applied with a sufficientIv light load. 

Many orders of plants fin 111 haul points, which, 
according to Rentham, should be called “thorns” 
when developed from the wood, and “spines” or 
“prickles” when products of the epidermis. 

These points are often said to he' “as sharp *as 
needles,” and at various times 1 have examined a 
great variety of them in order to determine ,their 
real dimensions Figs, p 10 are traced from photo¬ 
graphs, but only in the barbs of t 4 ie spines of some 
tacti have* l found any natural points which 
approached the sharpness of a iteedle. As a rule 
“thorns” are much blunter than “spines*” or 
■prickles.” . A Mali ock. 

<r Raring Crescent, Exeter, August 10. 


Biological Terminology. 

I suspec 1 that there are* many others ol the rank 
and file like* mv^elf who have I ol lowed this corre¬ 
spondence and feel, like a man who is a had gucsser 
of riddles, that there is somewhere in the questions 
asked by Sir Aichdall Reid a “catch,” and cannot 
vet si e it. Of course, be* is too busy and earnest a 
worker in science to ask mere riddles, and many 
would be thankful for a concise statement of what 
has been gained#so far. 'The leading biologists If^ve 
held aloof latelv, and the* physiologists seem dis¬ 
inclined to answer the appeal made to them. Is this 
because Sir Aichdall Reid has convinced both these 
groups, or because they are iudiflcmn to the issues 
raised, or because the) are waiting for them to he 
put explicitly and some proposals made?* 

Sir Arrhdall Reid is liberal enough to allow us to 
give up for the moment the familiar examples of a 
“head" and a “scat,’’♦and even the blacksmith’s 
arm. The last oi these is too imaginary a ca$c to he 
of much use, for no one, so far as 1 know, has pro¬ 
duced a series of, sav, twenty generations of black¬ 
smiths, male* and female, and demonstrated the cllect 
or non-el feet of the special use of the blacksmith’s 
muscles on those of bis clerical descendant. I am 
sure lie will allow me 10 bring forward a simpler and 
lowlier example which apjwais in a book written by 
me and reviewed in Naiurc of June 2, p. 419. 
It is chosen from the mode of arrangement of the 
hair on the ventral surface of the domestic horse’s 
neck, and I have contended that certain patterns 
found here are inherited and produced by the 
frequentlv repented stimuli of friction in draught 
horses due to the collar. It may, 1 think, be 
granted 

(1) That the domestic* horse is descended from a 
wild form of the Kquidne, and it shares with the 
zebra, kiang, and onager a uniform slope of hair from 
the lower jaw to the chest. 

(2) That numerous and varied patterns arc found 
in place of this “normal” slope* in a certain largo 
number of horses to-day, and these are attributable 
to the friction of the moving collar through many 
generations. The inference here mnv be wrong or 
right, but this does not affect the hearing of the 
example on Sir Arehdall Reid’s questions to biologists 
as to what they mean when thev speak of “acquired 
characters.” It is legitimate, therefore, to speak of 
a horse in respect of this character as “normal” or 
“abnormal,” the latter having patterns or reversed 
areas of hair, the former none. The normal horse 
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has thus inherited the uniform sIojk* of hair which, I • 
believe, is (ommon to all mammals, but at some dis¬ 
tant period of its evolution the abnormal horse began 
to assume the incipient variation because its ancestors 
were subject to friction from a collar sufficient to 
produce it, whereas the normal horse and its ances¬ 
tors wen not. We may surelv to-day call these pat¬ 
terns “acquired characters,” though their initial 
stages wen- too slight to be distovered. In such an 
inquiry ns this, if we look avvuv from the slight initial 
stages and comentrate atii nimn only on fully formed 
“ char.u ters,“ we become bemu^ d by this unfortunate 
temi with all its implic al u Mis I low does it help our 
view of the matl'er to (.ill both the normal and ab¬ 
normal slope " .ii quaed I'oausi the horse inherits 
Ihe potentiality df tespondmg. thus to tin* stimuli of 
friction ' J If we must do so, we shall have to find 
some ftesh term for the initial stages and changes of 1 
structure Would Simon’s roneeption embodied in j 
the word “engi.un “ not suit the rase J On his hypo- 
thesis “engrains” are 11 ansinitted after the opera¬ 
tion of a sulla m nl 11 ui 1 ib< t of stimuli. 

\Vi 1 1 S11 Xiilidill Reid then till us what he thinks 
of such initial vaiiations as the one I ha\e ehosen, 
and what we should call them, if not “ engrains ” v 
These ( onsidi'rations air apart from the complications 
of inherit.imr inti odm ed hv bisexual reprodm tion and 
its shuffling elh ( t on \ariations. Wu hr Kinn 

2 Suffolk Scpi.iie, (‘heltenham, August in. 


The “Radiant” Spectrum. 

Tiir title? refers to an interesting optical effect ob¬ 
served and desuibed man\ years ago by Sir David 
Brewster (Phil. Mag., September, 1867), which appears, 
however, never to have been satisfactorily explained. 
When a ‘mail brilliant source of light is viewed 
through a prism held in front of the 1 e\e, a remark¬ 
able appe.nance is noticed, represented loughly in the 
accompanying diagram (Fig. 1). In the continuation 
of the *spectt um of the souiee, but considerably beyond 
its violet end, is seen a patch of light consisting of 
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streamers radiating from a centre*, as shown. A brief 
statement on the cause of this ettect, as determined 
in an investigation made by me, may.be of interest to 
readers of N vii'io . 

The phenomenon is due to the diffraction of light 
in its passage through the eye by the corneal cor¬ 
puscles. Were there no pt ior dispersion eff the light 
by the prism, the ditTraetion-halo would apjx*ar to 
consist of streamers surrounding the' source and radiat¬ 
ing from it duectly. The effect of the dispersion on 
the diffraction-halo is to shift its achromatic centre 
towards the side of the shorter w r ave-lengths in fact, 
to a point Iving considerably hevond the violet of the 
spectrum of the source, exactly as observed. The 
streamers in the halo rcallv consist of elongated dif¬ 
fraction-spectra, and the effect of the prism is to re¬ 
orient them, so that thev now appear to diverge front 
the altered position of the achromatic centre. This 
explanation of Brewster’s phenomenon is strikingly 

NO. 2705, VOT.. IO8] 


confirmed by the fact that very similar effects may be 
observed in the diffraction-halo due to a glass plate- 
dusted with lycopodium, when held in front of the eye 
along with a 60° glass prism. 

C. V. Raman. 

22 Oxford Road, Putney, S.W.15. 

August 12. 


Remarkable July Rainfall at Blue Hill, Mass. 

In connection with the present abnormal season in 
North-Western Europe, it may be of interest to note 
that July, 1921, was not only the wettest July, but also 
the wettest month of any at Blue Mill since observa¬ 
tions began thirty-six years ago. The co-ordinates 
of the observatory are <p --42 0 12' 44" N., and A*= 
7 l ° 53 * W. Every effort has been made to preserve 

the integrity of the record. The total rainfall fpr 
lulv was 261 mm. (1043 »»•)» the normal rainfall 
for that month being <>(> mm. (3 q? in.). There were 
, eleven rainy days, and one on which a trace of rain 
fell. 

So far as frequency is concerned, it was a normal 
month. 

It is difficult lo characterise properly the rainfall of 
a summer month, owing to variability in the intensity 
of thunder showers. During the' past month there 
were no remarkably heavy downpours such as distort 
monthly totals A Do there was on the last day of 
June* a heavy rainfall which, if allowed for, easily 
makes the period one* of maximum rainfall. Bv com¬ 
parison w'ith long-period records at New Bedford, 
68 km. smith (107 years), and Boston, 16 km. north 
(103 years), it is evident that the* rainfall of July, 1021, 
is the heaviest in a eonturv. With the exception of 
August, 1826, whe'll at Newv Bedford 473 mm. was 
recorded, half of which, how T ever, fell in 72 hours, the 
past month can he regarded as the wettest period in 
this section for more than a century. 

Furthermore, this section of th<* North Atlantic coast 
is* evidently in a period of maximum rainfall. At Blue 
Hill the data are as follows (in the upper row normal 
^.year-period rainfalls; in lower rows the departures 
for ir>2o and 1021):— 

Inn Kfh M.ir A pi M.n Tun* Jut' 

35 years mm 103 101 no 04 01 80 qq 

1020 20 + 88 l 2S I 60 +101 H’,Q - 22 

1021 - 8 - I - 38+36 ! 41 + 30 + 100 

Ann ' cpt Ii, * X.,v I)<-i \ < .ir Y«*.tr/ia 

l(JO 104 <^0 06 c>8 j 1 70 98 

I 25 2S -42 4 76 t 23 1621 135 

I50(?) 

Alexander McAdih. 

Harvard ITmeisiu, Blue Mill Observatory, 
Readvillc, Mass., August i. 


The “ Philosophical Magazine.” 

A i.FiriK which appears to have been widely cir¬ 
culated has reached me from the National Union of 
Scientific Workers virtually attacking the manage¬ 
ment of the Philosophical Magazine. Will you allow 
me, therefore, briefly to say that the referees men¬ 
tioned on the title-page of that journal are frequently 
consulted, and that their services arc not so nominal 
as the writers e»f the circular suppose ^ 

I would add that, in mv judgment, the Philosophical 
Magazine is well managed ; that a conservative atti¬ 
tude towards old-established organs is wise; and that 
it is possible' to over-organise things into lifolessness. 

Oliver T’odge. 
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The Present Position of. the Wave Theory of Light. 
By Dr. R. A. Houstoun. 


T HE emission theory of light prevailed for a j 
century after Newton’s death. During this I 
time his “ Optickl ” was regarded as of equal j 
importance as his “ Principia, ” and his emission j 
theory as of equal value as his law of gravitation, j 
Then, principally owing to the work of Fresnel, 
the emission theory was overthrown, and the wave ■ 
theory established in its place. The latter in its j 
turn has prevailed foi a century, but now in cer- j 
tain quarters doubts arc being expressed as to j 
whether it is competent to explain the results ot j 
lucent experimental work, and whether, after all, it [ 
yiay not be advisable to hark back to some lorni of 
emission theory, at least for certain fields of work, j 
There arc two great diflerences between the 
situation now and as it existed a hundred years 
ago. Then the wave theory under Fresnel pre¬ 
sented a clear and definite alternative to the emis- j 
sion theory of Newton, explaining certain decisive j 
experiments in a simple and natural manner. The 
critics of the wave theory at present are not so 
much hostile as neutral towards it. They present 
no alternative to it; they admit its strong position 
and also admit the impossibility of Newton’s emis¬ 
sion theory in the light of the experimental work 
of to-day. But they direct attention to eertain 
results Which they have dillieully in reconciling 
with the wave theory, and hint at somehow com- i 
bining the advantages of both theories. 

Another difference between now and a hundred 1 
years ago is the manner in which we regard <iur 
theories. Then a theory was true or false; we 
were engaged, in interpreting the processes of 
Nature which existed independently of us and 
outside of us, and it was necessary that the true 
solution should be true for all time. Nowadays 
we do not so much speak of the truth of a theorv 
as of its utility, or rather the truth of a theory 
lies in its utility. Truth is what works. Conse¬ 
quently we require of a theory only that it should 
be true for our day and our generation. A theory 
works if it connects the facts together and enables 
us to predict new facts Wc can never penetrate 
to the essential nature of tilings ; we can onlv com- I 
pare them with other things. Physical theories are 
metaphors. When we say that light is propagated 
in wave motion, w'e mean that it is propagated like 
wave motion. This change in the attitude of the 
physicist towards his theories had been pretty 
widely adopted before the results of the principle | 
of relativity became known; the latter made the 
change of attitude known to the public. 

The criticisms directed against the wave theory j 
at present arise from two quarters, namely, the 
principle of relativity and the quantum 
phenomena. 

The spe-cial theory of .relativity requires that 
the mass of a system should vary with its interr^l 
c»ergy, and that consequently radiation, including 
light waves, should have mass. In connection 
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with this result a paper by Sir Joseph Thomson, 
entitled “Mass, Energy, and Radiation,’’ which 
appeared in the Philosophical Magazine for’June, 
1920, is of the greatest interest and importance, 
not so much for its actual results as for the devel¬ 
opment it foreshadows. It is well known that tne 
relativists operate with symbols and not -with 
physical ideas; this paper is “ ag attempt to help 
those who like to supplement a purely analytical 
treatment of physical problems by one which 
enables them to visualise physical processes as 
the working of a model; w'ho like, in short, to 
reason by means of images as well as by 
symbols. ” 

The paper assumes that all mass, that ot atoms 
as well as that of electrons, is distributed through 
space with a density determined by the electric 
field at the place where the mass is supposed to 
exist, and that energy of every kind, kinetic, 
potential, thermal, chemical, or radiant, is of one 
and the same type, being the kinetic energy pos¬ 
sessed by the particles which are supposed to 
constitute mass. Transformation of energy is 
merely the flow of the mass particles from 
place to another. Thus, for example, on this view, 
when a body gains kinetic energy, it is not because 
any of its mass particles arc moving faster; it is 
because the mass of the body has been increased, 
and the increase in the mass implies a proportional 
increase in the energy. 

We are not yet in a position to calculate the 
mass ol any one of these mass particles,, but at 
least to 11 are required to supply the mass of 
one electron. If energy is indivisible beyond a 
certain limit, the inverse square law' of electrical 
attraction cannot hold over more than a certain 
finite distance. , 

Tlie distribution of these particles and their 
movement from one place to another are determined 
by the distribution of the lines of electric force. 
In addition to mass particles it is assumed that 
there are in the universe lines of (orce spreading 
through space, the electron being at one end of 
a line of force and a unit of positive electricity at 
the other. The mass particles are concentrated in 
the places where the electric field is sfrongest. 
Thus, for example, if the radius of an electron is 
io~ 13 cm., only one-thousandth part of its mass 
will be at a distance from the electron greater 
than io~ J0 cm. The mass particles perform .the 
functions of both aether and matter. Compa’ring 
the physical universe with a living organism, we 
may regard the mass particles as the flesh and 
the lines of force as the nervous system. 

A light ray is consequently a jet of particles and 
lines of force moving sideways, the density of 
both varying periodically along the. jet. Refrac¬ 
tion is explained bv the action of the secondary 
wpves emitted bv the electrons of the refracting 
med’"m under the stimulus of the incident wqve. • 

The paper is noteworthy, because it points the 
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The year‘1887 was the driest one of the nine- 
enth century in the British Isles. The year*i893 
as also very dry. A comparison of the mean 
lines for twenty-five stations in England and 
/ales, during the months of drought, with the 
irmahfor 1881-1915 shows that the present year 
•ebruarv to July) has the least rainfall—49 per 
■ivt.—while 1887 (February to July) had 57 per 
nt., and 1893 (March to August) 65 per cent, 
considered, however, from the point of view 
frequency of absolute or partial drought periods 
individual places, the present year was sur- 
isscd by both 1893 and 1911. Although we have 
id prolonged spells of hot weather, the maximum 
lade temperatures of 1911 have not been 



Fit., t -—Rainfall, February-July, iqjc Pit cent, of average, 
1881-1915. 


iualled. Woodland and moorland fires have 
en extensive and frequent, especially in Surrey. 
In France the winter and spring were unusually 
ikf and dry. Drought was severe in March and 
me, and persisted with only temporary breaks 
the end of July. Paris rainfall, January 1 to 
ily 15, was 104 mm., the normal being 23ft mm. 

1 Central and Southern France violent rnin- 
ornis occurred in July. Forest fires have been 
■ry numerous in Northern France and Belgium. 
'File winter was abnormally drv in Switzerland, 
ith comparatively little snow. Farlv in January 
e-JRhine and Rhone bad shrunk to half their 
■dinarv volume, and the general lack of water 
msed great restriction of electrical services, 
he winter is stated to be the driest tor ninety 
tars. Similar conditions were maintained 
roughout the spring, and June was so hot and 
y that rivers were 6 ft. below normal, and the 
low-line on the mountains "receded more than 
>0 ft. On July 28 a shade temperature of more 
ian too 0 F., the highest sjnee 1870, was re- 
trded at Geneva. 
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* In Norway, Denmark, and Germany forest and 
moorland fires were frequent in July after a spell 
of hot, dry weather. Central Europe generally 
does not, however, appear to have had the same 
degree of drought as North-western Europe. 
There was no rainfall deficiency in Germany tn 
April to June, and temperaturqp, on the whole, 
were not unusually high, but drier conditions 
established themselves in July. In April Austrian 
temperatures were below normal, and rainfall, on 
the whole, above, in some cases two or three 
limes the normal. In May, however, rainfall was 
deficient, and mean temperatures up to 7 0 F. 
above normal were experienced. Rainfall was 
also below normal at Budapest in April. 

In Russia the drought has been very severe and* 
prolonged, particularly in the south and south¬ 
east districts." Crops have consequently failed 
almost universally, so that a famine of unparal¬ 
leled magnitude is threatened. 

There is no information yet available from the 
hulk of the Asiatic continent. Winter snowfall 
in Baluchistan and the hills of the Punjab and 
North-west Frontier regions was the smallest for 
many years, hut that in North-east Persia was 
normal. The monsoon broke rather late in India 
(June 22), but in spite of a lack of rainfall in 
the Bombay Presidency early in July, afterwards 
relieved bv a week’s rain, Indian rainfall has been 
quite satisfactory in general. Heavy rainfall, 
associated with a gale in the Mediterranean, 
caused a sudden rise of the Tigris in April; later 
on a period of intense heat set in in Irak and the 
Persian Gulf region. This is the hottest weather 
experienced since the British landing in 1914, and 
a shade temperature of 128-9° F. is stated to have 
been reached on July 16. If confirmed, this will 
constitute one of the highest shade'temperatures 
ever recorded. Normal weather prevailed in 
Japan in April, but heavy rain and floods occurred 
in certain legions in June. Rainfall at Hong-Kong 
between January 1 and April 30 was 217 mm., 
the normal being 295 mm. ; the temperature was 
not exceptional in April. 

In Algeria, April and May were cloudy, with 
rainfall above the normal, and rather low tem¬ 
perature. The Nile was below its usual level up 
to June, and the Blue l^iile \Vns also low in May, 
owing to the lateness of the rainfall in the Abyss¬ 
inian mountains. In June a rainfall unprecedented 
for the season occurred in Lower Egypt, a fall of 
22 mm. being recorded at Ezbckin. During 
thirty-five years measurable rain has fallen onlv 
on one ocoasion in June, and it barely exceeded 
1 mm. Apart from this, Egyptian temperature 
and rainfall were not remarkable during April to 
June, being somewhat above normal in some 
parts, and below it in others.. At Dar-es-Salaam 
the total rainfall of April and May was 25 per 
cent, above normal. . 

There has been muc*h hot weather in Canada, 
and rainfall, while hv no means absent, has been 
deficient in many ptirts during the last three 
months. It is stated that there has been no suA 
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long period of intense hot weather in the history 
of the province of Ontario, and the same applies 
to the whole of Eastern Canada, where shade tem¬ 
peratures ranging from 95 0 F. to more than 
ioo° F. have been reported. The heat has caused 
much interruption of work, and destructive forest 
lires have been numcqpus. The harvest will be 
an early one, but, on the whole, is nearly up to 
the average. 

New York suffered from several hot spells in 
June and July, an unusual feature being the 
iccompaniment of exceptionally high humidity, 
which intensified their effect. In the latter month 
the whole of the middle section of the country 
eastward of the Rockies experienced great heat. 
Ther* does not seem to have been any general 
deficiency of rain. Further south the cotton- 
growing districts had an excess of rainfall in July, 
and the crop will be very poor unless fine, dry 
weather supervenes. 

Little information is available from Central and 
South America, but British Honduras had rain¬ 
fall and temperature below normal in April, rain¬ 
fall above, and temperature below, normal in 
May, and drought at the beginning of June. Peru 
has been suffering from drought sufficient to re¬ 
duce the maize crop to half its usual value. 

In Southern and Western Australia tempeia 
ture was above normal during last summer in 
that continent. A shade maximum ot io8° F. was 
registered at Perth on January at, the highest 
on record for that city, and at Adelaide on more 


than one occasion the thermometer wias 2 & 
higher. Sydney temperatures were, however, 
below the normal. There was a spell of dry 
weather in Victoria, South Australia, and New 
South Wales in April, but rain fell in May. Early 
in June there was heavy rain in many parts of 
Queensland and New South Wales, and in July 
heavy gales and rainstorms swept the country 
I from Sydney northward to Queensland, and 
' were followed by disastrous floods in the coastal 
rivers. Later the weather in New South 
Wales and Victoria was the coldest* experienced 
for a quarter of a century, and snow fell in dis¬ 
tricts where it has neveriieen seen befoie. South 
Australia, up to June at any rate, had experienced 
a dry and unusually mild winter. • 

The open winter in the Arctic regions has 
caused an abnormal number of icebergs to be 
scattered over a large area of the North Atlantic 
Ocean, and conditions are worse for ships than 
they have been for many years. 

To summarise, so far as information goes at 
present, the drought has been mainly European, 
ehietlv in North-west Europe and Russia. Canada 
has had extremely hot weather, but without a 
serious deficient') of rain. The season in Aus¬ 
tralia has been abnormal, and there are indica¬ 
tions of abnormal* conditions in other \yidely* 
separated regions, notably Irak and Peru. The 
onlv region of special excess of rain in the 
j northern hemisphere appears to have been the 
i Southern United States. 


The Disaster to 

T HE suddenness of the catastrophe and the 
terrible death roll have directed the attention 
of the whole world to some aspects of airship con¬ 
struction. With the airship Britain and America 
have lost many valuable lives and a great amount 
of personal knowledge irreplaceable at short 
notice. A tribute to the bravery of ftie crew can 
be given with all sincerity, for some at least were 
aware of the fact that the airship wms a great 
experiment, arid on some important points 
designed without sufficiently exact knowledge of 
the conditions to be met. Not that anyone antici¬ 
pated a collapse so complete and immediate as that 
which occurred, when the first warning was too 
late to enable experienced members of the crew 
to use the parachutes provided. 

There have been less severe accidents to British 
airships in the past, but the cumulative effect had 
been to give some confidence in their ability to 
take appreciable damage without total failure. By 
taking the simple precaution of flying into the 
wind on the outward part of a trial flight, an air¬ 
ship when partly disabled has hitherto been able 
to return to its base quickly and safely. No 
parallel Jo the estimate of five seconds from 
first warning to* fracture of the hull appears to 
exis*. 
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• the Airship R38. 

ft is too early to draw final deductions from the 
accident, for the evidence is incomplete, and the 
consequential lailurcs arc certain to mask, it not 
wholly to hide, the. source of initial weakness. It 
may he gathered from the reported statements of 
eye-witnesses on the ground and sqrvivors Irom 
the airship that the most probable element of 
failure was some weak member of the hull struc¬ 
ture. The explosion, whether of petrol vapour 
and air or escaped hydrogen and air, followed the 
failure ot girders amidships. It has been sug¬ 
gested that the breaking stress might have been 
imposed by a rapid application of the rudder in 
an endeavour to produce the equivalent of a gust 
of wind from the side. Whether this be true or 
not, it is probable that no one was able to 
estimate the forces which would result from the 
manoeuvre. Airship design as known to us has 
been a matter of experience and guessing, and not 
; of calculation founded on scientific knowledge. 

Policy, first dictated by the Admiralty and more 
j recently by the Air Ministry, has never given tiny 
: effective opportunity for the accumulation of the 
j scientific knowledge on which alone rapid advance 
in construction could safely proceed, 
j In the early days of rigid airships the breaking 
of naval airship No, 1 at Barrow was followed by 
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a cessation of activity by the Admiralty, and not j 
until the early months of the war w_a.s airship , 
< ouslruction entered upon with vigour. Having ! 
neither knowledge nor experience of our own, : 
Britain was reduced to copying, as faithfully as i 
possible, such (ierman designs as we were able 
to capture. That lack of knowledge, and not a 
com ession to essential utility, accounts for the 
present calamity may be interred from the fact 
that the weight of the girders and gas fabric was 
much less than one-half of the gross weight of 
the ship, nndithat a modification of the proportions | 
of total weight could have been made for the 
purpose of Strengthening the girders had the 
necessity been foreseen. 


• The Air Ministry has assumed a great responsi¬ 
bility by its failure, during the last two years, to 
provide adequate facilities for fundamental re¬ 
search on airships. Now, for the second time, 
airship development is to be abandoned, and no 
further research is to .be undertaken. This can 
be justified only if airship% are always to be use¬ 
less, a decision which may reasonably be ques¬ 
tioned. Whatever may be the future of the air¬ 
ship, it appears to be true that the British authori¬ 
ties have never allowed it an opportunity of justi¬ 
fying itself, and the loss of R38 is not improbably 
due to lark of a fair field for the designer 
rather than to insuperable defects of the system of 
construction. 


Fuel Problems and Prospects. 

By Prof. John W. Cobb 


r pilK “James l-orrest ” lecture which was 
i. delivered belore the Institution of Gas 
Engineers by Sir George Beilby on June 28 was 
given the title “ Fuel Problems of the Future,” 
and is one of the most comprehensive and interest¬ 
ing surveys of that subject which tfie present 
• writer has had the pleasure pf reading. Coni- 
menefng with the proposition that “ civilisation 
on its physical side is based on fuel,” the lecturer 
piocecded to show what he meant by some pic¬ 
turesque and relevant illustrations, beginning with 
“ the kindling of the lirst fire of dried leaves and 
branches by our prehistoric ancestors,” which 
established “ a iicw' dividing line between man 
and the lower animals by mitigating the horrors , 
and’dangers of the darkness of night, and arous¬ 
ing social instincts.” 

The more prosaic subject of the price of coal, 
however, soon found its inevitable place in the 
lecture, and it was indicated how every one of us 
is being penalised not only by the dearness of the 
coal supplied, but also hv its inferior quality, 
arising from the unwarrantable and unnecessary 
introduction of useless stones and shale. This 
brought on a reference to the new Gas Act, with 
its new principle of paying for “therms,” but 
not for inert material, and an extension of the 
principle involved to coal itself was suggested. 

If the gas undertaking is in future to be paid only 
for the therms delivered to the consumer, it is en¬ 
titled to throw at least a portion of the responsibility 
on the eoalovvners and miners by paying only for 
the |*>teutial therms received in the coal, and not for i 
the inert and inferior materials, which are not only ! 
valueless and detrimental to economical working in i 
the retort-house, but lower the value of the coke 
produced. 

Coal is, of course, the dominating fuel in these 
islands, and Sir George Beilby’s survey does not i 
leave that in doubt; but the fuel position of the j 
world as it is disclosed by the most recent figures 
of production for all kinds of fuel is subjected to 
comprehensive review. If an authoritative, pro- > 
pouneement were made that a new fuel was 
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available in these islands which could compete 
effectively with coal, or was likely to be able to do 
so in the near future, it would arouse a natural 
enthusiasm, but, so far as this country is con¬ 
cerned, no comfort of that kind can be derived 
from dispassionate consideration of the facts of 
the case. The very interesting point is brought 
out, however, that Germany is facing, and indeed 
has already faced, the fuel problem of the im¬ 
mediate future, so far as she herself is concerned, 
by an extensive development of the lignite 
industry. 

The glowing accounts of (his development which 
have appeared in the technical Press during the past 
two years may have struck tis as exaggerated, but 
the solid fact remains that (he output of lignite in 
Germany last year was r 11,nun,000 tons. 

This brown coal, though it contains from 40 
to 50 per cent, of water, is to day by far the 
cheapest source of thermal units. The deposits 
are often of great thickness, which ran be worked 
open-cast and excavated by machinery with 
relatively little manual labour and light capital 
charges. Victoria. (Australia) is also developing 
extensive deposits of brown coal, which are known 
to exist in Central Gippslnnd, and Canada is ex¬ 
perimenting on the briquetting and carbonisation 
of the brown coals af Manitoba and Saskatchewan. 

The other great source of fuel is oil, of which 
“the world’s output for 1920 is estimated at about 
97 million tons, of which 


The United States produced ... 

. 64-8 

Mexico produced 

. 233 

Russia produced 

• • • • < • 35 

Dutch East Indies produced 

. 25 

India produced . 

. 12 

Rumania produced . 

M 

Persia produced ... • 

10 

Countries producing less than 0 5 

per cent. 

produced . 

2-6 

Total .... . 

... .... 1000 


The amount stems large, but is only some 7 
per cent, of the fuel output of the world reckoned 
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in tons, or to per cent, in potential therms. * Sir_ 
George Beilby discussed the possible exhaustion' 
of these resources in view of the rapid develop¬ 
ment in the use of motor spirit for motor trans¬ 
port and of fuel oil lor transport by sea. He 
pointed: out that it is only the rapid development 
of production in Mexico and the extensive interests 
of the United States in this production which 
have prevented the actual danger of shortage in 
America from becoming acute, and gave a long 
extract from a statement by Mr. J. O. Lewis, 
chief petroleum technologist to the United States 
Bureau of Mines, defining the position in that 
country. The conclusion of this authority is that 
America is quite rightly concerned over the 
ddtnestic supplies of petroleum from oil wells, but, 
on the other hand, there are known deposits of 
oil shales which, in three States alone, promise 
to yield many times more oil than will ever be 
recovered from the oil wells of the United States, 
and that there is no concern as to the ultimate 
supply. Me also believes it probable that even¬ 
tually alcohol could meet the American needs 
should gasoline fail. 

This brought Sir George Beilby to the considera¬ 
tion of alcohol, and to the inquiries of Mr. Walter 
Long’s Committee, and of the Fuel Research 
Board with Sir Frederick Nathan as Power 
Alcohol Investigation Officer. With alcohol one 
difficulty is that the most suitable raw' materials 
for its manufacture are as a rule also important 
foodstuffs, but experiments in Burma appear to 
indicate that the joint production of alcohol and 
paper from waste rice straw should Ik 1 commer¬ 
cially possible, and research work for developing 
the use of cellulosiq materials in alcohol produc¬ 
tion is reported as in hand. Sir George Reilbv 
appears to think that the commercial production of 
alcohol on these or similar lines for local con¬ 
sumption will soon be established in various parts 
of the Empire, but that there is no immediate 
prospect of alcohol counting for very much as an 
imported fuel for use in this country. 

An interesting account was given of what has 
been done in the winning and utilisation of peat, 
but a fundamental difficulty was stated in the 
lollowing sentence : — 

When it is realised that the peat deposit in a good 
hog 20 ft. deep is only the equivalent of a 12- or 14-in. 
seam of coal, it will he evident that even an output 
of 1000 tons a day of air-dried peat involves (lie laying- 
out and development of an enormous surface. 

Prof. Pierce Purcell has been acting as Peat 
Investigation Officer of the Fuel Research Board, 
and too tons of air-dried Irish peat have been 
tried for boiler-firing and carbonisation, with 
quite encouraging results. But it will be under¬ 
stood that although the lecturer passed in review 
various fuels which had interest and value, he 
did not allow' it to be forgotten that “coal is likely 
to remftin the .chief source of fuel, not only for 
Gjeat Britain, but for the world at large, and that 
the problems of its winning., preparation, and use 
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•still occupy the foreground in all serious <»n- 
sideration of the subject.” He declared that ” the 
greatest of the fuel problems of the tuture was 
to decide what proportion of the total coal con¬ 
sumed it will pay to subject to a preliminary 
operation of carbonisation or gasification, with 
the object of sorting out the potential thermal 
units of the coal into groups of higher availability 
or greater convenience as fuels, c.g. gas, motor 
spirit, fuel-oils, and coke.” lie pointed out once 
more that “ though the operations of carbonisa¬ 
tion and gasification involve the*expenditure of 
some heat, the loss may be more than compen¬ 
sated' lor by the increased vahle of the new 
fuels.” 

Sir George Beilby has been interested for many 
years in low-temperature carbonisation and its 
possibilities—in the production of a solid, smoke¬ 
less fuel for domestic purposes by the carbonisa¬ 
tion of selected coals at 550° to (x>o° C. 
The matter is being taken in hand by the Fuel 
Research Board at its experimental station, and 
data have been acquired as to the yields and 
quality of the gas, oils, and coke produced 
under definite conditions; but, as the lecturer 
clearly indicated, the problem lias two distinct 
sides, the technical and the economic, and it is 
very difficult to determine with any ccrtajnty the 
resultant of the commercial forces at work, which 
change their value in such a disconcerting way. 
lienee this cautiously worded summary of the 
position :—“ My own belief is that low-tempera¬ 
ture carbonisation can only he established on a 
sound commercial basis with low operating costs 
and a very moderate margin ol profit.” It is, 
however, to be hoped that the technical results 
obtained by the Fuel Research Board in its experi¬ 
ments, which should have a permanent value, and 
can be connected up with other factors in con¬ 
sidering the commercial position of any such pro¬ 
cess, will ho published as soon as they are avail¬ 
able.’ Information on this subject from an un¬ 
biassed and competent authority is wanted, and 
may serve to correct the extremes of laudation and 
condemnation to which we have become accus¬ 
tomed. 

Considering how large are the quantities of coal 
used for steam-raising, Sir George Beilby rightly 
directed attention to the possibility of a large 
saving 'in fuel without any considerable capital 
expenditure which might be effected if steam 
plants were kept in order and their working pro¬ 
perly supervised. Such supervision should 
begin, of course, with the coal itself, so soon as 
it becomes possible to exercise any reasonable 
degree of choice in that matter. 1 he work ot Mr. 
Brownlie, who has undertaken quite an extensive 
survey of steam-raising plants in some of our prin¬ 
cipal industries, has been very useful in this con¬ 
nection. As the lecturer pointed out, even if a 
moderate increase in efficiency oi 10 per cent, were 
effected in the steam-raising plants of the coun¬ 
try, it would result in a minimum saving of 
million tons per annum. Mr. Brownlie’s 
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own experience leads him to take a much higher* 
■aving as a possibility. 

The last part of the lecture was given up to a 
lesrription of the new position of the gas indus- ; 
ry since the passing of the Gas Regulation Act 
>f i9-'o, which instituted the charging for gas by 
he therm and removed many useless restrictions. 
I'he new Act, which was based upon rocommenda- 
ions by the Fuel Research Board, will, in effect, 
lot only make it possible to obtain and distribute 
is gas a portion of the volatile matter of the coal, 
iut also permit much more extensive gasi- 
ieation of the fixed carbon. This should open out 
piite a new ■field of efficiency and economy. 
I'he lecturer referred in particular to one modern 
levelopmcnt in tire gas industry on these lines 
vhich has been investigated with considerable 
.horoughness during the last three years. The 
jrocess of increasing the yield of gas by passing a 
•tirrent of steam through continuous vertical gas 
etorts while carbonisation is being effected was 
nvextigated by a joint committee of the Institu- 
ion of Gas Engineers and the University of Leeds, 
md the results were presented to the Institution 


of Gas Engineers at its annual meeting in 1920. 

'These results, including chemical and thermal 
balances obtained with different quantities of 
steam, were obtained from one Scottish coal, but 
similar work extended to English coals and carried 
out later at the experimental station of the Fuel 
Research Board has added,- to our knowledge. 
“ We can now say with confidence that there is 
not only a ver} substantial gain in therms in the 
form of gas, but also in the yields of tar and 
ammonia,” when the steaming process is 

1 employed. 

; Sir George Beilby concluded his lecture by a 
brief summary and a reference to the present spirit 
of unrest, which complicates fuel and all other 
problems into which the human element enters -— 

This spirit, as it is manifesting itself to-day, is fatal 
to the progress of reconstruction and development on 
any extensive scale, and we, whose chief interest in 
life lies in the control and use of the power and re¬ 
sources of Nature for the service of man, can only con¬ 
tinue to do the work next our hand, while we cnerish 
the hope that the better side of human nature, which 
we know is only temporarily overshadowed, will 
gradually reassert itself. 


The ‘‘Proletarisation of Science” in Russia. 

Bv Dr. Boris Sokoi-Ofi- (formerly Lecturer, l’ctrograd University). 


Science? What is Mieme? It is only a tool in 
he hands of clever politicians.’’ From report of a 
(uhlic discussion on science held in the Petrograd 
Palace of Labour, September, 11)20. 

S 'CIKNCE in Russia is now passing through 
difficult times. The experiments being 
tarried out by the Bolshevists in Russia are 
ipposed to it—how could it be otherwise? 
Everything---art, education, poetry have been 
prolctarised ”; why not science? During the 
.whole of the year njao a campaign was being 
tarried on against "bourgeois science.” In the 
Press and at special meetings complaints were 
liadc of the reactionary tendencies of professors, 
if their strange indifference to politics, of the 
necessity of turning scientific men into advocates 
if the Soviet system. By the phrase the " pro- 
etarisation of science ” the Bolshevists seem to 
understand a reorganisation of the methods of 
scientific investigation, the broadening of its 
nasis, and its practical application. But the real 
den at the back of their minds is to make science 
.er\e the ends of Bolshevism. This view was 
•x'prcssed as follows bv Communist speakers at 
he Petrograd Students’ Conference : — 

Comrade Lounatehnrskv is quite right in saving 
hat science is now in the hands of mandarins of 
bourgeois origin. We must appropriate science; we 
mist make it pro'otarinn. In the place of professors 
md scientific men imbued with political indifference 
md f wurgcnis ideals we must put real proletarians, 
learned mm who will be able to rreate’a science which 
will be obedient to us. 
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Such is the theory. The ” proletarisation of 
science ” in this sense is a matter of the indepen¬ 
dent reconstruction of scientific methods. But, in 
practice, the ” proletarisation of science ” is quite 
a different thing. 

Science is the crovr n of the human intellect; it is 
the sun which man has cieatcd from his own flesh 
and blood. It is necessary to realise that the wotk of 
a man of science is the property of humanity as a 
whole. Science inhabits the domain of the highest 
altruism. Scientific workers must be considered as 
the most valuable of men, the most productive c ement 
of society. The premature death of a man of science 
means a great loss to the country; this must be fully 
understood by the workers’ Government. 

Look at the death-roll of scientific men within the 
last few months, and you will see how great is the 
Joss of scientific energy in our country. If this process 
of extinction of IearmyJ men continues at the same 
rate, Russia will be deprived of her brains. Free 
science is indifferent to politics. (Petrograd journal, 
Science and its HYrferrs, No. i : article on “What 
is Science? ") 

•So writes Maxim Gorky, a supporter and faith¬ 
ful adherent of the Soviet Government. He 
writes, he tries to convince — whom ? Not, of 
course, the Russian intelligentsia, who know the 
state of affairs better than Gorky himself. 
Gorky’s appeal is evidently addressed to Bolshev¬ 
ists, to the Soviet Government. However, they 
can neither understand nor appreciate the appeal. 
Being men of simplified views—doctrinaires and 
politicians—they cannot accept the fact that 
science must be independent of everybody and 
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everything-. They think it quite right an<t ad¬ 
visable to make scientific men “obedient” execu-. 
tors of the commands of the Soviet Government. 

During the last three years the “ Palace of 
Science ’* registered the names of 420 Russian 
professors and scientific men who died from 
starvation. These are not occasional sad events; 
they constitute something regular, systematic. 
Letters which I ha\e received from my friends 
and colleagues—Russian scholars—give a vivid j 
picture of life under Bolshevism. For obvious 1 
reasons I cannot give the names of my | 
correspondents. 

“'['hose two and a half \enrs, M writes Pi of. X. 
“have been a continuous nightmnie. The Bolshevists j 
declare us to be parasites and drones, and we have ! 
been deprived even of the scanty lation allowed to work¬ 
men and soldiers. Those of us--and not many were 
so lucky—who had anv spaie garments or possessions 
sold them in order to buy food. '1 hose who hail 
nothing sold their books, and that was the most 
terrible. ...” 

A professor of philosophy w rites : — 

It is easier for me than foi othirs to understand 
Bolshevism. In it is something wild, something ot 
the Russian recklessness. The expeiiments of the 
Bolshevists remind me of the I'astein mountain 
tribes; in the life of such tribes blood-revenge is 
closely connected with primitive communism. 1 am 
rather interested in the Bolshevists, impartially, as a 
philosopher should Ire. I do not mind the water 
freezing in mv room, that instead of btead and meat 
I eat raw oats, or that one can wiitc and create in 
Soviet Russia onh during the summer months. But 
there is one thing which makes me despise the Soviet 
(iovernment, and that is their endless lying. 

“No, 1 and the Bolshevists cannot understand 
each other,” wiites the Moscow Prof. \V. “I, an 

old man, who can scarcely walk, whose feet, on 
account of the cold winter, are son* and swollen, am 
kept in solitary confinement. May (iod forgive them; 
they have their own convictions; 1 am not angi v 

with them, hut why do they try to fiighten me by 
stupid examinations? Yesterday I was again taken 
to be examined. . . . They cannot understand that 
one can be devoted to science without eanng for 
politics; no, they cannot understand that.” 

Not until 1920, after many eminent Russian 
men of science had perished, did the Bolshevists 
establish a so-called “ science-ration. But even 
this ration was repeatedly^ reduced and some¬ 
times entirely stopped. 

What is the* attitude of scientific men towards 
the Bolshevists? This is a very complicated 
question. If we put aside the peisonal grievances 
which everyone now has owing to the grave c< Gno¬ 
mic situation, and consider the question from its 
logical side, we shall see how complicated it is. 
For example, there is Prof. Gredcskul, who urges 
the intelligentsia to join the Communist party; 
there is Prof. Behtcyeff, who declares that all 
Russian men of science now abroad should return 
to Russia; there is Prof. Pavloff, the declared 
anti-Bolshevist. -As a geneVal rule, learned men 
are not* Communists; only a few of them have 
joined the party : Pokrovsky, the late Proi 
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/rimiriazeff, Gredeskul. 1 am unable to find any 
other scientific men who would sav “’we Com¬ 
munists.” A few Communists may be found 
amongst the young laboratory and lecture-room 
assistants, but all of them are quite unknown to 
the outside world; thev have no scientific or 
public standing. The mam body of Russian 
learned men is openly opposed to the Bolshevists 
-—of course, among them aie various shades af 
opinion, very interesting and < haracteristic. 

Another group of savants, among- them many 
prominent men, hold the view that they must 
defend the inleicsts of pure sciencf. 

As Russian citizens, wjien we are on I side our labora¬ 
tories and univei sides, we sav. “Down with the 
Bolshevists! ” Thev have brought only damage and 
shame to Russia, and can bring nothing else. But as 
scientific winkers we have another grievance. Rus¬ 
sian science, that part of culture which belongs to the 
whole of humanity, must he saved from annihilation. 
We, the seivants of science, must do all in our power 
to preserve her in Russia, to save the lives of Russian 
men of science, to reawaken her creative power in 
our countr\. We must, for tlu* sake of science, make 
(oncissions to the Bolshevists; they appoint their 
commissaries to our laboratories and institutions we 
must not object to this mcasuie; they put us undei 
a militaiv regime we must accept even this. We 
believe, we know, that Bolshevism will soon pass; 
meanwhile, we will do our best to preserve the eternal 
human culture We believe that scientific •work is 
quite possible under Bolshevism, in spite of the Bol¬ 
shevists 

'1 hey did believe in this, but now their belief 
is waning, though they are still ready to accept 
any kind of compromise in order to preserve 
science and scientific institutions To this group 
belong the academicians Oldenburg, Fiersman, 
Behterefl, Prof. Taruseviteh, Lasareff, Rojdcst- 
vensky, and many others. 

Then there is the last group of Russian men of 
science, which embarrasses Ihe other Russian 
scientific workers. These say : — 

We aie far removed from politics. We do not 
believe in the Bolshevists; vve do not consider them 
to be either idealists or revolutionaries ; we consider 
them as men who sci/ed the State power by main 
force and now are willing to govern the country 
by foiee. They suppress every movement towards 
freedom; they cannot enduie any independence apart 
from themselves, because they are afraid that the 
freedom and independence of the people will ruin 
Bolshevism. We do not believe in the Bolshevists. 
Wc were witnesses of the appeal of Lenin to the intel- 
b ctuals when he asked them to collaborate with the 
Bolshevists. That was a \ ear ago But what did 
Lenin mean bv “collaboration "? 1 o be his lackeys v 

To carry out his orders? Wc were witnesses that this 
same Lenin, who in Apiil asked the intellectuals* to 
collaborate, in Mav shot many hundreds, and even 
thousands, of educated people. Why? 

No, we do not believe in the Bolshevists. 

Such is the theory and the practice of the “ pro- 
letarisation of science ” : in theory—the peaceful 
reorganisation of science , in practice its destruc¬ 
tion, its exploitation for political purposes. 

At this stage of Russian life two principles are 
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■uruggling in the most fateful way: one, which 
mules synthesis and analysis, which seeks the 
truth of to-morrow, which has nothing td do with 
politics ami political parties; the other, which is 
entiiely subjective, full of personal ambitions and 
vn-us, which is devoid of analytic conceptions, 
and'is horn of tile evils of to-day. 

Silence is struggling with politics for its free¬ 
dom; politics is struggling with science for its 
triumph It is a struggle which, alas! human 


j history has witnessed many times, but which has 
j always ended in victory for science. It did seem 
! that this useless struggle would not have to repeat 
itself again; yet now the fierce combat is going 
■ on in Russia; the old times of the Middle Ages 
have once more returned on the earth. The Bol¬ 
shevists are repeating in many ways the long-for¬ 
gotten past, though they the'Pnseives are convinced 
that for the first time they are propagating a new 
creed. 


Physical Effects Possibly Produced by Vision observed by Dr. Russ. 

15 y Du. II. Hakikidgu. 


r |'lili rise and fall ol si lentilic theories forms a 
J- topic loi study almost as interesting as does 
the supersedence in history of one dynasty by 
another. Newton’s corpuscular theory of light 
was displaced by the wave theory in much the 
same way as the teaching of Aristotle supplanted 
the older view of Plato—that in vision emanations 
proceed lurtli from the eye to strike the objects 
looked at. But just as modern physical research 
nas revived certain aspects ot the corpuscular 
theorv, so the researches ol Dr. C. Russ (“An 
Instrument which is Set ill Motion by \ ision or 
bv Proximity of the Human Body," Lancet, 
July pi, p. 222) have recalled to memory the views 
of Plato. For these researches have shown that 
Certain instruments react when the human eve is 
directed at them. 

Oik' instrument used by Hi. Russ consisted ot 
a solenoid suspended by a single fibre ol mispun 
silk within a case composed partly nt glass and 
partly of metal, in such a way that the contents 
were shielded from air-currents. Above the 
solenoid was mounted a small permanent magnet, 
so that the suspended solenoid set itselt in a con¬ 
stant meridian under the earth’s magnetic field. 

In another instrument the solenoid was replaced 
bv a condenser, oppositely charged metal plates 
being mounted outside the instrument-case. With 
both instruments it was shown that a rotation ol 
the suspended system occurred when the gaze was 
suitably directed through a slot in the outside 
easing. As to the precise details of the rotation, 
the description is not very clear, but it seems that 
w lien the gaze was directed to the centre of the 
suspended system no rotation occurred; when, 
however, the gaze was directed on either side ol 
the system, then that side rotated away from the 
eyes some to to 45 degrees, and then again came 
forest. If the gaze continued to act, the deflection 
remained unaltered ; but if the eyes were then closed, 
the index returned to zero. 

In earlier experiments the rotation of the instru¬ 
ment was directly observed by the human eye; ‘ 
later, however, the instruments were fitted with j 
concave mirrors similar to those applied to reflect- 
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ing galvanometers, so that the rotation could be 
measured 111 the ordinary way by the movement of 
a spot of light on a scale. Besides demonstrating 
that rotation of the instruments occurred under 
the action ot the gaze, L)r. Russ also found some¬ 
what similar effects if the fingers were held near 
the instrument. 

Nothing definite is known at present as to the 
explanation of these elleets, but Dr. Russ made 
the following preliminary alternative sugges 
lions 

1. That the effects are due to changes of tem¬ 
perature. 

e. that they are due to the electrical changes 
which accompany vision and muscular action. 

3. That electrostatic forces are responsible for 
them. 

4. That the eye may emit electromagnetic wave , 
(c.g. visual, infra-red, ultra-violet, and X-rays). 

With regard to the above suggestions, it may 
be said that temperature changes are not likely to 
be the cause, lor hot objects placed in suitable 
positions near the instruments produced either no 
effects, or effects very much smaller than those 
producible by eye or hand. Electric changes pro¬ 
duced in muscle (ir in eye can, 1 think, be safely 
ruled out, because ol their smallness and because 
of the closed circuits which the connective tissues, 
skin, etc., form over them. To demonstrate or 
to measure these currents, the retime or muscles 
must themselves be connected to the leads of the 
galvanometer. Dr. Russ apparently ruled out the 
possibility ol electrostatic changes being re¬ 
sponsible, by finding that the directing of the gaze 
through a fine metal grid connected to earth 
(which would screen off electrostatic charges) did 
not prevent the instruments from reacting to the 
gaze as usual. 

Lastly, in favour of the pffect being an optical 
one (1 intend X-rays to be included) are the follow¬ 
ing facts found by Dr. Russ :— 

1. That interposing a column of water between 
the eye and the instrument reduced the effects. 

- 2. That the effects are very much smaller, or 
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are quite absent, in the dark. {Dr. Russ's words 
.ire : 11 1 did lour tests which seemed to give a posi- 
ti\ e eitect. ”) 

3. That if a strong beam of light be allowed to 
tall on the suspended system of the instruments 
the gaze has no longer any effect. 

There are no grounds on which a definite con¬ 
tusion can be based, Gut I think the inference is 
that the effect is an optical one. 

Measurements should therefore be made to see 
what electromagnetic rays are responsible for the 
effects. (1) Are they stopped by a thick slab of 
lead glass? If they are, they are probably X-rays, 
(z) Are they stopped by atsculin or by & naphthol 
disulphonic acid? If they are, they are probably 
ultra-violet rays. (3) Are they stopped by strong 
methyl-violet? If so, visual rays may be re¬ 
sponsible. (4) Are they stopped by a saturated 
solution of ferrous sulphate in water? If so, then 
they may be infra-red rays. 

In the next place tests should be applied to sec 
if the rays obey the ordinary laws of (a) reflection, 
(b) refraction, (e) polarisation, (d) inverse squares. 
In fact, everything should be done to correlate 
Ur. Russ’s observations with known physical 
laws, before metaphysical explanations are even 
thought of. Since writing the above 1 have seen 
a letter in the Lancet of August 6 in which l)r. 
|. D. Suttie points out that another conclusion 
can be drawn from Dr. Russ’s experiments. For 
example, in the experiment in which he lemnd that 
the side of the solenoid looked at rotated away 
from him, what Dr. Russ was really doing was to 
place the fixation point of his fovea co-ordinate 
with the side looked at. But Dr. Suttie observes 


tlyit all other parts" of the solenoid would be 
•equally co-ordinate with some other part oi the 
retina, arid that if all parts of the retina were 
equally active there is no reason why any move¬ 
ment should take place, since the forces on the 
two sides would balance. Therefoie he argues 
that the effects obtained by Dr. Russ drive us to 
the conclusion that the fovea is eery snpei ior to 
the rest of the retina in the degice of its activity 
[If it were very inferior, the same explanation 
would equally hold good.--II. 11 . J, and holds 
lurther that the force {"if there be such’’) “is re¬ 
tracted by the optical media of the eye in a manner 
similar io light.” 

Dr. Suttie then goes on to suggest that “the 
deviation [refraction by optical media?] of the 
force would supply a valuable clue as to its nature, 
and that obvious controls would be to test persons 
whose retinas arc inactive through disease, or 
who suffer from opacity of the eye media (c.g. 
cataracts).” With these points of Dr. Suttic’s 
letter 1 entirely concur. 

In his reply to Dr. Suttie’s letter Dr. RusS 
( Lancet, August 13) writes: “His [Dr. Suttie’s] 
reference to cataracts as controls is surely a feeble 
suggestion.” To me, at all events, it seems clear 
that Dr. Russ has entirely missed the point of 
Dr. Suttie’s suggestion, viz. that tests on an eye 
with a cataract would decide whether the effects 
found by Dr. Russ are due to forces originating 
from eye structures lying in front of or behind the 
crystalline lens. Surely not a “feeble” suggestion 
at all, but a very valuable one ! It seems to me 
that it is not in regard to this suggestion alone 
that Dr. Russ has misunderstood Dr. Suttie. 


Obituary. 


Prof. G. T. Ladd. 

D R. GEORGE TRUMBULL LADD, who 
died at New , Haven, Connecticut, on 
August 8, was born at Painesville, Lake 
County, Ohio, in 1842. In 1.879 he became 
professor of philosophy at liowdoin College, 
and two years altcrwards, in 1881, was 
appointed to the chair of philosophy at Yale. 
Later he was elected Clark 'professor of meta¬ 
physics and moral philosophy at the same uni¬ 
versity, a position which he occupied until 1905, 
when, on his retirement, he received the title ol 
emeritus professor. As a lecturer Prof. Ladd was 
well known in other countries besides America. 
Three times—in 1892, 1899, and 1907-—he gave 
courses of lectures in Japan, and in 1899 and icjoo 
he visited India, lecturing in philosophy at the 
LIniversity of Bombay, and in the philosophy of 
religion at Calcutta and elsewhere. He was in 
England in 1911, and was present at the first of 
M. Bergson’s lectures on the nature of the soul 
at University College, London, in the October of 
that year. His writings are numerous, and many 
of them voluminous. Certain of his books have 

NO. 2705, VOL. 108] 


been widely used in the universities of the United 
Stales and ot this country. 

So far back as 1887 Prof. Ladd published his 
“Elements of Physiological Psychology,” which 
was based, to a large extent, upon the second 
edition of Wundt’s " Grundzugc,” but had 
1 distinct merits of its own as an independent com¬ 
pendium and discussion ol the psychophysical 
material then available. A revised edition ap- 
pearod m 1911. A more important and original 
work of his is that which saw the light in 1804, 
"Psychology, Descriptive and Explanatory ”~ 
as was said ol it at the time : "Literally a weighty 
production, it turns the scale at three pounds 
av oirdupois." 

Prof. James Ward's Encyclopedia article had 
appeared nine years before, vet Prof. Ladd’s 
volume, in certain respects, broke new ground, 
to which, however, Prof. Ward’s article had 
obviously prepared the way. In particular, 
the divisions of the book involved the complete 
abandonment of the old and vicious doctrine of 
“faculties,” and in it the conception was con¬ 
sistently adopted that the formation and de¬ 
velopment of a so-called faculty were themselves 
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pm ixely the things whjefi scientific psychq- 
logy had to explain. Doubtless the author was 
'"rimed to lay too much stress on the view that 
the ilillerem "fatuities” all resulted Iromthe com¬ 
bination of tin. same elementary processes, and 
that each (tillered lrom the others by emphasising, 
so to speak, one principal kind of these processes, 
whrieux the more fruitful procedure has been that 
ol seeking to exhibit sui h "faculties” rather as 
dilfercutiutionx ol one common process. Never¬ 
theless, ins treatment ol the growth and develop¬ 
ment ol mental life, and especially of the higher 
hums of cognition, is illuminating and suggestive. 
In regard to feeling, In argues, but scarcely m a 
convincing way, against 'the view that pleasure 
and pant stand out as the only distinguishable 
qualitative dille renoes i haraeterising the primary 
experience we designate lei ling. 

In tbps 1 'rol. Ladd published a work entitled 
“Philosophy ol Mind. An Kssay in the Meta¬ 
physics ol Psychology,” m which were handled the 
problems whi< li psychological science passes on to 
|ihitoMipln Ini a more thorough examination - • 
problems started, toi the most part, by that mode 
ol human expcrieiue which is described as the 
i on si ioiisiicss ol sell. I le maintained that a ntind 
is a real being which is known as a self-active sub¬ 
ject ol stales and as standing in manifold relations 
to otif'er beings. 1 he theory ol psychophysical 
parallelism is vigorously criticised by him, and the 
theory of interaction defended. 

In the volume of Muni for 1892 Prof, [.add gave 
an interesting account of some researches ol his 
concerning the influence of the /vigenlic Jif of the 
retina upon visual dreams—a subject that deserves 
more attention than it has hitherto received. lie 
was one of the first to introduce the stinlv of ex¬ 
perimental psychology into America, and the Vale 
psychological laboratory was founded bv him. 

As a philosophical thinker Prof, [.add was great I \ 
influenced by i.olze, whose “Dictate” he trans¬ 
lated into Knglish. Perhaps his most distinctively 
metaphysical work is that entitled “A Theory of 
Reality,” published in 1899. It presents a con¬ 
tinuation of the line of thought he had pursued in 
an earlier book railed “ Philosophy of Knowledge,” 
published in 1R97, in which he had found that the 
categories of the understanding are forms of 
reality as well as of truth; that the knower lias, 
in individual self-knowledge, an intuitive Insight 
into reality; and that other real existents are 
known by analogy of the self. In the metaphysical 
tieatlse he tries to show that the universe consists 
of real beings of various grades, each grade being 
distinguished bv the amount of self-hood possessed 
bv its members. What we name “things” are, 
in truth, imperfect and inferior selves. Neither 
“things” nor self-conscious lives are mere mani¬ 
festations of an absolute mind, for all have self¬ 
activity and relative independence, yet they exist 
together as a unitary system which is related to 
the absolute mind as object to subject. The 
activities of finite entities are, in fact, twofold; 
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thay arc at once acts of the finite entity and acts 
ol the absolute being which is their ground. 
In this last contention, it is true, he cuts rather 
than unties the Gordian knot; the conclusion is 
one which human thought throughout the ages 
has been striving to reach, but has never suc¬ 
ceeded in rendering logically tenable. 

I wo other books of extensive scope followed— 
the “Philosophy of Conduct” in 1902 and the 
"Philosophy of Religion” (two volumes) in 1905. 
'I he latter is an exhaustive treatment of the 
subject lrom both the historical and the specula¬ 
tive points of view, and has scarcely received the 
consideration that is its due. Prof. Ladd's literary 
activity was maintained to the end. In the last 
few years there emanated from his ptn a series of 
popular manuals bearing the titles " What can 1 
know?”, “What ought I to do?”, "What should 
I believe?”, “What may 1 hope?”, and “The 
Secret of Personality,” all of them thoughtful and 
replete with the wisdom of experience. 

G. Dawes Hicks. 


lilt death is announced, in Science of 
August 12, of Mr. Lotus Aiiieki Pise her, 
physicist and chief of the Div ision ot Weights and 
Measures ol the Cnited States Bureau of Stand¬ 
ards. Mr. Fischer died on July 25 last at the 
early age of lilts -sox on years, only a few weeks 
after his distinguished colleague, Dr. K. B. Rosa. 
Marly in hie he joined 1 lie old Weights and 
Measures Olhce ol the IMS. Coast and Gcodelic 
Survey, and during his eleven years’ service with 
the survey he carried out numerous tests for the 
standardisation of weights and measures, par- 
tiiularlv of the length standards. This work led 
to the formation in 1901 of the National Bureau 
ol Standards, in which Mr. lusrhcr took an im¬ 
portant part, lie was immediately appointed chief 
of the Division of Weights and Measures, and 
continued to hold the post until his death. During 
this time he conducted numerous investigations ol 
scientific and technical value, which covered such 
subjects as the standardisation of chemical glass¬ 
ware, screw-threads and gauges, the thermal pro¬ 
perties of various metals and alloys, the densities 
of water-alcohol solutions, the testing of watches 
and clinical thermometers, model laws for State 
weights and measures services, etc. 

In 1905 Mr. Fischer organised the annual Con¬ 
ference of Weights and Measures of the United 
States, and afterwards acted as secretary to the 
organisation, which consists of national, State, 
and other officials interested in the promotion of 
uniform legislation regarding weights and 
measures. Mr. Fischer was regarded as the lead¬ 
ing spirit of t!)c last derade in America in all 
matters concerning weight*, and measures, yet in 
spite of the immense amount of administrative and 
technical work he accomplished, lie also contrived 
to find time to carfv out researches which have 
earned for him a reputation as one of America’s 
leading metrologists. 
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Fkiends of the late Sir Norman I.ockyer will be 
glad to know; that ioo/. has already been received 
ior the portrait medallion which is to he placed at 
the observatory on Salcombe Regis Hill, but a 
further sum of loob k still required to complete the 
memorial. It is hoped that the medallion will be 
unveiled in the autumn, and donors will be notified 
of the date. Contributions should be sent to the 
hon. secretary of the Observatory Corporation, (.'apt. 
\V. N. McCIean, i Onslow Gardens, London, S.W.7. 

A i’itKi.1 mi nary inerting in connection with the visit 
t>f the Hritisli Association for tHo Advancement of 
sconce to Hull in iq” has been convened bv the 
Lord Major of the cit\. 'There was a re pi esentativc i 
gathering and a strong committee was foimed. 'I he 
town clerk, Mr. II. A. Leatoyd, and the museums 
curator, Mr. T. Sheppard, were nominated as local 
Imnoinry sec*claries for tlie meeting, and the city 
treasurer, Mr. T. (L Milner, as hon. treasurer. 

In recent years an exhibition of botanical material j 
has been a feature* of the Section ot Botanv at meet- j 
mgs of the British Association. 'The recorder of the j 
Section asks us to say that contributors who have j 
material to exhibit during the forthcoming Kdmburgh 
meeting should communicate their requirements at 
once to the local secretary, Mr. \V. Wright Smith, 
the Botanic Hardens, Edinburgh. 

A rum tc meeting has been arranged by the 
National Union of Scientific Workers to take place* 
at 5.30 on Tuesday, September 1in the new build¬ 
ings of the Medical School, Edinburgh University, 
for the* delivery of an address bv Prol. II. Levy on 
“The Function of the Man of Science in Organised 
Research.” The address w il> be followed by a dis¬ 
cussion to be opened bv Prof. II. H. Turner. Tin 
meeting will be presided over by Sir Richard Oregon 

A miming of the Royal Meteorological Society will 
he held in the Natural Philosophy Department of 
Edinburgh University on Wednesday, September 7, 
at 2.30, when the following papers will he* read* 
“The Functions of a Scientific Society, with Special 
Reference to Meteorology,” R. H. Hooker; “Meteoro¬ 
logy in Medicine*,” I)r. A. Macdonald; “Some Notes 
e»n Meteomlogy in War-lime, M C. J. P. Cave*, “'The 
Diurnal Variation of Pressure at Kskdalemtnr, i<» 11 - 
20,” Dr. A. Crichton Mitchell; and “ Jin* Natural 
Tendency towards Symmetry of Motion and its Ap¬ 
plication as a Principle in Mcteorole>gy,” Dr. S. 
Fujiwhara. 

The annual general meeting of the Institution of 
Mining Engineers will be held at Stoke-on-Trent on 
Wednesday, September 14, when the following papers 
will be read or taken as read:—“The Adsorption or 
Solubility of Methane and other Gases in Coal, Char¬ 
coal, and other Substances,” by J. J. Graham; 
“Suggestions for the Standardisation of Geological 
Sections.of Strata proved in -Boreholes, Shafts, etc.,” 
by H. Roscoe; and “Coal-mining by Steam Shovel 
in "Alberta, Canada,” by G. Sheppard. The follow'- 
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| paf*ers, which have alrcailv appeared in the 

Transactions, will he ojkmi 1 01 discussion:—“Thiid 
Report of the Committee on ‘ The Control of Atmo¬ 
spheric Conditions in Hot and Deep Mines Oh- 
I scrvntions of Temperature and Moist me in Deep 
J Coal-mines,” by J. P. Rees; and “ Chai acteristics of 
! Outbursts of Gas in Mines,” |>y Pi of. II. lh iggs. 

! Sir C. 11 . Bkdkokd has been appointed honorary 
I adviser to the Sectelarv ot State lot the Colonies on 
j questions relating to power and indushi.il aleohol in 
the Colonies and Proteetoi ates. • 

Mr. B. A. Ki rn, head of the Soil Pin vies Depait- 
ment, Rothnmsted Kxpeiimrnt.il Station, has been 
awarded a tr.ivUling lellowslup bv the Ministry of 
Agriculluie. He lias lelt for America to inspeit 
general agricultui.il conditions in that country, with 
special reference to ptoblems on soil cultivation. 

Mi- ssrs. S. A. Dooms and T. A. Davits, of 11 M. 
DtKkvaiil, Poitsmouth, have respectively been 
awarded the st liolai slup for hjji of the Institution of 
Naval An lutet ts and the 1 Lai 1 of Durham pi i/e oi the 
same institution. 

Fk\\<k is alieadv pieparing to celebiate on 
Novembei v, the ceutenaiv of the Firth o? 

Pasteur. England ptobablv, in Iter old insular wav 
and hei usual imlillei enee toward men of genius not 
her own, will let the sncied dav pass without ninth 
notice. But Pastein \ work lives and moves and 
has its being in every country of the world. If every 
Englishman and Englishwoman who has cause to be 
grateful to him and his followers would subscribe 
sixpence, we should obtain enough money f01 n life- 
si/r golden image of him, and more than enough 
It is one of our national disgtaces that there is no 
memorial to him in London. Why should we not 
next year wipe that disgrace of] our national slate-' 
Poor London, weighted with >0 many dull and gtimv 
statues of lesser men whose lift* and work are not to 
he named in the same breath with his ! 'There is .1 
good bust of him at the Pasteur Institute : so let us 
have a r< plic a of it, and let it stand between Miss 
Nightingale and Lord Herbert, in front of the Guards’ 
Memorial. These three monuments hear witness to 
the days when our sick arid wounded in war- and in 
l**ace likewise died like Hies for lack of protective 
treatments against disease and of antiseptic and 
aseptic surgery and nursing. Pasteur shall hear 
witness to our 1 ademption out of our ignorance. 

Tin-. Ministry of Agriculture and Fisheries and the 
Royal llorticultiii.il Society have arranged to hold 
an International Potato Conference in London on 
November 16-18 next. During the conference, which 
will take place at the hall of the Royal Horticultuial 
Society, Vincent Square, the National Potato Society 
will hold its annual show, at which it is expected 
that most British varieties of potatoes will be ex¬ 
hibited. An exhibit dealing w r ith the scientific aspect 
of potato problems is also being arranged, and it is 
hoped that workers engaged on potato problems in 
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all (Mils .of l!i* vvoi Id will co-operate. The pro-* 
((.tilings will open with Mi A. Daniel 11 all j> presi¬ 
dential addn ss on the morning of November 16. 
f’ajjci', on the bietding and selection of potatoes in 
Dm at lit it.tin and the United States, and on wart disease, 
potato blight, and other disease-, which are botanically 
and * eonoimcally important, will be read, and time 
ha-> been allowed for their discussion. Invitations 
to attend the confen no have been extended to the 
I tomimons and Colonies and to foreign countries, 
and it is hoped that the meeting will be thoroughly 
representative fr*>m both the scientific and the com¬ 
mercial aspects. Arrangements for the meeting are 
in the hands of a tommilt^ representative of the 
Koyal Horticultural Society, the Agricultural Depart¬ 
ments of England, Scotland, and Ireland, the National 
Institute of Agriuiltuial Botany, and the National 
Potato Society. 'I he chairman of the committee is 
Lord Lambourne, and the joint secretaries are Mr. 
W. K. Dykes, of the Royal Horticultural Society, and 
Mr. II. V. laylor, ol the Ministry of Agriculture. 

Ini-okmaiiON is to hand in a circular from the 
Brazilian Department of Agriculture that henceforth 
the meteorological and astronomical Government 
set vices united under the name “ Directoria de 
Meteorologia e Astionomia ” are to be separated, and 
\^H 1 be known as the “ Diiectoria'de Meteorologia” 
and " ()f)scrvalorio National” respectively. The new 
Directoria de Meteorologia, of which Senhor Sampaio 
Terra/ has been made diiector, will, no doubt, lead 
to a desirable unification of official meteorology in a 
vast country like Brazil, and it is to be expected that 
(he co-ordination of effort which should ensue will 
provide material for the study of a climate which is 
more or less unknown except in general outline. 
The publication before the end of the present year of 
climatological data of Brazil for the last nine years 
is anticipated, and among the activities promised 
under the new directorate are forecast, aviation, 
coastal navigation, agricultural, and rain and flood 
scivices. It is pointed out that Rio Grande do Sul, 
Minas Geracs, and San Paulo will continue their 
State services, but under the supervision of the Direc- 
toria, and that the Reclamation Service of semi-arid 
north-eastern Brazil will retain its rainfall organisa¬ 
tion. Information cm Brazilian climatology will he 
gladly given in answer to inquiries, and the Direc¬ 
torate* hopes to exchange publications with foreign 
institutions. 1 he official address is- Directoria de 
Meteorologia, Morro do Castello. Rio de Janeiro, 
Brazil. 

An interim report relating to alleged dangerous 
lights in kinemn studios has been issued bv the Depart¬ 
mental Committee on the Causes and Prevention of 
Blindness, acting on behalf ot the Ministry of Health. 
Cases of inflammation of the eyes have been reported 
bv Sir Anderson Critchctt and others, but fortunately 
these injuries have been of a transient nature, and no 
instances of permanent serious injury arc recorded. 
Wording to the evidence of experts, the trouble is 
due mainly to the use of very powerful arcs of the 
searchlight pattern in an unshaded condition. Such 
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lam (A are considered liable to cause injury owing to 
the unimpeded access of ultra-violet^rays, and it is also 
possible that artists looking direct-at the lights, even 
if properly screened, may suffer opting to the intense 
visible light. Moreover, irritating vapours may be 
given oil by some forms of carbons and occasion 
trouble at close quarters. ThejCommlttce, however, 
considers that the possibilities of injury would be 
slight if all lamps were properly screened, and the 
evidence of photographic and other experts supports 
the view that these methods of diffusion are also pre¬ 
ferable from the technical point of view. An assur¬ 
ance has been given by the Incorporated Association 
of Kinematograph Manufacturers that in future no 
open arc lights without glass filters will be used in 
their studios. Now that the source of the trouble v is 
recognised, no further action is considered necessary 
for the present. The Committee, however, remarks 
that the industry is in a state of development, find 
that further research is desirable. It accordingly 
welcomes the information that the 1 Humiliating En¬ 
gineering Society is forming a joint committee to 
study these problems in detail. 

A co.Mi’l.FTr list of awards and grants from the 
Rumford Fund for Research in Light and Heat forms 
No. to of vol. 56 of the Proceedings of the American 
Academy of Arts and Sciences (July, 1021). In pre¬ 
vious publications in 1905 and 1912 dealing with the 
Rumford Fund, outlines of the history of the funds 
of that name of both the American Academy and the 
Royal Society were given, together with lists to date 
of the avvatds. In the present publication the awards 
of the American Academy only, from the date of its 
foundation to the end of 1920, are given in chrono¬ 
logical order. The first award of the Rumford 
Premium w'as made in 1839 to ‘‘Robert Hare, of 
Philadelphia, for his invention of the compound or 
oxyhydrogen blowpipe,” and the last recorded, that of 
1920, to “ Irving Langmuir, of Schenectady, for his 
researches on thermionic, and allied phenomena.” The 
grants for research from the Rumford Fund extend 
from 1832 to 1920, and the names of mnnv illustrious 
men of science appear in the list. The pamphlet con¬ 
cludes with an alphabetical list of recipients of the 
grant. 

In bis Croonian lecture on "Release of Function 
in the Nervous System ” (deliveied at the Royal 
Society on May 5, and now published in the society's 
Proceedings) Dr. Ilenrv Head has given an illu¬ 
minating summary of his great work in neurology. 
Dr. Head is the successor of llughlings Jackson, and 
the fundamental principle on which his investigations 
are based is the rule laid down by Jackson more than 
fifty years ago that ‘‘destructive lesions never cause 
positive effects, but induce a negative condition which 
permits positive symptoms to appear.” In other 
words, in his interpretations of the clinical significance 
of the symptoms of injuries involving the central 
nervous system he*ha* avoided the fashionable and 
•misleading device of accepting all active manifesta¬ 
tions of disease as the effects of irritation. “ Removal 
of a dominant neural mechanism permits the, activity 
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of lower centres to appear. These unfettered mani¬ 
festations are not fortuitous pathological states, but. 
represent that part‘of a complex reaction which still 
remains active.” Jr is impossible within the scope 
of a note such as this to give any adequate idea of a 
lecture that is itself the highly condensed summary 
of thirty years’ 'research into problems of great in- 
heicnt complexity wffich have become obscured by 
erroneous methods of interpretation. Dr. Head’s 
woik is a brilliant example of the successful applicn- j 
tion of the true scientific method in clinical medicine, j 
and is complementary to Prof. Sherrington's inves- ( 
ligation of the same sovt of problems by the experi- ! 
mental method. Much as their i ('searches are mis¬ 
understood and however inadequate the appreciation 
of their worth may be at the present time, there can 
be no doubt that in the future lie,id’s and Sherrington’s 
work will be known as the outstanding aehie\enioni 
of British science in neurology and the borderland 
between neurology and psychology. Dr. Head’s con¬ 
tribution to tliis gioat advance m knowledge is well 
set forth in his Croonian lecture. 

Dr. J. Rik hik contributes to the Scottish Naturalist 
(May-Junc, 1921) an inh resting analysis of the status 
of tlie walrus as a member of the British fauna. He 
supposes that when tile polar ice sheet extended imu li 
further south, and during its retreat in the late Ice 
age, the walrus was a regular inhabitant of British 
seas, and the evidence, though scanty, goes to show 
that even down to the sixteenth century it was regu¬ 
larly hunted by the islanders of Scotland for com¬ 
mercial purposes. In an analysis of the twenty-four 
iccords since 1S00 Dr. Ritchie concludes that a change 
in its status has occurred, and that it is now' only 
a straggler which chance conditions bring occasionally 
to our shores. Summer is predominantly the season 
for its visits, and its appearance in British waters is 
associated with the breaking-up of the winter ice of 
the Arctic and its gradual drift to sea under the 
influence of ocean currents and winds. The majority 
appear to have travelled from a westerly source towards 
Iceland, brought thete by unusual developments of 
the Greenlund-loeland-Faroe ocemic circulation. A 
marked decrease in the numbers observed in Bntish 
waters occurred after 1870, which Dr. Ritchie attri¬ 
butes to the activities of seal-hunters about that period 
in clearing tlie more southerly breeding-grounds off 
Greenland of their stocks. • 

In an interesting aitiele on “Snakes that Inflate ” 
in Natural History (vol. 21, No. 2), Mr. G. K. Noble 
discusses the significance of an aggressive warning 
attitude assumed by certain snakes when disturbed. 

In Spilotes pullatu s incxicatius, a harmless snake, 
he found that the animal, when uneasy or in a highly 
nervous state, inflated its neck and vibrated its tail, 
recalling the warning attitudes of cobras on one hand 
and of rattlesnakes on the other. 'I he mechanism 
by which the snake is able to inflate itself is simple. 
The dorsal membrane of the trachea is an enormously 
expanded sheet capable of great distension, and the 
snake simply fills its lungs with air, closes the glottis, 
and, by ( means of its powerful ’body muscles, forces 
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the air into the trtfehea, which then becomes dis¬ 
tended. Mr. Noble finds this habit developed in many 
species T>f snakes, generally harmless, belonging to 
quite separate families, and the mechanism is in all 
cases the same. He regards the character as having 
arisen independently in a number of unrelated groups 
of snakes, and as an impressive example of parallelism 
in adaptation. Similar evidemc is noted about the 
habit of \hunting the tail when disturbed. While 
admitting that both phenomena mav he called warn¬ 
ing attitudes, he suggests that both actions may he 
simplv manifestations of an uneomfoitable nervous 
state produced hv the presence ol some disturbing 
factor, in the environment. 

A rain map of Australia 1 or the year 1920 has been 
issued hv Mi. II. \. Hunt, Gommonwculth Meteoro¬ 
logist. 1 h<* distribution ot rainfall in dilhient parts 
of Australia is shown graphically for the year, and on 
the level se side (lure is a rainfall map tor each of the 
twelve months, for comparison a small map of Aus¬ 
tralia is give n for each vear from 1908 to t<)2o, which 
shows the percentage of the aiea with the rainfall 
above the average. In 1918 only 23 per cent., and 
in Tqto onlv n -pci cent., of the area received more 
than avciage rainfall; in 1920, however, on 54 per 
cent oi the area rainfall was above the average. 
The single sheet is admirably arranged, and the large 
amount of data in no way overcrowded. 1 % afford* 
.1 specimen foi any rainfall organisation, and a 
similar sheet would be* gieatly appreciated by those 
interested in rainfall distribution in any country. A 
summary table and notes on the 1920 map are given. 
It is stated that the year will he memorable on 
account of the complete change from unpromising 
weather conditions during tHe eatly months to wide¬ 
spread rains in the latter half. The long drought 
which had prevailed ovet central and eastern Aus¬ 
tralia since the carlv part of iqi8 was completely 
broken up. The splendid tains during the greater 
part of the agricultural season, April to October, an* 
said to have resulted in one of the best harvests on 
record all through the vv hi at-belt. Brief summaries 
of the rainfall disti ibution in 1920 are given for each 
State. At many stations in South Australia 1920 
was the wettest year on recoul. 

Mu. E. T. Oi’AYt !• (IVoc. R. Soe. Victoria, new 
ser., vol. 33, pp. it 5-32, 1921) has issued an 

optimistic estimate of the beneficial effects on the 
climate and rainfall of Victoria and of the southern 
chstiicts of New South Wales that may be expected 
from irrigation. He illustrates the fact that the lee¬ 
ward shotes of wide arms of the sea have usually 
a higher min fall than the windward shores by refer¬ 
ence to the records from Spencer Gulf and Pori 
Phillip. He considers that the extension of irrigation 
in the Murray valley may have the same effect a? 
if the irrigated region were covered by an arm ol 
the sea. He claims that higher evaporation will 
increase not only the local rainfall, but alsc 
that on the mountains in which the Murray 
River and its tributaries take their rise, sc 
that the rivers will be magnified/ and the benefits 
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fi> the climate and the country will be so greqt j 
and varied that “it would be hard to put any j 
limits ” on them. The evidence for these esti- | 
mates is not convincing. That the influence of irri¬ 
gation must he to increase the precipitation to some 1 
extent is not likely to he; questioned ; but the extent of ! 
the' intlucnce is uncertain. Mr. Quaylc claims that j 
nrigatmn has increased the rainfall during the past 
n-ti \ears. This period is, however, too short to give ' 
any trustworthy evidence of a permanent change, as 
ate also the statistics quoted fnan 18S3. Similar pre- 
dn turns have been made from other areas where c\- 
tended irrigation happened to coincide with the wetter 
pair of a climatic cycle The absence of any increase '• 
of rainfall beside the iirigatcd areas of Egypt sug¬ 
gests caution in reliance on re<oids for so short a 
period as are available in V’h loria,‘especially as it is , 
in a situation where inegul.u long-period variations 
in weathei aie so likely to occur. 

Missus. Lom.mans and Co. at0 to publish in the ; 
autumn vols. 1 and 2 ot “A Comprehensive Treatise ; 
on Inorganic and Theoretical Chemistry,” by Dr. I 
|. \V. Mellor, which woik will consist of six volumes j 
in all. Vol. f will to a large* extint be historical and 1 
introductory, and give a genera/ survey of chemical I 
tcsearih and discovery from the earliest times to the 


present day. This volume will also deal in detail 
with hydrogen and oxygen in their many forms and 
compounds. Vol. 2 will cover the whole range of the 
following elements and a systematic range of related 
compounds :—Fluorine, chlorine, bromine, iodine, 
lithium, sodium, potassium, rubidium, and caesium. 
The same publishers also promise a new edition— the 
fourth—of Dr. E. J. Russell’? “Soil Conditions and 
Plant Growth.” 

Mkssrs. W. Hei-tfr and Sons, Lid., Cambridge, 
have in the press “ Notes and Examples in the 
'I heory of Heat Engines,” by J. Case. The book is 
intended as a companion to lectures to enable the 
student to see at a glance the essential points of the 
subject and to help him with his revision for examina¬ 
tions. The engineer who has to deal with the •ele¬ 
mentary thermodv namics of steam and other heat 
engines should find the work of value, as all the 
important formula 4 he may require are printed in 
heavy type and easily found. 

A usF.rm. catalogue (No. 8<>, August) of nearly two 
thousand second-hand books dealing with entomology, 
ornithology, general /oology, and botany has just 
been issued by Messrs. Dnlau and Co., Ltd., 34 Mar¬ 
garet Street, XV.i. It is obtainable upon application. 


Our Astronomical Column. 


Larc.i* Mkii-oks. Mr. \Y. F. Denning wiitos :—“A 
considerable number of unusually brilliant meleots 
weie observed at about the period of the recent lVrscid 
display. On August 11 at oh. 28m. G.M.T. a veiy tine 
object was recorded at Bristol and at various places in 
South Wales. Near the end ot its Might it illuminated 
lh<* firmament so strongly that people* at first mistook 
it for a flash of lightning. 'I 1 h meteor fell from 
a height of from 75 to 51 miles, and its path was 
over the region from Swansea to Barnstaple Bay. 
It was ditec led from the usual radiant point in 
l’ecrscus. 

“Another meteoric fireball appeared at toh. 42m. 
G.M.T. on the same night. It passed over Berkshire 
at a height descending from 78 to 45 miles at a 
velocity of about 30 miles per second. This was also 
a lYrseid, and it was observed from Bristol and VVim- 
borne, Dorset. 

“Another fireball was seen on August 15 at c>h. 46m. 
G.M.T. As viewed from Nuneaton, Warwickshire, 
hv the Rev l\<> Larr-Grcgg, it uossod a Lisa* Majoris 
in a direction from Sri pens and Scorpio. Only one 
observation has come to hand of tin* latter object, 
and a duplicate record of lire path would supply the 
necpssan data for computation o! tire fireball’s real 
course in tire air.” 

Ancmi nt Kcui’M-s. Di . L K. Fotheringham was 
the llallev lecturer this vonr, and chose ancient 
eclipses as his subject, lie* noted the appropriate¬ 
ness of the choice, since Dr. llallev had been the first 
to announce the secular acceleration of the moon’s 
motion from his study of the old eclipses. 

Dr. Fotheringham expresses surprise that Dr. E. W. 
Brown in his new tables of the moon adopts the value 
6* per century which arises from the change in the 
eccentricity of the earth’s orbit; the ancient eclipses, 
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as discusse d by !)rs. Fothei ingham and Cowell (mis¬ 
printed “ Cnvoll ” cm p. 25 ot the lecture), make it 
tolerahlv certain that the actual value? is 4" or 5" 

■ greater, and that the sun has abo an acceleration of 
at least 1 5", presumably atising from a retardation 
ot the earth’s rotation. 

One* of the most definite jecords of eclipses is that 
: of Thuc\dules (August 3, 431 a < ), it has hitherto 
1 been inferred that, since “some stars became visible,” 
Athens must have been close* to the central line, but 
Dr. Fotheringham shows that a magnitude of jojj 
digits suffices. In the eclipse of last April Venus, 
MereuiC.ipclla, Vega, Arcturus, and Aklebaran 
were seen at places in the British Isles where the 
magnitude did not exceed to 6. 

In addition to their application to astionomv, the 
lecture shows the great value* of several of these 
eclipses from the chronological point of view; in fact, 
their combination with Ptolemy’s and the Assyrian 
pponvin canons determines dates hack to the* tenth 
century B.r. 

C.u.fndar Dad s in Mf/iforoi ogv. M. Jean Mas- 
; cart contributes a paper to ('omfiles rrtulu of July 11 
in which he points out the desirability of dating 
! meteorological phenomena hv the sun’s* longitude in 
! place of the calendar date*. Owing to the odd frac- 
i lion of n dav that occurs in the length of the tropical 
j year, the same calendar date corresjmnds with dif- 
j ferent solar longitudes. There is, of course, no ques- 
| tion that M. Mascart’s contention is sound in theory; 

I but since it is almost inevitable that the observations 
| should be taken at fixed hours of the solar day, it 
j would involve considerably more labour to re-arrange 
; them in accordance with the sun’s*longitude, and it is 
j very doubtful whether‘there would be any .adequate 
! compensation for such extra work. 
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Agricultural Research at Rothamsted. 


T HE Lawes Agricultural Trust has recently issued 
a useful index to the activities of the Director ] 
>{ Rothamsted anil his colleagues. The index is de- 
icribed as a "Report ” for lyiS-jo; but within its j 
<0 octavo pages it wo u^l be impossible to report ade- i 
juaiely on the work now in progress. The pamphlet i 
>tatcs the aims of Rothamsted, indicates the methods 
ldopted in its scientific work, and mentions the j 
sources to which those interested in the investigations ' 
■nav go for fuller information. 

The aims of Rothamsted have not changed, but in ! 
recent years the soil and fertiliser problems inves- j 
ligated by Lawes and Gilbert have been studied in j 
new aspects; the Rothamsted team now numbers ; 
neaglv forty scientific workers, and includes chemists, i 
physicists, biologists, pathologists, and statisticians, j 
Whereas formerly the chief work might best have | 
jeen described as the study of the soil, stress is now 
laid rather on crop production. No possible means of 
throwing light on the reasons for high or low yield 
is neglected. The physical condition of the soil; the 
factors which influence the supply of water to the ! 
plant or determine the mechanical effort required 
in tillage; the character of the soil population 
and the possibility of control; the gains and losses 
of fertilising substances; the precise quantities j 
of fertilisers which different crops require; the i 
effects on production of competition within the soil j 
and between the individual plants of a crop, or be¬ 
tween cultivated plants and weeds; the effects of over¬ 
crowding on the aerial development of crops; the ! 
extent to which attacks of insects and fungi reduce i 
the yield; the influence of tin* year’s weather and | 
the cumulative effect of several favourable or un- j 
favourable seasons -all these questions and many I 
ancillary subjects are now engaging attention. 

With so many subjects under investigation, the ! 
methods of work required of the Rothamsted staff j 
offer many contrasts. No contrast is sharper than j 
that which the element of time introduces. A “time ” j 
distinction may not have much importance for those j 
interested onlv in the results of scientific work; but 
m dealing with such problems as those which j 
Rothamsted tackles, it raises considerations of very ! 
practical moment to the Director and bis staff. The J 
study of the organisms present in soils has recently 1 


engaged much attention. Changes in the soil popula¬ 
tion were so rapid that little light was thrown on 
their development by the examination of an occasional 
sample. For a year, therefore, on every day, counts 
were made of certain sjx'cies, and now that the 
year’s results have come in it is found that even more 
frequent sampling and counting will ho necessary. In 
a building adjoining the laboratory, in which a team 
of workers h.is been handling samples and studying 
the ceaseless changes in these Rothamsted soils for 
3<*5 days in succession, without even Christmas Day 
for holidav, there are other samples, faithfully col¬ 
lected sand stored bv Lqwos and Gilbert year after 
year for more than half a century, which are now 
awaiting the time when some chemist will turn to 
them for aid in unravelling the story of the changes 
in land in w hich wheat has been growing continuously 
since the autumn of 1843 ! 

The fate of these old soil samples suggests that 
problems are not' lacking at Rothamsted. There has 
been a largo increase in the staff in recent years; but 
with agricultural science—as with its raw material, 
the soil- intensive cultivation increases output. The 
results, in a sense, are embarrassing. No sooner is 
a laboratory ready than its accommodation is ex¬ 
hausted, and the Trustees and Director must find more 
space or see the problems of their staff condemned 
to involuntary “pupation.” It is understood that the 
entomological staff •lias, for some time, been await-, 
ing a new laboratory, and that its construction must 
be put in hand without delay it a “resting stage ” is 
to be avoided. 

Not the least satisfactory feature of the work at 
Rothamsted is the care and trouble taken by the 
staff to explain the bearing of its studies. This 
readiness must have been remarked bv many recent 
visitors, and it is reflected in the admirably clear 
abstracts which the report contains of the more im¬ 
portant of the sixtv-one papers published within the 
past two vears. The abstracts are arianged in two 
groups—scientific and technical. A subject is nor 
necessarily dealt with in each series; frequently pub¬ 
lication in one or other form suffices. Rut nearly all 
the material embodied in the scientific papers is 
ultimately used in papers suitable for farmers’ 
journals. 


Scientific Research 

I 3 y J. W. 

# THE two papers referred to below, written by the 
Chief Physicist of the Bureau of Standards, 
whose recent death is widely deplored, though dealing 
only with the question of scientific research as it 
affects the United States of America, will well repay 
the careful study, not only of British scientific 
workers, but also of all Biitish citizens who wish to 
form a just estimate of the part that scientific research 
should play in the national economy. In the first of 
the papers Prof. Rosa set himself to answer the 
inquiry: “Whether scientific research as carried on 
by the Federal Government is a luxury or a necessity; 
whether it is something to be enjoyed when taxtjs are 

1 (1) “The Economic Importance of the Scientific Work of the Govern¬ 
ment " A lecture given before the Washington Academy of Sciences on 
May 20, 192*. Reprinted from the Journal of the Washington Academy of 
Sciences, roJ. to, No. 12. By Eduard B. Kona. 

(2^ " Scientific and Engineering Work of the Government." Reprinted 
from the February, 1921, issue of Mechannat EngintertH#. By Edwaid B. 
Rosa. 
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in the United States . 1 

Wiiajamson. 

j light, and curtailed when taxes are heavy; or whether 
j it is creative and wealth-producing, and therefore to 
be increased and developed when expenses are ab¬ 
normally large and a heavy debt must be liquidated?” 

! In an interesting and informative examination of the 
| national Budget he shows that the appropriations for 
1 obligations arising from recent and previous wars 
and for the War and Navy Departments amount to 
• 928 per cent, of the total, public works to 3 per cent., 
primary Governmental functions to 32 per cent., and 
research, education, and developmental work to r per 
cent. 

Prof. Rosa pregnantly observes: “One is led to 
wonder whether the total burden of taxation would 
not be lighter if the expenditure for scientific and 
j developmental work were increased; if, for example, 

I it were one dollar per year per capita instead of fifty 
J cents.” He answers the question by a detailed 
I account of how the fifty cents per capita is expended 
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;ind wh.if'is a< complished thereby. We have not space 
to dwell on his icvuvv of tlie work of the 1 various 
(loverrmient Departments included in the classification 
of “rest an h A education! and developmental work.* 1 
It embraces the activities of the Agricultural Depart¬ 
ment, the Geological Survey and the Bureau of Mines, 
the Bun.mx of Standards and of Foreign and Domes¬ 
tic ('umim ret, the Const Survrv and the Bureau of 
Fisheries, the Bureau of Labour Statistics, the Woman 
in Industry Service and the Children’s Bureau, educa¬ 
tional Work, the Public Health Service, and co-opera¬ 
tion by the Government m Industrial Research and 
Standardisation. We ma\ note, however, that nearly 
two-thirds of all the evpcndituies made under this 
group of services are for the uoik <>l the \giicultural 
Department. 

To the* scientific research designed to develop the 
industries of the country 1’iot Rosa refers in more 
detail. He has no diffii ultv in showing I lie necessity 
and the value 1 of an increased expenditure, wisely 
applied, in this held. In the course of a summary of 
hts argument he well savs • “It is stupid and blind 
to think that because taxes are heavy we cannot alfotd 
to do things intelligently. If a farmer’s barn burns 
down, he would not sell half his supply of seed and 
fertiliser to buy lumber, and then plant only half a 
crop. He would, if necessary, borrow money to buy 
more seed and plant a larger nop than usual in order 
to increase his income and pay for the new barn more 
easily. Intelligent research by the Government, in 
co-operation with the industries, is like scad and fer- 
iiliser tc a farmer. It stimulates production and in¬ 
creases wealth, and pays for itself many-fold. It is 
as productive and profitable in peace as in war.” 

If we put aside the temptation to ask whv the barn 
was not insured against fue, the 1 illustration is apt 
enough for a wot Id painfully recovering from the 
ravages of war. But America is not the only countiv 


j, where the superficial economists, appalled by the 
j weight of taxation, begin to economise by cutting 
| down expenditure in the productive services of ‘‘re¬ 
search, education, and developmental work.” It is 
a pity that Prof. Rosa’s paper will not be read by the 
“anti-waste ” apostles. It is easy to gain a reputa¬ 
tion for economy by shouting loudly “We cannot 
1 afford if,” and difficult to realfcc that there are some 
things we cannot afford not to affoid. 

In his second paper Prof. Roxa usefully supple- 
! ments his general argument in the first paper 
by a careful inquiry into the actual expenses of 
the various dc partinents of bureaux of the Govern- 
1 ment. He begins bv admitting that there is in the 
; mind of the general public a feeling that the scientific 
j work of the Government is not carried on so success- 
i fully ot so efficiently as it should be, and that it prob¬ 
ably costs too much. In order to get an accurate 
; knowledge of Government expenditures and to ascer¬ 
tain how they have increased in recent years, the 
, receipts and expenditures of all departments for the 
last ten years were analysed. The analysis given by 
Prof. Rosa is full of interest, and is illustrated by 
several ingenious diagrams. We have not space to 
review this analysis, but we muv note one conclusion : 
“The per capita cost of the civil side of the Federal 
I Government in 1920 was only a little moie than half 
! of what it was in 1910 if measured in commodities or 
i in monev of equal pm chasing power. During this 
1 ten-vear period the wealth of the country had greatly 
1 expanded, the war had come and gone, the problems 
! of Government had enormously increased, and vet the 
! per capita, cost of these civil activities measured in 
! commodities had fallen to a little more than one-half. 

In face of these facts people are saying that the 
! Government is extravagant, inefficient, and over- 
I developed.” That sort of criticism is not peculiar to 
1 the people of America. 


Cotton Research in Egypt. 


T il FRF. has been for many years a great deal of 
talk about research work on cotton. The 
Empire Cotton Growing Committee put research in 
the forefront of its programme, and it was originally 
suggested that a research institute shouVI be estab¬ 
lished in Egypt About the tame time the British 
Cotton Industry Research Association was estab¬ 
lished in Manchester, but so far it has not done any¬ 
thing in tlie wa\ of cotton-growing except to discuss 
methods of co-opei at ion with the Empire Cotton 
Growing Committer. The latter has, of couise, not 
been able to do much yet, owing to the time neces¬ 
sarily involved in its reconstruction into the new 
Empire Cotton Growing Coiporntion. 

In the meantime, the Egyptian Government took 
its own steps bv sotting up in May, imo. a Cotton 
Research Board, consisting of representatives of all 
tlie Departments of the 1 Government which are in¬ 
terested in cotton-growing. A very biief preliminary 
repot t was published bv the Research Board in 
March, 1920, and the first annual report embodying 
a review of the work done up to this date is now 
before us.‘ 

The report proper deals in about fifty pages with 
the experimental work which has been done on cotton 
during the year 1020. This work has covered a verv 
wide field, including botanical work on cotton and 
cotton-breeding (in which selection has apparently 

V First Annual Report (tqjolof the Cotton Research Roard, M’nmtiy of 
Acricultuie, I’gypr. (Clovernment Publications Office, Cairo.) 10 p‘astre» 
(o. ui ) 
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played a .very much larger part than hybridisation), 
the sc’ection and propagation of seed by the State 
domains, and a number of variety tests. Experi¬ 
ments on spacing and on the elfect of water on the crop 
j are described, as well as ihe work done in connection 

■ with insect pests, especially the pink hull-worm, and 
1 some mycological resemVh. Tin- programme of ex- 

■ perimcmal work for 1921 is also outlined. Much of 
the work is still unfinished,** and certain parts of it 
will be published 1 >v tin 1 Departments concerned in 
other forms as soon as results ate available. 

The Research Board has, however, very wisely not 
confined this report to* its own work, but has added 
about 75 pages of reports on special questions con¬ 
sidered bv the Board, many of these more of an 
economic than of a purely scientific character, and a 
number of useful summaries of various publications 
of the Ministry of Agriculture made within the last 

■ few years on subjects affecting cotton. There are 
also reviews of publications from other sources affect¬ 
ing cotton and some very useful appendices. This 

I supplementary matter deals with such questions of 
! direct economic importance as the development of 
Pillion cotton in Egypt and its threatened supersession 
of the superior variety known as Sake!. It also 
! cover# the development of Pima cotton in Arizona, 
U.S.A., which looked for a time as if it might prove 
| a serious rival to Egyptian. On the latter point, 
j however, Egypt has probably derived considerable 
! ^assurance from the very marked reduction of the 
I Pima crop this year owing to the fall in prices. • 
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Among the publications summarised are twtf of 
special importance by outside experts, who were 
Killed in by the'Egyptian Government to report on 
their cotton problems within the last few years, 
namely, Mr. pi. A. Ballou, a West Indian entomo¬ 
logist, and Mr. H. Martin Leake, a botanist in the 
service of the Indian Government. These indepen¬ 
dent reports have beejj of great value to those who 
are following the development of the cotton position 
in Egypt. The appendices contain some rather dis¬ 
concerting statistics of the crop, an account of cotton 
legislation in Egypt during nj.’o, and a very useful 
summary of botanical research on cotton earned out 
in Egypt up to 1918, along with a bibliography of 
the chief cotton pests of Egypt. 

There is always room for difference of opinion as 
to the scientific value of the results achieved by re¬ 
search work, and no one who knows the difficulties 
under which scientific workers in Egypt have laboured 
in the past would expect any very large results in 
the short time in which the Cotton Research Board 
has been in existence. These two years have, in fact, 
Seen largely spent in preliminary work, and indeed 
ihe new research laboratory at' Giza was scarcely 
inisbed when the report was written. But no one 
•ail question the value of such a compendium of a 
?reat deal of the work that lias been done in the 
last. The report will form a useful summary for 
hose interested in till the various lines of activity 
egarding Egyptian cotton. 


University and Educational Intelligence. 

The Merchant Venturers’ Technical College, which 
novides and maintains the faculty of engineering in 
he University of Bristol, has issued a prospectus for 
he academic year 1921—22. A prominent feature is 
he “sandwich” scheme, which engineering students 
ave the option of adopting. Bv this arrangement 
lie course of live years is divided into three periods 
f ten months each, which are spent at the Uni- 
eisity, and three periods of fourteen, two, and four- 
•en months respectively, spent in engineering works, 
lore than twenty well-known engineering firms in 
'mat Britain co-operate with the University for this 
t'rse, in many cases offering to receive students with 
'•lured, or even without, premium. The scheme 
rovides an opportunity for a thoroughly welt-balanced 
'lining for the profession. 

Tim. Edinburgh and East of Scotland College of 
Agt iculture lias issued a calendar for the year 1921-22, 

■ a which a full account ol the courses available at 
the college will be found, ihe classes are at ranged in 
• ‘-injunction with the science, faculty of Edinburgh 
l niversity, and two courses arc open to students : 
(u) for the degree in agriculture conferred by Edin¬ 
burgh University, and (ft) for the college diploma in 
agriculture. Part of the. course required for the 
University degree _ in forestry is also provided, and 
there are, in addition, a number of classes devoted to 
horticulture. A. novel /nature is the five weeks' 
course provided in January and February of each year 
for the benefit of farmers and others who cannot 
attend a full diploma course. The course extends 
over two years, the first being "devoted chiefly to 
soils, manures, and farm crops, and the second to 
teedtng-stuffs.and the management of livestock; in 
the coming winter Ihe second .part of the course will 
Own. Local farmers co-operate with the staff of 
the college in investigating new conditions or special 
problems arising out of their farming.operations, and 
a plumber of useful papers have already been pub¬ 
lished dealing with the results obtained. 
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, " Calendar of Scientific Pioneers. 

September 1, 1648. Marin Mersenne died.--A 

schoolfellow and friend of Descartes, Mersenne occu- 
pied various ecclesiastical appointments, translated 
Galileo’s “ Mechanics, ” experimented on sound, and 
was one of the. group of emimmt men whose meetings 
led to the founding of the Paris Academy of Sciences 
September 2, 1832. Fraru Xavier, Baron von Zach, 
died.- Retiring from the Austrian Army a.s a colonel, 
/ach became the first director of the obseivatorv at 
Seeberg, . Gotha. His Monatlirlic C orrcsftoi uictiz, 
founded in 1800, was the forerunner of Srhumarher’s 
Astronomisclic Niuliriclilen. 

September 2, 1836. William Henry died. Awarded 
the Copley medal in 1809 for his .contributions to 
chemical htcratuie, llem^ experimented on gases and 
enunciated the law connecting the pressure with the 
solubility of a gas. 

September 2, 1865. Sir William Rowan Hamilton 
died.— After a remarkable career as a student, during 
which he wrote mathematical papers of a high order, 
Hamilton in 1827, at the age of twenty-two, became 
Andrews professor of astronomy at Dublin. For mnnv 
years a correspondent of De Morgan, he was, like 
hmt of a speculative mind. He is best known for his 
iheorv of Systems of Rays,” his prediction of 
conical refraction, his "General Method of Dynamics,” 
and his discovery of quaternions. 

September 2, 1883. Cromwell Fleetwood Varley died. 
—-One of three brothers who were all concerned with 
the early telegraphs, Varley did valuable work in 
conncdion with the Atlantic cables. His J>rothcrJ> 
Samuel Varley, was a pioneer worker on the dynamo! 

September 4 1784 Cesar Francois Cassini de 

Thufy died.---Ihe third of the five members of the 
Cassini family^ who became members of the Paris 
Academy of Sciences, Cesar Cassini is best known for 
his trigonometrical survey of France. 

September 4, 1852. William Maogillivray died.— 
Macgillivray in 1841 became professor of natural his- 
torv at Aberdeen. His "History of Birds" was pub¬ 
lished in 1837-52. 1 

September 5,' 1902. Rudolf Virchow died.— Placed 
m the foremost rank of pathologists by the publication 
of his "Cellular Pathology” in 1856, Virchow for 
many years was director of (he Pathological Institute 
nt Berlin. In later life he rendered important ser¬ 
vices to ethnology, anthropology, and archaeology, and 
ns a public man be was instrumental in transforming 
Berlin from one of (be most unwholesome of cities to 
one of the most healthy. The centenary of his birth 
occurs on October 13, 192 r. 

September 5, 1906. Ludwig Boltzmann died.— A dis¬ 
tinguished worker in mathematical physics, Boltz¬ 
mann studied the work of Clausius and Maxwell, 
and became an authority on the kinetic theory of gases 
and on thermodynamics. He held chairs at Oral/ 
Munich, Leipzig, and Vienna. 

September 6, 1902. Sir Frederick Augustus Abel, 
Bart., died.— One of the first pupils of Hofmann at 
the Rova! College of Chemistry, Abel in 1854 became 
chemist to the War Office, a post lie held for thirtv- 
four years. lie made valuable researches on glm- 
cotton, with Dewar invented cordite, anti was an 
authority on petroleum and coal-mine explosions. He 
served as president of various institutions, ami in 1893 
was made a baronet. 

September 7, 1682. Joseph Liouville died. An en¬ 
gineer in the Fonts et Chnussdes, Liouville resigned 
his position, devoted himself to the study of mechanics 
and pure mathematics, and from 183b to 7874 edited 
tho_ Journal de Mathdmatiquc. To Liouville and 
RefcnauU Kelvin was much indebted as a student. 

E. C. S; 
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Societies and Academies. 


Pams. 

Academy of Sconces, August 16.—M. L£on Guignard 
in tin* < hair. L. Maquennc and E. I>emou*sy : The 
n-sf>ir.ihon of leaves in, a vacuum or in atmospheres 
poor in oxygen. Intracellular respiration and normal 
respir.it ion, which some authors have viewed as 
having a common origin, proceed in reality from 
different causes, and should be regarded as auto¬ 
nomous functions, as much by their internal working 
as, by their influence on (tie life of the plant —1\ 
Vulllemln • A new parasitic fungus in man, Gleno - 
s fnra i'awlavehst'< - C. Nordmanii : Remark on a 
recent communication. Further details of the methods 
of observation in het< rochrntne stellar photometry.— 
R. LcdouX'Lebard and A. Dauvlllier : The utilisation of 
constant electromotive forces in radio-diagnostics.— 
F. Aubel : The influence of temperature on the 
viscosity of normal liquids. The formula proposed is 

n log (h - /), 

where is the fluidity or reciprocal of the viscosity, 
B is the critical temperature of the liquid, and m 
and n are two constants. As a consequence of this, 
the increase of fluidity for a given rise of tempera¬ 
ture U inversely proportional to (O- t). The validity 
of the relation proposed is proved by comparing the 
fluidities calculated from the formula with the experi¬ 
mental data of Thorfjc and Rodger, Heydweiller, and 
Meyer and Mylius.—P. Woog : The dimensions of 
•‘he molecules of the fatty oils anti some phenomena 
of molecular solutions.— H. Gault and R. Welck ; The 
additive properties of the keto-enolic double linking.— 
E. Chatton : The reversion of scission in ciliated 
organisms.—E. Oryiileltt : The histological process of 
fattv osteoporosis of traumatic origin. —-VV. Koskowski 
and F. Malgre : The pnralvsing action of methylene- 
hluc on the parasympathetic nerve-endings. 

Capk Town. 

Roy >1 Society ol South Africa, ful\ 20. L)r. A. Ogg 
in the chair.- E. J. Hamlin : Some observed results 
of the eftect of sunlight on lead storage cells. A cell 
exposed to sunlight is jmt cent, less efficient than a 
similar cell shielded from the direct rays; the useful 
life of the cell is diminished by approximately 25 per 
cent. !>v the effect of the direct ravs of the sun.—E. J. 
Hamlin : The effect of evaporation on the efficiency 
of lead storage batteries. Bv using a “topping” of 
\ in. of paraflin the amp.-hour efficiency of a battery 
was increased bv 17 per cent. This is more eco¬ 
nomical than “topping” the battery with distilled 
water to counterbalance the effect of evaporation.— 
1 )r. J. [). F. Gilchrist: Note on the pectoral fin of 
tin' sole, Achirus eapetisis. The pectoral fin is repre¬ 
sented bv a small vertical fold of epidermis with rudi¬ 
mentary ravs, situated on the body below and con¬ 
cealed hv the ojx'rcular membrane. It functions as 
an accessory organ in respiration. Suggestions are 
made as to how it mnv have arisen and as to how 
the characters acquired have become hereditary. 


Books Received. 

Modern Motor Car Practice. Edited by W. H. 
Berry. (Oxford Technical Publications.) Pp. xii + 
jRs. (I.ontlon : Henry Frowde and Hodder and 
Stoughton.) 31 s. 6 d. net. 

Industrial and Power Alcohol : The Sources, Pro¬ 
duction, and Denaturing of Alcohol—fts Manifold 
Chemical and Physical Applications in Industries "and 
Manufactures, and its Use as a Fuel for Internal Com- 
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busfion Engines—Technical, Commercial, and Excise 
Aspects of the Problem. By Dr. R. C. Farmer 
fPitman’s Technical Primer Series.) Pp. x+ii«, 
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The British Association. 

A 

r I' , HlS fear’s meeting of Ihe British Assoria- 
.L fion in Edinbargh will make, we believe, 
the beginning ol a new epoch in the historv ol the 
Association. About a % ear ago it was poinUd out 
in the Times, as well as in our own columns, that 
conditions are now different frpm what thev were 
when' the Association was founded in i.S;i, atul 
.hat for such a body to develop it must adapt itself 
te the changed circumstances. The Council, in a 
spirit which should be characteristic of all scien¬ 
tific bodies, Was not sloffi, td recognise this need, 
and a meeting of representatives ol all sections 
was summoned early in this year to consider what 
changes might appropriately he introduced now or 
contemplated in the near fnture: As a result, 
several departures from custom have been made, 
and will be followed at the. Edinburgh meeting. 
The addresses of presidents of sections have 
hitherto been delivered usually on the day follow¬ 
ing the"ftaugural meeting, but this year they will 
be given at different times—those of Sections B, C, 
D, E, and I on Thursday; of Sections A, F, Q, 
J, an4>K on Friday; and of Sections L and M on . 
Mon<$ajt. ,This will give members of the Associa¬ 
tion 3TT'»opportunjty of listening to several ad¬ 
dresses if they wish. Some* of the addresses will 
also be used to open discussions, this again being* 
a.jfew departure. Joint discussions between two 
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or more sections are not a new feature, but parti¬ 
cular prominence is given to them in this year's 
programme, and it is hoped that they will become 
increasingly important in .future years. 

Such changes as these may be said to mark' the 
acceptance of the view that many members of the 
Association attend the annual meetings, not to 
listen to papers on their own subjects, hut to 
become acquainted with the chief devoloprtients 
in other subjects. The Association has no raison 
ilVfre.if it resolves itself into a Series of meetings 
of specialised sections having no canimunic.ition 
with each other.^lf that were its’ function, it, could 
he satislied by arranging for simultaneous annual 
meetings of the physical, chemical, geologit al, 
zoological, and other scientific societies at selected 
provincial centres. A far better purpose is served 
by regarding a meeting of the Association as an 
occasion lor widening interest in scientific w 01 k 
generally, not only among those actively engaged 
it, hut also’among- the general public. Oppor¬ 
tunity must, of course, he provided for Workers in 
particular fields to exchange views with one* 
another, but the main iifea should be to deal with 
lines ol advance in which large groups of members 
are interested, and these should be presented in 
such a wav us to be intelligible to a general scienti¬ 
fic assembly as they are, for example, at a Friday 
evening discourse at the Royal Institution. 

The number of sections is unimportant, * pro¬ 
vided only that separate rooms can be found lor 
them and that they represent actual gioups uf 
workers in specific fields. There might, il neces¬ 
sary, be twenty sections, in each of which a dozen 
or more active investigators sat around a table 
and discussed their own special problems, 
but in addition there should be, on each 
day ol the meeting, two or three joint confer¬ 
ences in which outstanding points of progres¬ 
sive scientific knowledge are displayed for the 
benefit ftf all members, so that biologists may 
learn what astronomers, physicists, and chemists 
are doing for the advancement of science, and in 
their turn enlighten workers in other domains of 
natural knowledge. The evening discourses do tin's 
to some* extent, and the joint discussions also carry 
out the idea. What we suggest is that the Asso¬ 
ciation should continue to develop these lines of 
wide appeal in order to extend the ground of 
common understanding. * 

So far we have referred only to the interests of 
the members themselves, but the Association has 
also a duty to the general community. It meets 
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year by year in different parts of the king¬ 
dom in order to direct attention to scientific 
work and stimulate local effort and sup-. 
port. Only a relatively small proportion of 
the population of any centre “will ,|^comc 
members, but a large proportion can appreciate 
the spirit and service of science and understand 
the yalue of scientific knowledge and rnethfod in 
the conduct of provincial and national affairs. The 
Citizens' lectures were instituted by the Associa¬ 
tion for this purpose, and k would be y»orth' while 
to arrange for the, delivery of a qjjiple of these at, 
say, five o’clock, in the afternoon, in addition! to 
the usual evening lectures. Whatever is done to 
create interest and belief in scientific aims and 
work among the general public is to (he benefit 
of science, atlti it is the privilege of the Associa¬ 
tion to fullil this (miction. 

An organisation which is approaching the cen¬ 
tenary of its foundation cannot readily be modified 
to make it lit new conditions of vitality, yet the 
.Association is re-shaping itself? and is thus mak¬ 
ing itself strong to survive for many years yet as 
the annual Parliament of science in these islands. 
The Edinburgh meeting promises to be a memor¬ 
able event in a long and worths recotd. 

Science in the Middle Ages. 

Mediaeval Contributions to Modern Civilisation: 

A Scries oj Lectures delivered at, King 's College, 
i’niversity of London. Edited by Prof E. J, C. 
Hearnshaw. With a preface by Ernest Parker, 
Pp. a 08 . (London and Sydney: George G. 
Harrap and Co., I.td., 1921.) to.v. fid. net. 

ROE. HEARNSHAW has produced a volume 
of a valuable type which is happily be¬ 
coming more and more common. It is a com¬ 
posite book, written mainly In professors at 
King’s College, where it was given as lectures 
last winter, and the various chapters hang more 
or less closely together as an account of the debt 
which the modern world owes to the Middle Ages. 
This is a conception of history which has gained 
ground in recent years, and is specially connected 
with the name of Benedetto Crocc. We are 
coming to see that, as history is a living thing, and 
the present nothing but the realisation of the past, 
that part of the past deserves our most serious 
attention of which we can say with most assurance 
that it lives and moves in and around us to-day. 

Prof. Hearnshaw has applied this conception to 
the work of the Middle Ages— i.e. to the millennium 
lying, broadly speaking, between the fifth and the^ 
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•fifteenth centuries of the Christian era. He has 
selected writers who de^l with religion, philo¬ 
sophy, science, art, pofc^iy, education, society, 
economics, and politics.- The range is compre¬ 
hensive. One feels that the choice of contributors 
♦night with advantage have teen somewhat more 
comprehensive also, fane would have welcomed 
Dr. A. J. Carlyle oft the political* theories and 
political activities of the Middle Ages, an^fno one 
wouldThave spoken with more acceptance than 
Prot«:.Wr‘V. Ker on the literary aspect of the 
.period, though Sir Israel Gollancz has, of course, 
treated the “ .English contribution with his usual 
mastery. The edffwHKifltt - fact, adhered a little 
closely to the staff%f‘his own college. But we 
arc ijecply grateful for \yhat he has given, us, and 
in particular for the ttwa studies on the art and 
science ot the Middle Ages by Dr. Percy Dearmer 
and Dr. Charles Singer. The latter is one of 
those happily added from outside to the King’s 
College team, and his contribution specially con¬ 
cerns the readers ol Nat out;. 

It is perhaps strange that d lc essay on 
“Science” in the medieval world—the department 
of human thought in which unquestionably^,tljc 
Middle Ages added least to modern civilisi^iflJf— 
should stand out so prominently in this voluirtc as 
a model ol learning well arranged, judgment 
soundly exercised, and progress clearly exhibited. 
Yet this is so, aqd Dr. Singer's paper appears 
to us yvorthy of some slight enlargement and 
publication as a separate work. 

He strikes the right keynote within the first 
four pages, “ Medic' alism," from the point of 
view of science, “was a slow process by which the 
human mind, without consciously increasing the 
stock of phenomenal knowledge, sank slowly into 
an increasing ineptitude.” It reached a nadir 
about the tenth century, and after this may be 
discerned a slow ascent; but the date for the end 
of medieval and the birth ot modern science is 
fixed by the point when men interested in pheno¬ 
mena, and especially physicists, began to look 
to the future rather than to the past. The essential 
bases of the new movement, which became definite 
towards the middle of the sixteenth century, are 
hope in mankind and the idea of progress. The 
medieval period is the thousand years which pre¬ 
ceded this and fdltewed the downfall of the 
Western Empire. 

Dr. Singer maps out this millennium admirably 
in the chronological table which concludes the 
essay. There was first the “ Dark .Age ” proper, 
.extending from the fifth century to the end of the 
ninth, from Martianus Capella to Erigena. Then 
came the-intermediate and transitional age of 
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Arab influence, from the beginning of the teftth 
to the Utter part of the twelfth centuty; and three 
centuries of the Scholastics form the last division. 
The salient chpracteristi&'Of each division and the 
leading figures are clearly brought out. Specially 
notable, is the lively picture of the travelling 
scholar from the W?st whq gets in touch with 
Arab learning through some Jewish interpreter 
in a back street of Toledo; and bn the side of 
theory d 3 l emphasis is laid on the carding doc¬ 
trine of medieval science, the correlation of the 
macrocosm and thd microcosm, and the enfe^fce¬ 
ment of this by Arabian astrology. 

The whole essay is va^^^lt^nd-deserves care¬ 
ful study. The originaf^cihSlftc work of Albertus 
Magnus receives full crcdit{™tliough Sladler’S new 
text of one work, the “De^Animalibus,” was still 
inaccessible when the book^was published. There 
is an excellent short summary of Roger Bacon's 
achievements, and Nicolas of Cusa (1401-O4) is 
recorded as the first biological experimenter of 
modern times, Helmont’s experiment on a grow¬ 
ing plant, showing that it absorbs something of 
weight from the air, being due to him. 

If we must record a difference from Dr. Singer, 
il is on? of emphasis rather than one of opinion 
or off act. He appears to us to exaggerate some¬ 
what the breach with the classical past which the 
new thought at the end of the medieval period 
im olves. The difference is due mainly to 1 he fact 
that as a biologist ho is struck? more by the mass 
of new and accurate observation which the modern 
biologist introduced, and less by the continuity of 
abstract reasoning which mathematical and nstro- 
n mical science inherited from the Greeks. 

... ^im¬ 

plantation Rubber Research. 

Plantation Rubber and the Testing of Rubber. 
By Dr. G. Stafford Whitby. (Monographs on 
Industrial Chemistry.) Pp. xvi 1550 1-8 
plates. (London: Longmans, Green, and Co., 
1920.) 28s, net. 

HE general editor of this well-known series 
refers in his introduction to the extra¬ 
ordinary development which the applications of 
chemistry have experienced during the last four 
or five decades. In the case of the rubber indus¬ 
try the development is even more recent. Prac¬ 
tically the whole of the fact*" 0 fealt wnth in Prof. 
Whitby’s book have been discovered within the 
last fifteen years, and with few exceptions the 
application of a knowledge of the chemistry of 
rubber to the industry may .also be said to date 
from the introduction of plantation rubber. Pre¬ 
vious to 1905 publications dealing with rubber 
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t 'vcre few and far between. With one oatstand¬ 
ing exception, namely, C. O. Weber’s “ Chemistry 
of India Rubber ” (1902), there was no text-book 
dealing with the subject from a theoretical or 
scienti|e-^iointof view. The student at that time 
could njfcjv-e Kjmself familiar with practically “all 
that <vn£ either known or surmised by a study of 
Weber's treatise, and although many of the 
ingenious suggestions put forward by Weber have 
had to be abandoned, the book is one that*can 
still be read with profit. 

-Witlj the inception and development of planta¬ 
tion rubber several chemists began to take an 
interest in the $|bdy of this material, and from 
time to time other text-books have appeared. 
Whereas Weber was able to coyer the whole field, 
including manufacturing technique and chemical 
analysis, in three hundred pages, many later 
authors have restricted themselv<* to special 
branches of the subject. l’ro^. Whitby has done 
this, and although he has dealt neither with manu¬ 
facturing technique nor with analysis)-, his book 
runs to some live hundred pages. The title, if 
cumbersome, is certainly descriptive of the con¬ 
tents, and the book falls naturally into two *parts, 
the lirst dealing with the preparation and proper¬ 
ties of plantation rubber and the second with the 
phvsic.il properties of vulcanised rubber and the 
interpretation of results obtained in terms of 
“.quality.” The lirst section presents an exact 
and up-to-date account of the facts and theories 
underlying the preparation of plantation rubber 
and a description of the technique as at present 
in \rdgue on the best plantations in the Hast. 
Such a task could, be attempted only by one who 
has actually carried out experimental work on a 
plantation and controlled the preparation of 
rubber. Prof. Whitby had unique opportunities 
for observation and research, and he has made 
the most of them. Coming home after sonic years 
in the East, lie has been able to follow up his 
plantation work with laboratory studies particu¬ 
larly directed to vulcanisation problems and then 
elucidation. Consequently the second part of the 
book presents as thorough and complete a review 
of tlie subject as the lirst. 

In the early days of plantation rubber the 
planter naturally looked to the rubber manufac¬ 
turer at home for information and advice as to 
life best form in which to market his product. 
But the majority of manufacturers did little 
beyond pointing out that “ line hard Para ” was 
the best rubber, and should form the ideal of the 
planter’s aims. The tedious and primitive pro¬ 
cess of the Amazon, however, was not suited to 
plantation requirements; so, having tested vari- 
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cus coagulants and found acetic acid the most 
suitable, the planting industry eventually settled 
down to the production of rubber of two types: 
(r) washed coagulum, air-dried in the form com¬ 
monly known as pale erfpe; and (2) surface- 
washed sheet rubber dried in a smokc-hoffse, the 
so-called smoked sheet, f aced with these alterna¬ 
tives, the manufacturers were still unwilling or 
possibly unable to give the planter advice. Some 
could use only sheet, others only crepe, yet from 
both varieties very good motor tyres were made 
and exhibited at the last rubber exhibition in 1914. 
Any lack of information or advice from the manu¬ 
facturers was amply compensated for by the 
brokers and dealers. These gentlemen supplied 
abundant criticisms of surface defects and other 
minor details which have kept planters busy in 
their factories and the local chemists in their 
laboratories. 

In spite, however, of the time thus occupied, a 
very considerable amount of scientific work deal¬ 
ing with vulcanisation and the chemical and physi¬ 
cal properties of rubber has been accomplished. 
.Prof. Whitby’s book is a significant, record of the 
research work carried out on behalf of the plant¬ 
ing community. With one or two exceptions, 
our whole knowledge of the subjects treated rests 
on the results of such researches. The remainder ’ 
of the book is concerned with the more purely 
physical researches on the properties of vulcanised 
rubber, for which we are indebted to the ai adomic 
phi sicisfs. This is a novel leature, and comprises 
the first summary of the subject to be published. 

The technical aspect of rubber vulcanisation is 
dealt with by the author in chap. 10. This is 
perhaps the one chapter in the book which might 
with advantage have been extended. It is true 
that our knowledge in this direction is very 
limited, for reasons already given, but the sub¬ 
ject-matter does not include references to some 
of the more recently*-published work. It might 
with advantage have included an account of work 
on organic and inorganic “ accelerators,” or 
vulcanisation cataly sts, and cognate subjects, with 
particular reference to the fast-curing types of 
plantation rubber in which the ” natural accelera¬ 
tors ” take the place of the synthetic products 
which would otherwise have been added by the 
manufacturer. In this chapter, and indeed 
throughout the book, the author has suc¬ 
ceeded in preserving a detached and impartial 
attitude when commenting on published results, 
lie has examined each thesis with care, and ex¬ 
pressed his reasoned conclusions with moderation. 

The book contains a mass of information—in 
fact, practically everything of importance that, is 
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kno'wn on the subject—and whije it is put together 
systematically, ft is no mere catalogue of facts 
and theories., One occasionally meets with an 
awkwardly worded sentence, but the meaning is 
usually clear. A few instances taken at random 
jnay be quoted. The word^, ” breaking length” 
appears to be used in the sense of final length, 
whereas in other industries the expression has a 
totally different meaning. Hollow mixing rollers 
are usually provided with a single inlet or outlet, 
which serves foj either steam or water; they are 
not provided internally with ieparale pipes for 
each. The. ‘‘thickness ” of a ring referred to'*on 
p. 288 is more correctly described as the width, 
for if the ring is considered ns a short tube, the 
thickness would Correspond to the thickness of 
the wall ol the tube. 

The author has dealt with a subject which- is in 
a state of rapid development, and considerable 
skill must have been required to incorporate the 
new material appearing during compilation. This 
may account in part for the frequency of footnotes 
of considerable length, some of which might with 
advantage have been included in the text. We 
have noticed a tew inaccuracies and misprjnts; for 
instance, ''clippings,” ''modal,” “ cenfrifiguat- 
ing,” “Euphoria,” and “ laticomctcr.” VThe 
book is prov ivied throughout with copious refer¬ 
ences and an excellent bibliography which will be 
found of great value. H. P. S. 


Aeronautics. 


(1) Aviation: 7 heoretico-i’ractical Text-book for 
Students. By 15 . M. Catminu. Pp. ix + 172. 
(New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1919.) ns. net. 

(2) The Theory and Practice of Aeroplane Design. 
By S. T. ( 5 . Andrews and S. F. Benson. (The 
Directly -Useful Technical Series.) Bp. xii + 454. 
(London : Chapman and Hall, Ltd., 1920.) 
15s. bd. net. 

(3) Aeroplane Structures. By A. J. S. Pippard 
and Capt. J. L. Pritchard. With an introduc¬ 
tion by L. Bairstow. Pp. xiii + 359+2t plates. 
(London: Longmans, Green, and Co., 1919F 
2 is. net. 


(1) qpHERE ’is certainly room for a gooc 
JL elementary treatise on the aeroplane, 
written for young students who have only s 
moderate equipment of mathematical knowledge 
and whose acquaintance with mechanics is limitec 
to the fundamental principles and thfeir immediat, 
applications. Mr. Carmina had an obvious ga[ 
to fiH, but tine «iust unhesitatingly declare tha 
he has failed to take advantage erf the opportunity 
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The programme the author sets himself is very • 
suitable, there Seuig chapters on the theory <Sf 
flight, aeroplane construction, tigging, propellers 
and maintenance, while an appendix professes to 
deal with aerodynamical formula; and calculations. 
The general. descriptions are passable, and evi¬ 
dently the author has had practical experience, but 
the theoretical side,of the book is lamentable, and 
renders the whole work quite unfit lo be called a 
“text-book.” 

The account, of stability makes one wonder 
whether there should not be some censorship over 
scientific publications. Thus the author decrees, 
without any reference to the shape of a body, that 
"in this slate (viz. of neutral equilibrium) the 
center of gravity of the body is at its center.” 
He cteclares the best form of equilibrium to he tlsc 
neutral state. Apparently, stability is the next 
best thing. On propellers the author announces : 
“Propellers and mystery arc sj none moils. In our 
Year of Grace 1919, nobody knows exactly what 
a propeller is”; yet seventeen pages follow lo 
elucidate this mystery. One is pleased to he able 
to say that the chapter on “flight hints” is quite 
interesting. 

“Aerodynamical formula; and calculations," in 
the form of an appendix, consists of a lecture 
delivered so far back as 1911. Alter the sort of 
sneers at mathematicians usual with a certain class 
of people who do not understand mathematics, the 
author gives some hopelessly inadequate formula; 
which might have passed muster in the dark 
middle ages of aviation, hut are certainly unlit as 
a statement of post-war knowledge. '1 lie climax 
of the book is reached, however, in the “defini¬ 
tions.” Algebra is “defined,” and a treatise on 
algebra follows which occupies four pages! '1 he 
metric system is described as resting on a “natural 
and invariable standard,” the metre being given 
ax 3°-J7 in., and the litre as 1 05(17 quarts. 
Momentum is defined as the “force ol motion 
acquired by a moving body By reason ol the con¬ 
tinuance of its motion.” Trigonometry is “de¬ 
fined," and then follows a treatise on trigono¬ 
metry, complete with tables, in three pages ! One 
can only regret that the author did not make sure 
about his mathematics and mechanics before he 
wrote the book. 

(2) Messrs. Andrew and Benson’s contribution 
to the 0 Directly-Useful ” technical series of books 
issued by Messrs. Chapman and Hall deals with 
aeroplane design, largely from the aerodynamical 
point ofvyiew, but also ftptq. the structural. Affey 
two general chapters on the fundamental principles, 
of aeroplane design and on the materials available 
for the purpose, the authors give a detailed 
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account ^of the properties of aerofoils, with care¬ 
fully compiled data in tabular and graphical form, 
of the kind made familiar by the publications of 
the aeronautics department of the National 
Physical Laboratory. This is followed by* the 
theory of stresses and strains in struts and rods 
which is applied to wing-structures for mono¬ 
planes, biplanes, etc., in some detail, with a 
number of numerical illustrations. The fifro- 
dvnamics of stream-line bodies and struts comes 
next, followed by chapters on the, design ol the 
fuselage and chassis, “both aerodynamically and 
structurally. There is a good- chapter on the 
design of airscrews, including a brief account ol 
the stresses on an airscrew. As introductory to 
the design of control surfaces, the authors give 
the usual kind of treatment of the theory of sta¬ 
bility, with an account of the diflerent resistance 
derivatives and nuniciic.il applications to various 
kinds of machines. The chapter on performance 
includes tlie instruments used in machines, and 
this is followed by two interesting chapters on the 
general lay-out of machines and on the trend of 
aeroplane design. • * 

The hook is clear, accurate, and profusely illus¬ 
trated by more than 300 excellent plates and dia¬ 
grams. While not diltering widely in matter and 
arrangement Irom other hooks already published, 
Messrs. Andrew and Benson’s hook, which is quite 
elementary in places, can be safely recommended 
as an easy and not too mathematical statemifnt of 
our knowledge of the aeroplane in so far as this 
knowledge hears on the problem of design. 

(3) Messrs. Pippard and Pritchard have pro¬ 
duced a thoroughly liustwortliy treatise, based to 
a large extent on their personal “experience during 
the war while engaged in the work of supervising 
experimental designs front the standpoint ot 
structural strength.” ’Die hook is not merely a 
statement of results; it contains a competent- 
treatment of the subject fiom the theoretical point 
of view, and the student is not left wondering 
how results quoted are to be justified mathematic¬ 
ally and mechanically, a fault that mars so many 
of the books on aeronautics. 

After a statement of the nature of the problem 
dealt with in the hook, the authors give a britf 
account of the mechanics of flight and then pro¬ 
ceed to a description of the structure of an aero¬ 
plane in general and in detail. Chapters follow 
on the evolutions of an aeroplane in flight, with 
the consequent loads that the various parts have 
tp tarry during and immediately after such evolu- 
tionf. The. subject having been thus introduced, 
the authors then deal with the elementary theory 
p/ elasticity, framed structures from thg graphical 
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*• point of view, the calculation of centres of gravity 
and moments of inertia, leading up to a detailed 
treatment of the theory and calculation of bend¬ 
ing moments, shear forces and stresses in beams 
untftr various conditions of loading and of sup¬ 
port. The application to the aeroplane then fol¬ 
lows, the forces on the main plane structure, the 
lusclage, and the control surfaces, in flight and 
oti’ l ’Rnding, being considered in turn. A chapter 
of particular interest is that on the partially dis¬ 
abled aeroplane. Questions of detail in design are 
dealt with next, followed’ by an account of the 
methods of testing. 

From the mathematical and mechanical point 
of view the chapter on the “principle of least 
work ” deserves special attention. The principle 
is a statement of the fact that for a structure in 
stable equilibrium tiic work function is a mini¬ 
mum, and the authors show how it can be used 
“to find the stresses in structures which arc static¬ 
ally indeterminate— i.r. in structures with too 
many members.” 

There are three appendices. The first consists 
of tables of values of what are called Berry func¬ 
tions. As Prof. Bairstow puts it in bis preface, 
“file most accurate method of calculation of spar 
stresses yet known is due to Mr. Arthur Berry, 

. . . and bv the help of a number of tables which 
he compiled the work is not unduly laborious.” 
The functions thus tabulated arc :. 

/(d)-l6(j5coSCC lO - I)/( 2d) 1 , tpiO)- 3(1 - 20 cot 20l/<'2(b* 
’fr(ff) 3 (tan 6-0 / 8 : ; 

F(0)-.6(i - 26 c osceh 26 )j( 20 )‘‘, - yutfeoth 20 - i )/(20 > 2 , 

<k(d; 3(0 - tank O'/O'. 

Values arc also given for tanhW. The second 
appendix reproduces the “materials specifica¬ 
tions” issued by the Air Ministry from time to 
time, while appendix 3 gives the aerodynamical 
characteristics of various types of aerofoils. 

The book is illustrated by twenty-one plates 
find 259 diagrams. It is an authoritative account 
of one of the most important aspects of aero¬ 
plane design, as well as of aeroplane theory, and 
will no doubt be the standard work on the subject 
in English for some considerable time. 

S. Brodetsky. 

A Text-book on Oceanography. 

A Text-book of Oceanography. Bv Dr. J. T. 

Jenkins. Pp. x + 206. (London: Constable 

and Co., Ltd., 1921.) 15 s. 

HE higher forms of schools, teachers in 
training, and students attending schools 
of Geography in the Universities ” constitute the 
audience for whom this book is intended. It’is a 
short summary of the more salient results of physi- 
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* cal oceanography, and as such if 1% on the'Vhole, 
a well-balanced statement. It is ba sett 'on ., the 
well-known "Handbuch der Oaeanogjaphie " by 
Dr. Otto KrOmmel. JDr. Jenkins foltowa the same 
line of treatment, and borrows from the matter 
of this authoritative work. * 

As Dr. Kriimmel’s book was published in 
1907, the work before us neglect? matters of much 
interest that have been investigated since that 
date. Thus there is comp 3 (f?tiwly little about 
hydrobiological phenomena, anjj the -modern ionic 
theory of solution is not dealt with in spite of the 
great importance of recent work. The section 
on the composition of sea-water suffers by this 
omission. It is not quite aeebrate to say that 
“ radio-activity is not observable in sea-water,” 
and the young student may find Some difficulty in 
the statement made that, "if the electric*con¬ 
ductivity of pure water be taken as nil, then that 
of sea-water at o° C. and of salinity 35 per mille 
will be 00293 ohms." 

The section on the tides is badly done. There 
are several misprints in the expressions given for 
the tidal potential, and these may trouble inex¬ 
perienced readers. Moreover, it is stated that 
“ the numerous calculations necessary in the har- 
monic analysis can be perlormed bv a machine-—- 
the tidal predictor.” There arc said to be four 
of these machines in existence, and that one of 
them belongs to the British Government. This 
does us too much credit : the British machine is 
privately owned, and there are really more than 
lour in existence. As a matter of fact, the British 
tide-tables published by the Admiralty are also 
privatelv computed. 

Is it coma t to say that the form of waves is 
tioehoidal? Cold surface water docs not sink 
down at the Poles because of its greater density, 
but flows superficially and in a southerly direction 
for a considerable distance because of its low 
salinity before it sipks to the bottom. Recent 
work by the Scottish Fishery Board shows that the 
direction of How of water in the north-west part 
of the North Sea may take the reverse direction 
to that represented on p. 182. 

Apart from such mistakes, and in spite Of a 
certain lack of appreciation on the part of the 
author of the spirit and method of modern marine 
research, the book is sure to, be useful to just 
the kinds of students mentioned in the preface. 
But it is too small (and dear), and it is badly 
illustrated. The figures are all borrowed, and 
the sources of many of them are unackhowledged. 

'From the point of view* of the student the index 
is ba& J, J. 
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Caiaio~£*H! of the Fossil Bryosoa (Polyaoa) in 
tKe Dg&artment of Geology, British Museum 
{Xaturjfu -History). The Cretaceous Bryosoa 
(Polysoa). Vol. .3. Thtf Cribrimorphs. -Part 
1. By Dr. \V. D. Lang. Pp. 12 + cx + 269 + 
b plates. (London : British Museum (Natural 
History), 'iq?£)f<Sps- 

Though the price must at present remain high, 
the issue of.Ups volume is, we hope, a sign that 
research in opr plj&ic scientific institutions will 
still find means of publication. Museums and 
geological sufVejfs flourish largely by interchange 
of ideas, and the volumes issued by smaller 1 uun- 
tries—Finland is now a notable example, ami 
Poland has eojne into the field—may react on 
those who woulfl restrict the official output ot 
Britain to work# of economic value. Ur. Lang 
here presents hs with careful descriptions of co¬ 
ordinated fossil species; hut his biological intro¬ 
duction shows how he bears in mind their history 
as living things. He finds no obvious utility in 
the mode in which bryozoa have deposited cal¬ 
cium carbonate in a variety of artistic forms, and 
he regards such deposition, even in molluscs, as a 
mode of getting rid of material not required by 
the living tissue. He admits a protective result 
in many eases, but not a protective intensification 
through natural selection In brvozoa the details 
of skeletal structure seem to him “ due to the 
necessity of piling up superfluous calcium car¬ 
bonate where it least interferes with the 
organism’s bionomy.” We are glad to note 
that this work is produced on good paper 111 har¬ 
mony with its many predecessors. 

0 . A. J. C. 

Critical Microscopy: llow to Get the Best oul of 
the Microscope. By Dr. A. C. Coles. i’p. 
viii f 1004-3 plates. (London. J and A. 
Churchill, 1921 .) 7.V. (id. net. 

Dr. Coles gives a clear account of various small 
alterations in his microscopical outfit which have 
enabled him to obtain better results, and he 
describes concisely the methods and adjustments 
necessary in order to obtain the highest resolv¬ 
ing power. He has had particularly in mind the 
needs of protozoologists wlfo have often to search 
L>r a minute organism present in small numbers. 
For conducting such a search the author strongly 
advises the use of a dry lens, such as the 8-mm. 
apochromntic, which can be employed on covered 
or uncovered preparations and with ordinary 
transmitted light, or with dark-ground illumina¬ 
tion. He gives details of his method, first pub¬ 
lished in 1914, for detecting^ the presence of 
spirochastes, in uncovered preparations, with this 
low magnification. , His account will be helpful 
to many workers who may not have realised how 
much can be done with a good 8-mm. objective. 
Useful hints are also given , on sub-stage con¬ 
densers, dark-ground illumination, and photp- 
njicrography. The author directs attention to the 
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• great importance of applying a correction tor the 
thickness of the cover glass by means of a cor-, 
reetiotwcollar on the objective, or, better, by altera¬ 
tion in the tube length. Ife quotes a number of 
useful explanations, by Mr. E. M. Nelson, of the 
optics of the microscope. A short explanatory 
note on " numerical aperture ” and its signifi¬ 
cance might have been added. 

Stanford University Publications, University 
Senes Vathcmatus anil Astronomy. Vol* t, 
No. 1: Primitive Croups. Fail 1. By " Prof. 
\\ . \. Manning. Fp. 108. (California : Stan¬ 
ford I'uivcrxity, 1921.) 1.25 dollars. 

Tur first eighty pages of this book are devoted 
to an introduction to the theory of finite groups 
somewhat 011 the lines followed by many similar 
treatises. A spe< ial feature is the early stage at 
winch group-characteristics arc discussed, and 
nearly half of tfie introductory portion ot the. book 
is given up to an investigation of their properties 
and applications. The author makes no very 
marked distinction between permutation-groups, 
substitution-groups, and abstract groups, hut 
passes easily from one to the other, as suits his 
purpose. 1 iis style is pleasant, but the proofs 
arc a ttitle condensed, as if he had felt acutely 
his limitations of space. The hook will £e mor* 
useful to the reader who has some slight acquaint¬ 
ance with the subject than to the beginner. 

1 he properties of primitive groups occupy the 
last third of the treatise, which is far more 
specialised and contains more original matter. 
These pages will appeal to the intending re¬ 
searcher rather than to the mathematician requir¬ 
ing a knowledge of general outlines. 

Print and arrangement are quite attractive. 

1 here is a good contents list, hut the absence of 
an index is regrettable. If the remaining Stan¬ 
ford University publications all come up to the 
standard of this firs! number, they will indeed 
fulfil a useful purpose. Harold Hii.tov, 

Moby-Dnk or the Whale. By H. Melville. With 
an introduction by Viola Meynell. (The 
World’s Classics.) Pp. xii -t 675. (London: 
Humphrey Milford: Oxford University Fross, 
1920.) 2i. (11 1 . net. 

fins highly dramatic story, first published in 
1851, though hut little known to present-day 
readers, is a remarkable literary achievement, and 
deserving of attention on that score. In the 
course of its thrilling chapters is one entitled 
“Cctology," in which is given a whaler's descrip¬ 
tions of all the known species of Cetacea, their 
habits, distinctive features, and commercial value. 
The descriptions are embellished with many 
literary flourishes, but are nevertheless vivid and 
have a certain zoological value. “ Mobv-Dick ” is 
a white sperm-whale that is madly pursued by one 
Ahab, who in the past has .suffered loss by its 
jaws. More of the tale we must not tell : suffice 
it,to say that “Midshipman Easy” and “The 
Cruise of the Cachalot” pale beside it. 
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Letters to the Editor. J 

[ I he Editor does not hold himself responsible fot j 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with j 
Me writers of, rejected manuscripts intended for j 
this or any other part of Nature. No notice is J 
taken of anonymous communications.] 

The Apparatus of Dr. Russ. 

I^OPK Dr. Hartridge will pat dim m> suggestion 
lli.it he is dismissing the possible ellects of tempera- 
tuie (00 lightly. 

In the Phil, Trans. Roy. Soc. of 17^2, j). 86, Mr. 
Bennett described appai.Uus ol great sensibility, in 
which a piece of dragon-fly wing ot thistledown 
carried on a light ffrm susjHiukd by a sj>ider line in 
a dosed case responded with amazing sensibility to 
the heat from a person at a distance in virtue of con¬ 
viction currents set up bv the wanner side of the 
case. It is not surprising that suggestions of animal 
magnetism should have been made, e.g. that tin- 
right hand should at f oppositely to the left, but the 
author of the paper ignored these, and was content 
with explanations based upon known laws of physics. 1 
A little later (1708) Cavendish in his famous papei j 
on the mean density of tin* earth showed how potent 
minute dilferences ot lempei attire were to disturb 
even tin- 2-in. balls of lead that he suspended from 
the ends of his lever. 

In iH^'i Joule described in the Proc. I.it. and Phil. 
Soc. Manchester, p. 73, a convection thermometer in 
wliieh a glass lube 2 ft. long and 4 in. in diameter 
was divided longitudinally into two portions bv a dia¬ 
metrical partition extending to within about 1 in. 
of the top and bottom. “ In the top space a bit of 
magnetised sewing-needle, furnished W'itli a glass 
index, is susj>endcd by a single filament of silk ” 

'I be draught up on the watmer side and down on the 
cooler side caused the needle to be deflected, acting 
on the glass index as a wind-vane. This was found 
to be a superlatively delicate radiation thermometer. 

In i8qo, in conjunction with the late Dr. Watson 
and Mr. Briscoe, i showed to the Physical Sot iet\ 
(Phil. ilfag., iR<> 1, p. 5<>) an experiment which in¬ 
creased the delicacy of the Joule thermometer very 
greatly by replacing the straw and silk by a minor 
and counterweight hung by a quart/ fibre, but we 
found that by no system of screening, even in a cellar, 
could we maintain such quiet in the air as to allow' 
the mirror to remain anywhere near the neutral posi¬ 
tion or to remain at rest. One side or the other was 
the hotter, and this, was nhvnvs changing. If we line! 
newer succeeded in obtaining a leal state of rest the 
delicacy would have been useless. We, however, hit 
upon a plan which did keep the two sides stiictlv alike 
in temperature. We surrounded the tube bv an ex¬ 
terior glass tube kept turning on its axis rapidly hv 
clockwork all day. As the exterior glass was opaque 
to “dark heat ’’ and- no light w';g» allowed to fall on 
the tube, the inner tube could not have one side hotter 
than the other, and then the mirror came to its 
neutral position and was very fairly steady there, so 
that heat developed electrically on one side of the 
partition in warming the air gave rise to deflections 
which could he measured with some certainty. 

In all the delicate w’ork that 1 have done with 
quartz-fibre suspensions the strictest t attention to 
freedom from disturbance by air movement was 
essential to success. Only by sueff special care can 
air movements of so small an nmoitnt as 1 in. in a* 
fortnight or so he avoided, and if not avoided a stable 
zero on which everything must depend is impossible. 
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In' 00 ordinary targe apparatus of the physical 
laboratory is the air ever quiet/ apd in die dosed box 
of Br. Russ is it safe to suppose that there are not 
convection currents abundantly able to cause deflec¬ 
tion of anything suspended bv a single silk fibre? 

C. V. Boys. 


The Designation of the Ra£tium Equivalent. 

In all problems that are primarily concerned with 
strictly radio-active phenomena the quantity AN, 
denoting the number of atoms trafiafcr/Vted in a unit 
of time, plays a very important part. In such 
problems comparable amounts of different radio- 
elements are such as correspond to the same ^alue of 
AN. There is need for a name to denote the amount 
. of an\ radio-element, irrespective of family, that is 
i thus comparable to one gram of radium. If, tenta- 
liwly, we us« the letter r to denote this desired name, 
j then an r ot any material may be defined as that 
amount of the* material that will produce transformed 
[ atoms at the same rate as transformed atoms are 
i produced by one gram of radium. The quantity r 
> plays in radio-activity a part that is analogous to 
! that played by the gram-molecule in physical chemis¬ 
try, and the advantages to he* secured by naming it 
are quite similar to those that were secured by the 
introduction of the* term “gram-molecule.” 

As the curie is an r of radium emanation, the 
| adoption of a new name to denote the quantity r 
! will give two names for the same quantity of radium 
■ emanation. The majority of those with whom the 
j subject has been discussed regarded this as undcsir- 
| able. Thev < onsider it better to redefine the curie so 
as to covet the entire field. 

I shall he glad if you will publish this letter so 
that a further expression of opinion mav be obtained. 
A more detailed presentation of the subject w r ilt 
shortly appear in the Journal of the Washington 
Academy of Sciences. N. Krnfst Dorsey. 

Thu can of Standards, July 30. 


Pisidium clessini in British Lochs. 

Dr. Annandait. (Nah-ke, August 18, p. 778) 
assumes trom Mr. B. B. Woodward’s letter that this 
species is a decp-w'ater form, liuf this is not so. P. 
clessini is abundant in some of the Welsh and Kerry 
tarns, where Mr. Charles Oldham and 1 have collected 
it in fiom r to 4 ft. of water. It is a form w^hich 
I have had under observation for some years past—- 
indeed, since I first collected it on Brandon Mountain 
in Co. Kerry in it) 10. ^ 

Not being able to identitv it with any described 
species of Pisidium, l have several times been op’ tlji6 
point of figuring it as new. At the last moiyent, 
however, l have alwavs been checked by the fact 
that 1 was not satisfied that it was a good specieSE 
This view, I mav sav, is shared bv mv colleagues,' 
Mi. Charles Oldham and Mr. R. A. Phillips. We 
are not satisfied that P. clessini is anything but a cold- 
water (depauperate) form of the widespread P. 
cascrtanum. This latter occurs abundantly also in 
many mountain tarns, but is always—ia our experi¬ 
ence-conspicuous by its absence »in those in which 
P. clessini occurs. « 

Superficially, P. clessini Is very distinct, and Dr. 
Odhn^r Js sntisfiedThat its anatomical characters render 
it necessary that we should regard it as a species; 
yet A Jie has not been able to assure mae that theSe 
characters are not the result of starvation acting over 
a prolonged period on a ‘ number of generations. For 
nfy own- part I shall not be satisfied in k$ standing 
as a species until I can find It living in association 
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with P* ^as«fCa«ttrri* In Cwiti Clyd on Y Gar*, in 
Nc»rth Wales, 1 Save taken P, casertamim within a* 
few yards of P* cUssiw, but the former was jp a 
shallow swamp which wanned up in the summer? 
while the latter was living in the very cold water''ot 
ijyn Clyd. * A. \\\ Stklfox. 

National Museum, Dublin. 

# 

Soiejatifio Publication. 

Thpre is at present much discussion of the ditlioul- 
ties of sdentiffc'publishing, and such discussion with 
resultant action is necessary, for there arc few, if 
any, signs of reduction in printing costs, and the out¬ 
put of manuscript is steadily increasing. Societies 
Issuing "Journals cannot meet their expenses unless the 
present high subscriptions are maintained, or in mam 
cases increased, ana most of us can with difficult) 
withstand the present drain upon our icsouiees, and 
certainly cannot afford another penny in this dilu¬ 
tion. There would seem to be three alternatives 
before us. One is to ask each author to pay jor or 
subsidise the publication of his own papoi. This in 
many cases is financially impossible, and in anv < vent 
introduces a whole series of new and very difficult 
problems, which lenders it an extremely unde sir. d»l< 
solution. The second is to reorganise oui scientific 
societies and publishing boards with a lumping 
together of transactions, journals, annals, etc., and a j 
consequent cheapening of direction and production. 
This is, to my way ot thinking, the obvious solution, 
but few seem to agree thereon. The third method is 
to make a radical change in the format of oiu 
scientific journals, with or without an alteration in 
the existing structural relations of the learned socie¬ 
ties. This is the .substance of the present letter. 

Perhaps there aic two main icasons vvhv people 
write scientific papas’ first, that the authors really 
believe that their work will help foiwaid the pro¬ 
gress of science; and, secondly, that, having spent 
one or more years investigating a problem, the\ 
naturally wish to justify their time to themselves and 
their colleagues, to keep their names before the scien¬ 
tific public, and to give a basis fur promotion in Un¬ 
scientific hierarchy. The memoirs are very stereo¬ 
typed, being written in moderate detail with selected, 
and occasionally digested, oiiginal matter, and rounded 
off with a little summarv ; and so the very necessary, 
and more ignoble, aim is achieved. But is this time- 
honoured method of scientific publication really the 
best -way to advance science? Moreover, in these 
stripgent post-w'ar days can we rcnllv affoicl, both 
financially and scientifically, to continue unaltered 
in our^pre-wy habits? Can we expect to publish our 
papers of pre-wjpr length in pre-war stylo, or must we 
recogni^ that times have clymgcd and modify our 
scientific ways and our journals accordingly? 

^Whar, after all, is the fate of a technical research 
ptfpec in, let His say, botanical science? So many 
papers are published that it is a sheer impossibility 
to read more than a tithe. Moreover, the various 
aspects of botanv are^so specialised that the memoirs 
from one branch are^ffcet very intelligible to workers 
in other branches,'Or* at the best do not arouse anv 
f^reat enthusiasm, tit'consequence, when a journal 
is published** n^apytbotariists just glance through the 
contents (wh<tyfyb* not don^p tbix?), and if nothing 
catches their eye thn, journal* is returned to the Shelf; 
others re'Ad Jtofttsuljwfcarjefc and^are content jjfrhfct*a 
few, a very m read, carefully through th<* entire 
journal, or, mar* through some particular 

memoir. Ajgaln, a jiwphokllgist reading, shall 
say, a physiotogidal ptyer is often lost in the data 
* • NO. '2706,'VOL. I08] 
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.and formula*, and longs for a dear-cut statement of 
what it is all about; und a physiologist reading the 
same nstsmoir sighs sceptically over the abbreviated 
tables and graphs, and wishes to see more of the 
original figures and experimental details. The posi¬ 
tion is, in fact, that for the great majority of us all 
that is really necessary or useful is a very full sum¬ 
mary or a pricU of the paper— unless we happen to 
be one ot the dozen or so investigators of like or 
cognate problems, when what we really need is a 
much moie detailed presentation ot the original 
matter. The present method, trving to please evci\- 
body, satisfies no one. : ■"* 

Now what 1 would sav is this. Tot u*. face realitx, 
and lot u*. quito frankly recognise--.is sooner or later 
we sjull hr* compelled to recognise the financial 
limitation', ot our pockets and the sprue limita¬ 
tions of our periodicals. If wc t are to eater for 
tin specialist, let us do it pioperiv and write up oui 
investigations in great d< tail with full original data, 
both negative and positive. Then verv few re¬ 
search! s i an he published, for a journal could ron- 
| tain only one 01 two; and we should depend for our 
general literatim*, as of course we do now, on ab¬ 
stracting (ournals. If we are single-minded, and 
consider onl\ the pi ogress of knowledge, there is 
much to he said for this plan, for most of us admit 
th.it two-thirds <>f tin* scientific papers published aie 
meteh n cords of time spent, and have no permanent, 
ami little (it am) temporary, value in the advance- 
m< nt of learning. 

I'he alternative ]>Ian, and perhaps the more 
feasible, is to retain the scientific journals •for ' tin* 
general scientific public and delete the long and very 
technical portions of the memoirs. The journals 
would then contain a number of very full summaries, 
the real essence of the studies, wiih„the minimum 
of oiiginal data necessary for their comprehension. 
1'his would mean that the essential results of inves¬ 
tigations could he produced much more rapidly, and 
this, with the volume of manuscript awaiting pub¬ 
lication, would hr* advantageous; and, secondly, that 
flic results wan 1 Id become much more widely known, 
being more readable. Further, in the majority of' 
cases, owing to the elimination of expensive tables 
and plates (in any rase most plates are, except in 
verv special cases, a sheer anachronism and luxury in 
these days), the costs of production would he reduced 
hv more than one-half, and this— there is no use 
blinking the fact is for mosi'bf us a verv material 
consideration indeed. * •- 

With regard to the full results of the investigations 
for specialist purposes, 1 wbuld suggest that these be 
written up in the greatest detail, incorporating the 
1 ssenlial working notes, so that anyone repeating the 
work could find in the memoir every inquired datum. 
These memoirs, together with the original drawings 
and photographs, type-slides,’ and specimens, would 
then hr* filed for reference in a kind of Somerset 
House for scientific records. This might he a central 
institution, as the British Musriyii, or preferably a 
decentralised scheme*would lie adopted, and botanical 
memoirs filed at Kew, zoological ones at the Natural 
History Museum, chemical ones at the Institute* of. 
Chemistry, and so forth. Very important papers 
much in demand Height be mimeographed, or dupli¬ 
cated by piMftogrnphv or* some other cheap process, 
and copies .purchased at cost price hv the principal 
research laboratories, or in special cases the originals 
could be sent to "responsible investigators. These and 
“many other clabo^itions could be adumbrated. 

The above is tty? merest suggestion of what I can-* 
i*K>t help thinking is a feasible scheme that would go 
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tar towards solving many* 5 f our chief difficulties, 'll 
is perhaps somewhat revolutionary, but, whether we 
like it or not, even the scientific times move ^forward, 
and we can no. longer maintain—most of-us cannot 
afford to maintain- our pre-war usages. One would 
like opinions on this matter, for action of some kind 
will need to be taken in the not distant future. 

Wit.I IAM B. Bkikui.ky.' 

Kothnmsted Experimental Station, 

Harpenden, August 29. 


right lines, it is faeffbm being a completely satis- 
.factory theory of the Whispering Gallery. Wa pro¬ 
pose,at an early opportunity to go mote fully elsewhere 
In tt? the question of the revision necessary in. the 
f thfery. ’ ’ C. V. Raman. 

' G. A. SUTHERLAND, 

22 Oxford Road, Putney, S.W.ts, August 26. 


Caratium furca and Reflation mirum. 


— — ‘ 

«4l, 

Whispering-Gallery Phenomena at 8t. Paul’s, 
Cathedral. 

Tub very curibtts and intotesting acoustical effects 
observed in lha Whispi ring Gallery under the dome 
of St. Paul’s Catlndr.-d have, as is well known, been 
explained by the -lull l.ord Rayleigh as due to the 
curvilinear propagation ot sound, the waves which 
proceed-frym a source placed close to the wall of 
the gallery elinging to iis surface and creeping tan¬ 
gentially along it. This Mew was developed mathe¬ 
matically by l.ord Rayleigh ("Scientific Papers,” 
vol. 5V p.' 1 617), the Iheorelual conclusions arrived at 
being (a) that the eouml-uaves travel in a compara¬ 
tively narrow belt skit ling the wait, the thickness of 
this belt decreasing with the wave-length of the 
sound; ( b ) that in tills belt the intensitv is a maxi¬ 
mum near the wall and decreases rapidly and con¬ 
tinuously as we proceed radially away from it; and 
/vy.that the -intensity does not 'fluctuate markedly ns 
we proceed circumferentially parallel to the wall. 

We were much.interested in the subject, and by the 
courtesy of the authorities of the cathedral have been 
enabled to C^rry opt.an extended series of observa¬ 
tions in the gallery Wth the view of making a precise 
test of Lord Rayleigh’s theory. Our experiments 
show conclusively that while the indication of theory 
* as expressed in (a) ■ Unsubstantially accurate, neither 
of the -conclusions, ( b ) and (r) is in accordance with 
actual' facts. Using a steady source of sound placed 
•close to the wnll at one point, we found that else- 
w-here the intensity of the sJfcmd showed pronounced 
oscillations in proceeding inwards radially from the 
Avail, the ear of the observer passing several times 
through alternate zones of great intensitv and of com¬ 
parative silence. -In,the latter some of the overtones 
, of the source could b« -heard clearly, while the funda¬ 
mental-was pqpctijalfy inaudible. These alternations 
.of intensity could be demonstrated ill the gallery, 
using a fairly high-pitched source and a sensitive 
flame as indicator, 'The distance-between the Succes¬ 
sive zones of silence was about the same aS the half- 
v ave-lqngth of -the source. There ’urWc also distinct 
periodic fluctuations of intensity in proceeding cir¬ 
cumferentially that is, parallel to the wall. The latter 
were nbt equally distinct in all garts of the gallery, 
being most marked at the other end of the diameter 
Containing the source. ,*■ 

The circumferential fluctuations of intensity might 
be interpreted,as being, at least'in part, dqe to the 
stationary interferences of waves which meet after 
passing in opposite dircctions.round. th<},gallery. But 
the radial fluctuations'm# cafeilyg explained, and 
'must he regarded as fundamental In nrtk-satisfactorv 
thflhrv T>{ <fhe Whispering Gallery.’ W# find that 
efforts sintilnr to those we observed at SjtfiTagl’s may 
be dgmonstratM'in the fnboratnrv wttj» ftnv large ciTfif 
rttl.-tr reflecting surface, using a bird-ejrff with , a 
five flaqvc as sound-detector. 

The experiments thus Show that. #btl* the ex plan ac¬ 
tion put forward by I-difd Ravleigh Is at ,least on the 
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•via describing (lie sixcilic characteristics of C'eralium 
4 mm, ontopf tin: Pcridinne or Dinoflagellates, Saville 
Kent ill his "Manual of the Infusoria’’ gives the 
habitat as salt-water, and he appends a note to the 
effect that, "although usually regarded as entirely 
marine, M. YVcrncck has reported the occurrence of 
-an apparently identical species in fresh-water in the 
vicinity of Salzburg.” 

It nitty be of interest to students of the Protozoa to 
state that on August 19 and 27 I discovered this 
sjieeies in two separate bodies of fresh-water in this 
district. It may be the case that oilier workers have 
found tile form : at other points in Great Britain, and 
that, bv reason of my not having access to the scat¬ 
tered literature on Protozoa, I am only reporting an 
already well-established fact; but it will be most 
interesting to know whether CcraUum furca has been 
found elsewhere in this country, and 1 shall be glad 
to hav$ the views of those who have given attention 
to this matter, 

Kent gives the entire length of C. furca as 1/120th 
of an inch, say 212 microns. 1 find that very few 
of mv specimens are so small as this, and I have 
measured Several up to 250 microns, which is 21 per 
cent. larger than the recorded length. 

The remarkable and interesting Rotifer, Pedalion 
mirum, discovered bv I)r. Hudson in 1871 is described 
in Hudson and Gosse’s classical work, "The Roti- 
fera,” as being very rave, and up to the date of the 
publication of that work, twelve years later, it had 
been recorded only from three places. Others have 
doubtless since been added, but Pedalion may 
probably still be regarded as a rare species. ' I have 
found it in both the waters in whicli Ccratium 
furca occui red, and in the fust gathering on August 19 
it was ’ fairly numerous. \ list of the known 
1 1a 1 1 itats of this Rotifer would be most interesting. 

\t 1 rfd E. Harris. 

44 P.ulridgc Road, Roath, Cardiff, August 29. 


Illumination of Plankton.,* 

In avoiding eompt e-sed-air iliiiesgtojy .she excellent 
method whicli uc one to Dr. J. 'SiflMJdnne, clivers 
ascending from deep water often' ;nave to spend 
ixiriods of half an limfr or so in idleness suspended 
on n rope in inid-watcr 20-30 ft. below tile surface; 
The blank tedium of such occasions can be relieved 
by watching tile ebb and flow of plankton past the 
face-glass of the helmet and musing on the remark- 
aide variation in its apparyqji<tjua!ity and quantity 

A,s the. diver lixiks upwardjEfcgjGbiwards towards 
the hlackj-shadow y keel of tfifi*|agc vessel he sees 
the individuals of’ the olnn kt ofiS a andkrtLjput vividly 
by a sort,of dark-gr^nd urning his 

headyoutvards anlfiHeved water 
spa@% viflgain using'jp’iwBi^JBWJfrcroscopy, the 
field-" is-doverflooded is absent, 

anthe teeming ;r,u 1 HuinenBjT.y.-jK granular hazi- 
rhess. In August, aftor. otifl lafr afft ship has been 
miJtked for an hour or two* iij|B!S%>ep sea, mackerel 
find her out, and dally a compacyhoal of them Cfjj- 
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some o 11. w‘v*v —j r \r 

is crammed .with mackerel, the outline of the shoal 
corresponding roughly with that of the ship above. 
iOne sees that the 6sh are feeding on plankton, not 
bv steadily pumpinj the water through their gill- 
filters, but snatching gulps from different directions, 
turning their eves about and making little jumps here 
and there. Evidently the depth they maintain, 

slightlv different from day to day, is that at which 
Iheir food is drifting; but what is the mysterious , 
attraction that keeps roving fish fixed beneath a, 
stationary ship for hours together? 

\ paper bv Bullen in the Journal of the 
Marine Biological Association for June, 1912, pro¬ 
duces evidence (from examination of stomach contents 
and aquarium observations) that mackerel when feed¬ 
ing oil plankton exercise selective powers, picking 
out certain forms, such as Copiqxxls, and rejecting 
others, presumably In visual means, After observing 
the shoals on many occasions while hanging sus¬ 
pended in their midst, I feel sure that it is the assist¬ 
ance given bv the black background of the ship to 
visual selection that links the fish to her. 

Most objects floating in the open seas, jellyfish, 
sharks, driftwood, or derelicts, when carefully ap¬ 
proached, are found to be accompanied by fish satel¬ 
lites. The attractive force is not necessarily the same 
in every case, but where (as in the case of the 
mackerel under thy. salvage ship) the stomach contents 
turn out to be selected plankton it is probable a 
matter of illumination. 

It is likelv that each member of a shoal is benefited 
bv the background .afforded bv the bodies of its im 
nudiate neighbours, and, if so, a factor in the shoal¬ 
ing habit comes to light. Going deeper, a use sug¬ 
gests itself for the lateral light-producing 01 guns of 
some hathvpelagic fishes which arc so placed that 
they dan scarcely assist the fishes' own vision 

C, C. C. II WANT. 

Il.M. Salvage Vessel Rarer, I ough Swills 
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Co-operathre Indexing of Periodical Literature. 

I AM much interested in the leading article in Naiiirf 
of June 9 entitled '‘Co-operative Indexing of Periodical 
Literature,” because the II. W Wilson Company is 
doing on a commercial basis what the publications 
v mi mention arc doing on what you call a 1 co-opera¬ 
tive basis.” .This leads to an inquiry as to when the 
publication of ap index or ahstiact is “co-operative.” 
Perhaps citfoolffition meant originally the donation 
of index ingfJW’brl; on the part of individuals or 
libraries. Hfmiever, it appeals that of the co-operative 
publications mentioned none ot the editorial work is 
donated. The “Engineering Index ” is now pub¬ 
lished by orle of the great engineering societies, and 
its deficit paid bv that society. The deficit of the 
“Index Medicus ” i%, met bv the Carnegie Institution 
.deficit of the “Index to Legal 
* by the H. W. Wilson Com- 
of the treasury of the'Asso- 
firies, and the deficit Af the 
is made good ■ out .of the 
""'son Company.^ In Jhe 
■fioos subscriptions ' fire 
s' 4fcd to pay fori eduorial 
Shift will go, fife deficits*} 
__j the publication ot>. atj£ 
■e*” -ff the deficit is mdL-bytv 
■rporation than if it ft ?p»et p 

, ...._ a foundation? In other words, 

lould not a corporation engaged in an educational 
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does not imply that abstracts apd digests are not 
useful to scientific and professional people, but since 
the chief support lor abstracts, indexes, and digests 
comes from libraries, should not the advice of 
librarians he considered? A mere examination of the 
physical condition of various indexes and abstracts in 
libraries (flight be a fair indication of their compara¬ 
tive usefulness, arid prove to he a revelation to 'hose 
who are paying some of the deficits. 

At one time llie subject of agriculnue was con¬ 
sidered bv the Committee on tlje International Cata¬ 
logue of Scientific Literature, and* it was expected 
that a volume covering this subject would some time 
he published. The publishing of our “Agricultural 
Index ” gives opportunity to compare the value of a 
dictionary-catalogue published on the "cumulative 
plan ” monthly, annually,.and triennkillv with a classified 
catalogue published only (and tardily') as *n annual. 
Would it not he interesting to make inquiries among 
those who use such inference toots mttst in order to 
determine vvli.it method is most efficient? if lb should 
he found 1I1.11 indexing and cataloguing publications 
produced bv private corporations actually serve a 
useful pm pose, and pet haps relieve, “co-operative” 
organisations of some share of the deficit, should not 
these publications receive, If not conymendatlon, at 
least a nod of recognition? 

I have wondered whv men Of sciCnc^' fdiari 
planning catalogues or classifications', • do not consult 
those who make that work a “profession. When 
pimple build houses it is generally thought best to 
consult an architect. 

It may he worth while to note that of the four 
examples of indexes that you I!icntfori, three are'tlovv 
compiled on the alphabetic or dictionary plan. ,"The 
“Engineering Index,” published since 1884, changed 
fiurn the ilassified to the 'dictionary form on the 
annuals with the year Tile “Index Medictls ” 

has just recently changed from the Classified to the 
alphabetic form. We relieve the changes were made 
at the request of librarians who have, through their 
experience, found the dictionary- plan the more 
serviceable. 

It is to he hoped that in the Conference proposed 
bv Nahirf,, to which representatives of hi! branches 
of knowledge are to he invltejj, HUrnrians»and all 
those who make printed indexes will he included. 

H. W. WIi.son, 

■’ p ' President. 

The If. W. Wilson Company, Publishers of 
■' Indexes and Reference Works,' 958-964 
University Avenue, New York City, 

August 6. 


A Co-opkratjve index is one published by, or on 
behalf of, a professitMlal body with the view of scour¬ 
ing an adequate standard of efficiency. These indexes 
ore generally based, in part at any rate, upon volun¬ 
tary labour. Mr. Wilson is in error in supposing'that 
the main support fomphstracts and digests romes 
from the libraries^- It'S, defiVcd frrtm, the subscriptions 
of incmbyg' of the professional bodies.. Librarians 
are not qualified In advise on the matteri. 

- Indexing Suffers chiefly from the lafk of co-ordina- 
■tion and the. Insufficient supply of (pained workers. 
It is to'secure a proper co-ordination of effort that a 
*con/Hrence hat been proposed in these columns. The. 
^conference should undoubtedly include representatives 
of. the libraries and of the commercial .indexes. 

■y‘ The Writer or the ArticiL. 
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The British Association at Edinburgh. 


Till-: prospects of a first-rate meeting in Edin- 
JL burgh are now assured. The journal, which 
extends to more than forty pages, shows that all 
the sections will have a full programme—in fact, 
tin dilhcuity in several cases has been to lit the 
communications into the time available. The 
number of members already enrolled indicates 
that the total entry will exceed -looo, so that 
1 rum a numerical, as well as from other 
points of view, the Edinburgh meeting is 
i ertain of success. 'I lu: proof ropy of the list 
of members shows that British science is tb be 
strongly represented at the meeting. In the list 
are the names of many well-known men of science, 
including about one. handled fellows of the Royal 
Society. Three past-presidents ol the Association 
will attend the meeting Sir James Dewar, Sir 
Oliver Lodge, and Sir Edward Sharper Schafer 
t in addition to I’rof. Herdmaii, who resigns the 
office of president to Sir Edward Thorpe. 

A goodlv number of overseas and foreign men 
of science have signified their intention of being 
present at the meeting. Physics, mathematics, 
and chemistry are represented by I’rot. Svante 
Arrhenius (Stockholm), Prof. IT. K. Fiery. 
(Eiiriehjt Prof. F. M. Jaeger and Prof. Kapteyn 
(Groningen), Dr. Irving Langmuir (New York), 
Prof. J. C. McLennan (Toronto), Dr. Mans Pct- 
terssen (Gothenbcrg), Prof. Volterra (Rome), and 
Prof. R. VV. Wood (Johns Hopkins University). 
Geology and zoology have also a goodlv repre¬ 
sentation of men of science from overseas. In the 
former section are Prof. Collet (Geneva), Prof. 
R. A.'Daly (Harvard), Baron de Geer (Stork- 
holm), and Prof. Kolderup (Bergen), while in the 
section of zoology are Prof. J. F. van Bcmmelen 
and Prof. J. W. van Wijlie (Groningen), Prof. 
Herouard (Paris), and Prof. Vernon Kellogg 
(Washington). Other foreign representatives are 
Dr. Krogh (Copenhagen), in the section of physio¬ 
logy, Dr. Langfeld (Harvard), in the section of 
psychology, and Dr. J. P. I.otsv (Holland), in 
the section of botany. Most of these are to take 
part in the proceedings of the sections, rither hv 
presenting some communication on their recent 
work, or bv joining in the discussions which have 
been arranged. 

There will be a daily weather report for Edin¬ 
burgh. The Meteorological Office, Air Ministry, 
has arranged that during the week over which 


I the meetings of the British Association extend— 
September 7-14—a demonstration will be given 
; daily of the methods employed in preparing the 
. British daily weather map and in forecasting the 
weather in different districts of.the country during 
the ensuing twenty-four hours. For this purpose 
a temporary branch of the Meteorological Office, 
Edinburgh, is being opened in the natural philo¬ 
sophy department of the university, in which 
building the meetings of Section A (Mathematics 
1 and Physics) are being held. This temporary 
office is being supplied with wireless apparatus 
capable, of receiving all the different European 
synoptic messages. In addition, arrangements 
are being made for the receipt of weather mes- 
1 sages from various centres by telegraph and tele¬ 
phone, including messages from ships in the 
Atlantic, and some-of the information which is 
ordinarily collected by the Air Ministry for the 
purposes of aviation. 

Most of the meteorological data thus collected 
will be represented on a large blackboard map 
which has been erected in the entrance hall of the 
natural philosophy department, where it can be 
seen bv those attending the meetings. Some in¬ 
formation chiefly referring to local or Scottish 
weather conditions will also he shown. The area 
over which the map extends is from Spitsbergen, 
in the north, to Africa, in the south, and from 
Warsaw to the Azores, and it is expected 
that the representation on it of the morning’s 
weather throughout this area will be romplete 
bv to a m. 

A local daily weather report, embodying the 
more important data on the map, will be issued 
by 11 a.m., and a limited number of copies will 
he roadv for issue soon after that hour. The 
report will include a “general inference” from the 
ascertained pressure distribution, as well as a 
special forecast for the Edinburgh district. 

The demonstration will show what information 
can be obtained by the use of a suitable wireless 
receiving instrument, and how that information 
mav be utilised ; and it will illustrate the methods 
by which Scotland generally, and Edinburgh in 
particular, could he served in the matter of 
prompt and accurate information with regard to 
the weather of the day and its probable changes 
in the ensuing twenty-four hours.- 

J. H. Ashworth. 


Some Aspects and Problems of Post-war Science, Pure and Applied.* 

Bv SIR T. e6wARD TIIORPE, C.B., D.Sc., Sc.D., LL.D., F,R.S., Hon. F.R.S.Edin., 

President. ‘ 


r HE British Association for the Advancement 
of Science owes its origin, and, in great 
measure, its specific aims and functions, to the 
public spirit and zeal for the interests of science 

* e-esidenl'wt »ddr*« dtlivertd al tha Edinburgh matting o( lb* Brititb 
Ai wx ration on September 7. * 
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of Scotsmen. Its virtual founder was Sir David 
Brewster; its scope and character were defined by 
Principal Forbes. . In constitution it differed from 
thp migratory scientific associations existing on. 
the Continent, which 5 mainly served to promote the 
social intercourse of their members by annual 
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gatherings, in that it was to be a permanent 
organisation, with a settled establishment and 
headquarters, which should have not merely its 
yearly reunions, but which, “by methods and by 
influence peculiarly its own, should continue to 
operate during the intervals of these public assem¬ 
blies, and should aspire to give an impulse to 
every part of the scientific system; to mature 
scientific enterprise; and to direct the labours 
requisite for discovery.” 

Although, for reasons of policy, it was decided 
that its first meeting ol beptember 27, 1831, 

should be held at York, as the most central city 
for the three kingdoms, and its second and third 
meetings at the ancient Universities ot Oxford 
and Cambridge respectively, it was inevitable that 
the Association should seize the earliest oppor¬ 
tunity to visit the Metropolis of Scotland, where, 
as an historical fact, it may be said to have had its 
origin. . 

The meeting in this city of September 8, 1834, 
was noteworthy for many reasons. It afforded 
the first direct proof that the Association was ful¬ 
filling its purpose. This was shown by the popular 
appreciation which attended its activities, by the : 
range and character of its reports on the state and 
progress of science, by the interest and value ol 
its sectional proceedings, and by the mode in 
which its funds were employed. In felicitous 
terms the president of the preceding year, the 
Rev. Prof. Sedgwick, congratulated the gathering 
"on the increased strength in which they had 
assembled, in a place endeared to the feelings of \ 
every lover of science by so many delightful and I 
elevating recollections, especially by the recollec¬ 
tion of the great men whom it had fostered, or to 
whom it had given birth.” In a few' brief sen¬ 
tences Prof. Sedgwick indicated the great power 
which this Association is able to apply towards ' 
the advancement of science by combination and 
united action, and he supported his argument by- 
pointing to the results which it had already 
achieved during the three short years of its exist¬ 
ence. Prof. Sedgwick’s words are no less true 
to-day. His contention that one of the most im¬ 
portant functions of this philosophical union is to 
further what he termed the “commerce of ideas ” 
by joint discussions on subjects of kindred interest, | 
has been endorsed by the recent action of the. 
Council in bringing the various sections into still 
closer touch with each other with a view to the 
discussion of common problems of general in- 1 
lerest. This slight reorganisation of the work 
of the sections, which is in entire accord with the 1 
spirit and aims of the Association, as defined by 
its progenitors and formulated in its constitution, 
will take effect during the present meeting. 
Strictly speaking, such joint sectional discussions 
are npt unknown in our history, and their utility 
and influence haye been freely recognised. But 
hitherto the occasions have been more or less in¬ 
formal. They are now, it Is hoped, to be part of 
the regular official procedure of the meetings, tft 
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Ahich it is anticipated they will afford additional 
interest and value. 

Another noteworthy change in our procedure is 
the introduction of discussions on the addresses 
of the presidents of sections. Hitherto these ad¬ 
dresses have been formally read and never jdis- 
cussed. To the extent that they have been brief 
chronicles of the progress of the special depart¬ 
ments of science .with which the section is con¬ 
cerned they have given but little opportunity for 
discussion. With the greatly increased facilities 
which now exist for every worker to keep himself 
informed of the development of the branch of 
knowledge in which he is more pat ticularly in¬ 
terested, such rdsumis have in great measure lost 
their true purpose, and there has, consequently, 
been a growing tendency of late years for such 
presidential addresses to deal with contemporary 
topics ol general interest and of fundamental im¬ 
portance, affording ample opportunity lor a free 
exchange ot opinion. The experiment will cer¬ 
tainly conduce to the interest of the proceedings 
of the sections, and will contribute to the per' 
inanent value ot their work. We see in these 
several changes the development of ideas con¬ 
nected with the working of the Association which 
may be said to have had their birth at its first 
meeting in Edinburgh, eighty-seven years ego. • 

Sixteen years later—that is, on July 21, 1850— 
Edinburgh again extended her hospitality to the 
British Association, which then honoured itself by 
electing the learned principal of the united col¬ 
leges of St. Salvator and St. Leonard, St. 
Andrews, to the presidential chair--at once a 
tribute to Sir David Brewster's eminence as a 
natural philosopher, and a grateful recognition of 
his services to this body in suggesting and pro¬ 
moting- its formation. 

On the occasion of his inaugural address, after 
a brief account of recent progress in science, made 
with the lucidity of expression which characterised 
all the literals efforts of tlie learned biographer of 
Newton and versatile editor of the Edinburgh 
Encyclopaedia, the Edinburgh Magazine, and the 
Edinburgh Journal of Science, (lie president dwelt 
upon the beneficent influence of the Association in 
securing a more general attention to the. objects 
of science, and in effecting a removal of disad¬ 
vantages of a public kind that impeded its pro¬ 
gress. It was due largely to the action of the 
Association, assisted by the writings and personal 
exertions of its members, that the Government 
was induced to extend a direct national encourage¬ 
ment to science and to aid in its organisation. , 

Brewster had a lofty ideal of the place of science 
in the intellectual life of a rommunitv, and of the 
just position of the man of science in the social 
scale In well-weighed words, the outcome of 
matured experience and of an intimate knowledge 
of the working of European institutions created 
for the advancement of science and the diffusion 
of knowledge, he pleaded for the establishment of 
a national institution in Britain possessing a class 
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ot u'M'lom nu mbers who should devote themselves 
wholly lo science- with a place and station in 
society the most respectable and independent— 
“ Iree aliki as l'iaytair put it, "from the em¬ 
barrassments of poverty or the temptations of 
wenltli.” Such men, "ordained by the State to 
the undivided functions of science," would, he 
contended, do more and better work than those 
who snatch an hour or two trom their daily toil 
or nightly rest. 

‘This ideal of “combining what is insulated, and 
uniting in one great institution the living talent 
which is in active but undirected and unbefriended 
exercise arouild us," u.vs not attained during 
lirewster’s time, nor, notwithstanding' the reitera¬ 
tion of incontrovertible argument during the past 
seventy yeais, has it been reached in our own. 

1 have been led to dwell on Sir David lhewster's 
association with this question ot the relations of 
the State towards research for several leasons. 
Although he was not the lust to raise it- - for Davy 
mole than a (eiituiy ago made it the theme of 
presidential addresses, and brought his social m- 
iluciu e to hear in the attempt to enlist the prac¬ 
tical sympathy of the Government no one more 
consistently urged its national importance or sup¬ 
ported his case with a more powerful advocacy 
• than the principal of the University of Kdmburgh. 
it is only seemly, therefore, that on this particular 
occasion, and in this city of Ins adoption, where 
he spent so much of his intellectual energy, 1 
should specially allude to it. Moreover, we can 
never lorget what this Association owes to his 
large and fruitful mind. Kvery man is a debtor 
to his profession, from which he gains counten¬ 
ance.and profit. That Brewster was an ornament 
to his is acknowledged by evciy lover of learning. 
That he endeavoured to lie a help to it was grate¬ 
fully recognised during his lifetime. After his 
death it was said of him that the improved position 
of men of science in our time is chiefly due to bis 
exertions and his example. 

1 am naturally led to connect the meeting of 
1850 with a still more memorable gathering of this 
Association in this city. In August, 1871—just more 
than half a century ago- the British Association 
again assembled in Edinburgh under the presi¬ 
dency of Lord Kelvin "then Sir William Thomson. 
It was an historic occasion by reason of the 
address which inaugurated its proceedings. Lord 
Kelvin, with characteristic force and insistence, 
still further elaborated the theme which had been 
so signal a feature of Sir David Brewster’s 
address twenty-one years previously: “Whether 
wc look to the honour of England,” he said, “as a 
nation which ought always to be the foremost in 
promoting physical science, or to those vast 
economical advantages which must accrue from 
such establishments, we cannot but feel that ex- 
pciimcntal research ought to be made with us an 
object of national concern, and not left, as 
hitherto, exclusively to the private enterprise of 
self-sacrificing amateurs, and the necessarily, in- 
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consecutive action of our present Governmental 
Departments and of casual committees.” 

Lord Kelvin, as might have been anticipated, 
pleaded more especially for the institution of 
physical observatories and laboratories [or experi¬ 
mental research, to be conducted by qualified 
persons, whose duties should ( be not teaching, but 
experimenting. Such institutions as thgn existed, 
lie pointed out, afforded only a very partial and 
inadequate solution of a national need. They 
were, for the most part, “absolutely destitute of 
means, material, or personnel lor advancing 
science, except at the expense of volunteers, or 
of securing that volunteers should be tound to 
continue such little work as could then be carried 
on.” 

There were, however, even then, signs that the 
bread east upon the waters was slowly returning 
after many days. The establishment of the 
Cavendish Laboratory at Cambridge, by the 
munificence of its then chancellor, was a notable 
achievement. Whilst in its constitution as part of 
a university discipline it did not wholly realise the 
ideal of the two presidents, under its successive 
directors, I’rof. Clerk Maxwell, the late Lord 
Ravleigh, and Sir J. J. T homson, it has exerted a 
profound inllucnce. upon the development of ex¬ 
perimental physics, and has inspired the founda¬ 
tion of many similar educational institutions in this 
country.’ Experimental physics has thus received 
an enormous impetus during the last fifty years, 
and although in matters ot science there is but 
little folding of the hands to sleep, “the divine 
discontent ” of its followers has little cause for dis¬ 
quietude as regards the position of physics in this 
country. 

In the establishment of the National Physical 
Laboratory we have an approach to the ideal 
which my predecessors had so earnestly advocated. 
Other presidents, among whom 1 would specially 
name the late Sir Douglas Gallon, have con¬ 
tributed to this consummation. The result is a 
remarkable testimony to tile value of organised 
and continuous effort on the pint of the British 
Association in forming public opinion and in in¬ 
fluencing Departmental action. It would, how¬ 
ever, be ungrateful not to recall the action of the 
late Lord Salisbury -himself a follower of science 
and in full sympathy with its objects—in taking 
the first practical steps towards the creation of 
this magnificent national institution. I may be 
allowed, perhaps, to refer to this matter, as I 
have personal knowledge of the circumstances, 
being one of the few survivors of the Committee 
which Lord Salisbury caused to be formed, under 
the chairmanship of the late Lord Rayleigh, to 
inquire and report upon the expediency of estab¬ 
lishing an institution in Great Britain upon the 
model of certain State-aided institutions already- 
existing on the Continent, for the determination 
of physical constants of importance in the arts, for 
investigations in physical problems bearing upon 
•industry, for tbe standardisation and verification 
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ot phv sicat instruments, and for the general*pur- 
pos.es ot metrology. I do not profess to give the" 
exact terms of the reference to the Committee, 
but in substaftce these were recognised to be the 
general aims of the contemplated institute. The 
etidcnce »e received from many men of science, 
item Departmental.officers, and from representa- 
tnes of engineering and other industrial establish¬ 
ments was absolutely unanimous as to the great 
public utility of the projected laboratory. It need 
scarcely be said that the opportunity called forth 
all the energy and power of advocacy of Lord 
Kelvin, and 1 well remember with what strength 
ol conviction he impressed Ins views upon the 
Committee. That the National Physical Labora¬ 
tory has, under the ability, organising power, and 
business capacity of its lirst director, Sir Richard 
Glazebrook, abundantly justified Us creation is 
iciognised on all hands. Its services during the 
four years of war alone are sufficient proof of its 
national value. It has grown to be a large and 
rapidly increasing establishment, occupying itself 
with an extraordinary range of subjects, with a 
numerous and well-qualified staff, engaged in 
determinative and research work on practically 
cu ry branch of pure and applied phvsics. The 
range of its activities has been further increased 
by the establishment since the war of co-ordinating 
research boards for physics, chemistry, engineer¬ 
ing, and radio-research. Government Departments 
have learned to appreciate its services. The 
photometry division, for example, has been busy 
on experiments on navigation lamps for the Hoard 
ol Trade, on miners’ lamps for the Home Office, 
and on motor-car bead-lamps for the Minislryol 
Transport, and on the lighting of the National 
Gallery and the Houses of Parliament. Important 
work has been done on the forms of ships, on the 
steering and mameuvring of ships, on tfie effect 
of waves on ship resistance, on the interaction 
between passing ships, on seaplane floats, and on 
. ic' hulls of flying-boats. 

It is also actively engaged in the study of 
problems connected with aviation, and has a well- 
ordered department for aerodynamical research. 

It can already point to a long and valuable 
series of published researches, which are acknow¬ 
ledged to be among the moijt important contribu¬ 
tions to pure and applied physics which this 
country has made during recent years. 

1 may be pardoned, 1 hope, for another personal 
reference if I recall that it was at the Fdinburgh 
meeting, under Lord Kelvin’s presidency, fifty, 
years ago, that I first became a member of this 
Association, and had the honour of serving it as 
one of the secretaries of its chemical section. Fifty 
vears is a considerable span in the life of an in¬ 
dividual, but it is a relatively short period in the 
history of science. Nevertheless, those fifty yeSrs 
are richer in scientific achievement and in the im¬ 
portance and magnitude of the utilitarian applica¬ 
tions of practically every branch of science than 
any preceding similar interval. The most cursor^ 
comparison of the state of science, as revealed in 
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‘his comprehensive address, with the present con¬ 
dition those departments on which he chiellv 
dwelt, will suffice to show that the development 
has been such that even Lord Kelvin’s penetrative 
I genius, vivid imagination, and sanguine tempera¬ 
ment could hardly have anticipated. No previous 
lull-century in the history ol science has witnessed 
such momentous and fur-reachmg achievements. 
In pure chemistry it has seen the discovery of argon 
by Rayleigh, of radium by Mine. Curie, of helium 
as a terrestrial element by Ramsav, ol neon, 
xenon, and krypton by Ramsay and Travers, the 
product ioji of hvlmm Irom radium by Ramsav and 
SoddV, and the isolation ol lluorinc by Moissan. 
These are undoubtedly great discoveries, hut their 
value is enormously enhanced by the theoretical 
and praitical consequences which How fiom them. 

In applied chemistry it lias witnessed the 
general application of the Gilchrist-Thomas pro¬ 
cess of iron-purification, the production of calcium 
evanamide by the process of Frank and Caro. 
Sabatier's process of hydrogenation, a widespread 
application of liquefied gases, and Haber’s work 
on ammonia synthesis -all manufacturing pro¬ 
cesses which have practically revolutionised the 
industries with which they are concerned. 

In pure phvsics it has seen the rise of the 
electron theory, by Lorentz; Hertz’s disecAcrv 01* 
electro-magnetic waves; the investigation of 
cathode lavs by Tenant, and illy' elucidation of 
crystal structure bv Bragg 

It has seen, moreover, the invention of the 
telephone, the establishment of incandescent light¬ 
ing, the electric transmission of force, the inven¬ 
tion of tile cinematograph, of wireless telegraphy, 
the application of the Rdntgcn rays, and the 
photographic reproduction of colour. 

In physical chemistry it lias witnessed the crea¬ 
tion of stereochemistry hv Van I’Hoff and I.e Bel, 
Gibbs’s work on the phase rule, Van t’Hoff’s 
theory of solutions, Arrhenius’s theory of ionic 
dissociation, and Nernsl’s theory of the galvanic 

cell. 

Such a list is far from complete, and might he 
greatly extended; hut it will at least serve to 
indicate the measure of progress which the world 
owes to the development and application during 
the last fifty years of the two sciences physics 
and chemistr\ — to which Lord Kelvin specially 
referred. 

The more rapid dissemination of information 
concerning the results of recent or contemporary 
investigation, which Lord Kelvin so strongly 
urged as “an object to which the powerful action 
of the British Association would he thoroughly 
appropriate,” has been happily accomplished. The 
timelv aid of the Association in contributing to 
the initial expense of preparing and publishing 
monthly abstracts of foreign chemical literature 
hv the Chemical Society.is gratefully remembered 
bv British chemists. The example has been fol¬ 
lowed by the greater number of our scientific and 
technical societies, and the results of contemporary 
inquiry in every important branch of pure and 
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applied alienee are now quickly brought to the' 
knowledge ot all interested workers. In fact, as 
regards the particular branch of science with which 
I am more directly concerned, the arrangements 
lor the picparation and dissemination of abstracts 
ol contemporary foreign chemical literature are 
proving to be a veritable embarrassment ot riches, 
and tin re is much need for co-operation among tile 
various distributing societies. This need is espe- 
1 i.idy urgent at the present time owing to the 
greatly increased cost of paper, printing, binding, 
and indeed of every item (onnuted with publica¬ 
tion, which expense, ol course, ultimately tails 
upon tiie various societies- and their menlbers. 

1 lie problem, which lias already received some 
attention from those entrusted with the manage¬ 
ment of the societies referred to, is not without 
its difficulties, but these aie not insoluble. There 
is little doubt that a resolute and unanimous effort 
to Imd a solution would meet with success. 

l he present high cost ot book production, which 
in the case of specialised books is about three 
times what it was in lyi4, is exercising a most 
prejudicial effect upon tile spread of scientific 
knowledge. Hooks on science are not generally 
among the “best sellers.” They appeal to a com¬ 
paratively limited and not particularly wealthy 
public,’ largely composed of the professional 
classes who have suite-red in no small measure 
Irom the economic cllccts of the war The present 
iug-h price of this class of literature is to the 
public detriment. Eventually it is no less to the 
detriment ol the printing anti publishing trades. 
Publishers are well aware ol this fact, and 
attempts are being made by discussions between 
employers and the executives of the Typographical 
Association and other societies Of compositors to 
reach an equitable solution, and it is greatly to 
he hoped that it will be speedily found. 

All thinking men are agreed that science is at 
the basis ot national progress. Science can de¬ 
velop only by research. Rese.ueh is the mother of 
discovery, and discovery ol invention. The in¬ 
dustrial position ot a nation, its manufactures and 
commerce, and ultimately its wealth, depend upon 
invention, its welfare and stability largely rest 
upon the equitable distribution of its wealth. All 
this seems so obvious, and has been so frequently 
and so convincingly stated, that it is superlluous 
tu dwell upon it in a scientific gathering to-day. 

A late distinguished Admiral, you may re¬ 
member, insisted on the value ol reiteration. On 
this particular question it was never more needed 
than now. The crisis through which wo have 
iceontly passed requires it in the interests of 
national welfare. Of all post-war problems to 
engage our serious attention, none is more im¬ 
portant in regard to our position and continued 
existence than the nation’s attitude towards 
science and scientific research, and there is no 
more opportune time than the present in which to 
seek to enforce the teaching of one of the most 
pregnant lessons of our late experience. 

It is, unfortunately, only too true that the indus- 
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Jrial world has in the past underrated the value of 
research. One indication that the nation is at 
length aroused to its importance is to be seen in 
the establishment of the Department of Scientific 
and Industrial Research, with its many subordin¬ 
ate associations. The outbreak of the Great War, 
and much in its subsequent history, revealed, as 
we all know, many national shortcomings, due to 
our indifference to, and actual neglect of, many 
things which are at the root of our prosperity and 
security. During the war, and at its close, vari¬ 
ous attempts, more or less unconnected, were 
made to find a remedy. Of the several committees 
and hoards which were set up, those which still 
exist have now been co-ordinated and brought 
under the control of a central organisation—the 
Department of Scientific and Iridusttial Research. 
Research has now become a national and State- 
aided object. For the first time in our history its 
pursuit with us has been organised by Government 
action. As thus organised it seeks to fulfil the 
aspirations to which I have referred, whilst meet¬ 
ing many of the objections which have been urged 
against the endowment of research. It must be 
recognised that modern ideas of democracy are 
adverse to the creation of places to which-definite 
work is not assigned and from which definite 
results do not emanate. This objection, which 
strikes at the root of the establishment of such an 
institution as Sir David Rrewster contemplated, 
is, to a large extent, obviated by the scheme of 
the Department of Scientific and Industrial Re¬ 
search. It does not prescribe or fetter research, 
but, whilst aiding by personal payments the in¬ 
dividual worker, leaves him free to pursue his 
inquiry as he thinks best. Grants are made, on 
the recommendation of an Advisory Council of 
experts, to research workers in educational in¬ 
stitutions and elsewhere, in order to promote re¬ 
search of high character on fundamental problems 
of pure science or in suitable cases on problems of 
applied science. Of the boards and committees 
and similar organisations established prior to or 
during the war, or subsequent to it, with one or 
two exceptions, all are now directly under the 
Department. They deal with a wide range of 
subjects, such as the Building Research Board, 
established early in ;qjo to organise and super¬ 
vise investigations on building materials and con¬ 
struction, to study structural failures, and to fix 
standards for structural materials. The Fond In¬ 
vestigation Board deals with the preservation by 
cold of food, and with the engineering problems 
of cold storage, with the chemistry of putrefaction, 
and the agents which induce it, with the bionomics 
of moulds, and the chemistry of edible oils and 
fats. The Fuel Research Board is concerned with 
the immediate importance of fuel economy and 
wfth investigations of the questions of oil-fuel for 
the Navy and Mercantile Marine, the survey of 
the national coal resources, domestic heating, air 
pollution, pulverised fuel, utilisation of peat, the 
Search for possible substitutes for natural fuel oil, 
and for practicable sources of power alcohol. ' 
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The Geological Survey Board has taken* over 
the Geological Survey of Great Britain and the 
control of the Museum of Practical Geology. The 
maintenance of the National Physical Laboratory, 
originally controlled by a general board and an 
executive committee appointed b> the president 
and council of the,Royal Society, is now trans¬ 
ferred to the Department of Scientific and Indus¬ 
trial Research. A Mines Research Committee 
and a Mine Rescue Apparatus Committee are 
attached to the Department. The iormcr is con¬ 
cerned with such questions as tin. determination 
of the geothermic gradient, the influence of tem¬ 
perature of intake and return air on strata, the 
effect of seasonal changes on strata temperature 
of intakes, the cooling effect dye to the evolution 
of fire-damp, heat production from the oxidation 
of timber, etc. The Department is also directing 
inquiries on the preservation and restoration of 
antique objects deposited in flic British Museum. 
It is concerned with the gauging of rivers and 
tidal currents, with special reference to a hydro- 
graphical survey of Great Britain in n Intion to 
the national resources of water-power. In accord¬ 
ance with the Government policy, four co-ordin¬ 
ating boards have been established to organise 
scientific work in connection with the fighting 
forces, so as to avoid unnecessary overlapping and 
to provide, a single direction and financial control. 
The four boards deal, respectively, with chemical 
and physical problems, problems of radio-research, 
and engineering. These boards have attached to 
fhem various commiftees dealing with special in¬ 
quiries, some of which will be carried out at the 
National Physical Laboratory. The Government 
have also authorised the establishment of a Forest 
Products Research Board. 

The Department is further empowered to assist 
learned or scientific societies and institutions in 
carrying out investigations. Sonic of these were 
initiated prior to the war, and were likely to be 
ibandoned owing to lack of funds. Whenever 
ti e investigation has a direct hearing upon a par¬ 
ticular industry that had not hitherto been able 
to establish a research association, it has been a 
< ondition of a grant that the institution directing 
the research should obtain contributions towards 
the cost on a l. for I. basis,^either directly through | 
its corporate funds, or by special subscriptions 
from interested firms. On the formation of the 
appropriate association the research is, under suit¬ 
able safeguards, transferred to it for continuance. 
The formation of a number of research associa¬ 
tions has thus been stimulated, dealing, for ex¬ 
ample, with scientific instruments, non-ferrous 
metals, glass, silk, refractories, electrical and 
allied industries, pottery, etc. . 

Grants are made to research associations 
ormed voluntarily by manufacturers for the pur¬ 
poses of research, from a fund of a million ster- 
ing, placed at the disposal of the Research De¬ 
partment for this purpose: Such associations, to 
pe eligible for the grant, must submit articles pf 
association for the approval of the Department 
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•and the Board ol Trade. II these are yapprov ed, 
licences are issued by the Board of Trade icoog- 
msing the associations as limited liability com¬ 
panies working wiliiout profits. Subscriptions paid 
to an association by contributing linns arc recog¬ 
nised by the Board ol inland Revenue as business 
costs ol the linns, and aic not subject to income 
or excess ptohts taxes. 1 he income ol the asso¬ 
ciation is similarly lree ol income fax. Grants arc 
ordinarily made to these associations on the basis 
of 1/. for every il. raised by the association'be¬ 
tween limits depending upon the particular in¬ 
dustry concerned. In the case ol two lesearch 
associations grants ary made at a'higher rale than 
/, tor /., as these industries are regaided as having 
a special claim to State assistance on account ol 
their "pivotal " character. 1 lie results of icscnn li 
are the sole property of the association making 
them, subject to ccitain lights of veto possessed 
by the Department fot flit- purposes ol ensuring 
that they arc not communicated to foreign coun¬ 
tin',s, except with the Consent of the Department, 
and that they may be made available to other 111- 
teresled industries and to the Government itself 
on suitable lernis. 

These arrangements have been found to be 
generally satisfactory, and at the present time 
twenty-four ol stall 1 csc.itch association hav*i 
been formed to whom licences have been issued 
by the Boaid ol I rade. Olliers are in process of 
formation, and may be expected to be at vvoik at 
an early date. These research associations are 
concerned with nearly all our leading industries. 
The official addresses ol most of them are in 
Ixindon ; others have their headquarters in Man¬ 
chester, Leeds, Sheffield, Birmingham, Northamp¬ 
ton, Coventry, Glasgow, and Belfast. 

The Department lias further established a 
Records Bureau, which is reS|>oi)sible for ret riv¬ 
ing, abstracting, filing and collating communica¬ 
tions iioin research workers, boards, institutions, 
or associations related to, or supervised by, the 
Department, 'ibis information is regarded as con¬ 
fidential, and will not he communicated except in 
writing, and alter consultation with the research 
worker or organisation from which it has been 
received. Also such noil-confidential information 
as comes into the possession of the Department 
which is of evident or probable value to those 
working 111 touch witli the Department is collected 
and filed in the bureau and made generally avail¬ 
able. 

It is also a function ot the bureau to effect 
economy in preventing repetition and overlapping 
of investigations and in ensuring that the fullest 
possible use is made of the results of research. 
Thus the programmes of research associations 
are compared in order to ensure that researches 
are not unwittingly duplicated by different re¬ 
search associations. Sometimes two or more re¬ 
search associations may be interested in one 
problem from different points of view, and when 
this occurs it may be possible for the bureau to 
arrange a concerted attack upon the common 
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problem, • cai h research association undertaking 
that phase of the work in which it is specially 
intcri sled and sharing in the general results. 

As researches carried out under the Department 
frequently produce results for which it is possible 
to take out patents, careful consideration has been 
given to the problems of policy arising on this 
snbjei t, and other Government Departments also 
interested have been freely consulted. As the 
result, an Inter-Departmental Committee has been 
established with the following terms of refer¬ 
ence : — 

(1) To consider the methods of dealing with in¬ 
ventions made liv workers aided or maintained 
Irom public funds, whelhei such workers be en¬ 
gaged (u) as research uni In rs, or (b) in some other 
te< hnieal capacity, so as to give a fair reward to 
the inventor and thus cm mirage further effort, to 
secure the utilisation in uulusliy of suitable inven¬ 
tions and to protect the national interest ; and 

(2) To outline a comse ol procedure in respect 
of inventions arising out of State-aided or sup- 
potted work which shall further these aims and he 
suitable for adoption bv all Government Depart¬ 
ments concerned. 

About forty patents have been taken out by the 
Department jointly with the inventors and other 
Litcresfed bodies, but of these nine have after¬ 
wards been abandoned. At least five patents 
have been developed to such a stage as to he ready 
for immediate industrial application. 

ft will he obvious from this short summary of 
the activities of the Department of Scientific 
and Industrial Research, based upon in¬ 
formation kindly supplied to me bv Sir Francis 
Ogilvfe, that this great scheme of State-aided re¬ 
search has been conceived and is administered on 
broad and liberal lines. A considerable number of 
valuable reports from its various boards and com¬ 
mittees have already been published, and others 
are in the press, but it is, of course, much too 
soon to appreciate the full effects of their opera¬ 
tions; but if can scarcely be doubted that they are 
hound to exercise a profound influence upon indus¬ 
tries which ultimately depend upon discovery and 
invention. The establishment of the Department 
marks an epoch in our history. No such compre¬ 
hensive organisation for the application of science 
to national needs has ever been created bv any 
other State. We may say we owe it directly to 
the Great War. Even from the evil of that great 
catastrophe there is some soul of goodness would 
we observing!}- distil it out. 

I turn now to a question of scientific interest 
which is attracting general attention at the present 
time. It is directly connected with Lord Kelvin’s 
address fifty years ago. 

The molecular theorv of matter—a theory which 
in its crudest form has descended to u.s from the 
earliest times, and which has been elaborated by 
various speculative thinkers through the inter¬ 
vening ages, scarcely rested upon an experimental 
basis until within the memory of men still living. 
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When Lord Kelvin spoke in 1871, the best-estab¬ 
lished development of the molecular hypothesis 
was exhibited in the kinetic theory of gases as 
worked out by Joule, Clausius, and Clerk 
Maxwell. As he then said, no such comprehensive 
molecular theory had ever been even imagined 
before the nineteenth century* but, with the eye 
ol laitli, he clearly perceived that, definite and 
complete in its area as it was, it was ‘'but a well- 
drawn part of a great chart, in which all physical 
science will be represented with every property of 
matter shown in dynamical relation to the whole. 
1 he prospect we now have of an early completion 
ol this chart is based on the assumption of atoms ; 
but there can be no permanent satisfaction to the 
mind in explaining heat, light, elasticity, diffusion, 
electricity and magnetism, in gases, liquids, and 
solids, and describing precisely the relations of 
these different states ol matter to one another by 
statistics ol great numbers of atoms when the 
properties of the atom itself are simph assumed. 
When the theory, of which we have the first in¬ 
stalment m Clausius s and Maxwell's work, is 
complete, we are but brought fare to face with a 
superlatively grand question: What is the inner 
ntei hanism ol the atom? " 

It the propel ties and altections of matter are 
dependent upon the innir mechanism of the atom, 
an atomic theory, to he valid, must comprehend 
and explain them all. There cannot he one kind 
of atom for the physicist find another for the 
chemist. The nature of chemical Affinity and of 
valency, the modes of their action, the difference 
in characteristics of the chemical elements, even 
their number, internal constitution, periodic posi¬ 
tion, and possible isotopic rearrangements must 
be accounted for and explained by it. Fifty years 
ago chemists, tor the most part, rested in the com¬ 
fortable belief of tlu 1 existence of atoms in the 
restricted sense in which Dalton, as a legacy from 
Newton, hail imagined them. I-ord Kelvin, unlike 
the chemists, had never been in the habit of 
evading questions as to the hardness or indivisi¬ 
bility id atoms by virtually assuming them to be 
infinitely small and infinitely numerous.” Nor, on 
the other hand, did he realise, with Boseovieh, the 
atom “ as a mystic point end-need with inertia and 
the attribute ol attracting or repelling other such 
centres.” Science advances not so much by funda¬ 
mental alterations in its beliefs as by additions to 
them. Dalton would equally have regarded the 
atom “ as a piece of matter of measurable dimen¬ 
sions, with shape, motion, and laws of action, 
intelligible subjects of scientific investigation.” 

In spite of the fact that the atomic theory, as 
formulated by Dalton, has been generally accepted 
for nearly a century, it is only within the last few 
years that physicists have arrived at a conception 
of the structure of the atom sufficiently precise to 
be of service to chemists in connection with the 
relation between the properties of elements of dif¬ 
ferent kinds, and in throwing light on the mech¬ 
anism of chemical combination. 

This further investigation of the “ superlatively 
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grand question—the inner mechanism of *the 
atom "—has profoundly modified the basic con¬ 
ceptions of chemistry. It has led to a great ex¬ 
tension of our views concerning the real nature of 
the chemical elements. The discovery of the elec¬ 
tron, the production of helium in the radioactive 
disintegration of atjms, the recognition ol the 
existence of isotopes, the possibility that all ele¬ 
mentary atoms are composed either ot helium 
atoms or of atoms of hydrogen and helium, anti 
that these atoms, in their turn, are built up of two 
constituents, one of which is the electron, a par¬ 
ticle of negative electricity the mass of which is 
only 1/1800 ol that of an atom of hydrogen, and 
the other a particle of positive electrii ity the mass 
ot which is practically identical with that ol the 
same atom—the outcome, in short, ol the collective 
work of Soddy, Rutherford, J. J. Thomson, Collie, 
Moseley, and others—are pregnant facts which 
have completely altered the fundamental aspects 
of the science. Chemical philosophy has, in fact, 
now definitely entered on a new phase. 

Looking hack over the past, some indications of 
the coming change might have been perceived 
wholly unconnected, of course, with the recent ex¬ 
perimental work which has served to ratify it. In 
a short paper entitled, “ Speculative Ideas respit¬ 
ing the Constitution of Matter,” originally pub¬ 
lished in 1863, Graham conceived that the various 
kinds of matter, now recognised as different ele¬ 
mentary substances, may possess one and the same 
ultimate or atomic molecule existing in different 
conditions of movement. This idea, in its essence, 
may be said to be as old as the time of lx'ucippus. 
To Graham as to Leucippus, “ the action of the 
atom as one substance taking various forms by 
combinations unlimited, was enough to account for 
all the phenomena of the world. By separation 
and union with constant motion all things could 
he done.” But Graham developed the conception 
bv independent thought, and in the light of experi¬ 
mentally ascertained knowledge which the world 
ovv, s to his labours. He might have been cog¬ 
nisant of the speculations of the Greeks, but-thcre 
is no evidence that he was knowingly influenced 
by them. In his paper, Graham uses the terms 
‘‘ atom ” and “ molecule,” if not exactly in the 
same sense that modern teaching demands, yet 
m a sense very different from 'that hitherto 
required bv the limitations of contemporary 
chemical doctrine. He conceives of a lower 
order of atoms than the chemical atom of 
Dalton, and founds on his conception an 
explanation of chemical combination based 
upon a fixed combining measure, which he terms 
the matron, its relative weight being one for 
hydrogen, sixteen for oxygen, and so on with the 
other so-called “ elements.” Graham, in fart, 
like Davy before him, never committed himself 
to a belief in the indivisibility of the Daltonian 
atom. The original atom may, he thought, be far 
down. 

The idea of a primordial yle, or of the essential 
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unity of matter, has persisted throughout the ages, 
and, in spite of much experimental work, some of 
ii of the highest order, which was thought to have 
demolished it, it has survived, revivified and sup- 
poited by analogies and arguments drawn Irom 
every field of natural inquiry. This idea, ol course, 
was at the basis of the hypothesis ol l’rtiut, 
which, even as modified by Dumas, was held to he 
reluted by the monumental work of Stas. But, as 
pointed out by Marignae and Dumas, anyone who 
will impartially look at the facts can scarcely 
escape the feeling that there must he some reason 
for the frequent recurrence of atomic weights dif- 
ftimgahy so little from the numbers required by 
the law vvliuh the work of Stas was supposed to 
dispime. '1 he more exact study within rei ent years 
ol the methods of determining atomic weights 
and the great improvement in experimental 
appliances and technique, combined with a more 
rigorous standard of accuracy demanded by a 
general recognition of the far-reaching import¬ 
ance of an exact knowledge of these physical con¬ 
stants, have resulted in intensifying the hi liel that 
some natural law must he at the basis of the fact 
that so many of the most carefully determined 
atomic weights on the oxygen standard are whole 
numbers. Nevertheless, there were well-authenti¬ 
cated exceptions which seemed to invalidate its % 
universality. The proved fact that a so-called ele¬ 
ment may be a mixture of isotopes—substances of 
the same chemical attributes, but of varying 
atomic weight—has thrown new light on the ques¬ 
tion. It is now recognised that the fractional 
values independently established in the ease of any 
one element by the most accurate experimental 
work of various investigators are, in eflect, “ sta¬ 
tistical quantities” dependent upon a mixture of 
isotopes This result, indeed, is a neeessaiv corol¬ 
lary of modern conceptions of the inner mechan¬ 
ism of the atom. The theory that all elementaly 
atoms are composed of helium atoms, or of helium 
and hvdrogcn atoms, may be regarded as an exten¬ 
sion of Trout’s hypothesis, with, however, this 
important distinction, that whereas Trout’s hypo¬ 
thesis was at best a surmise, with little, and that 
little only weak, experimental evidence to support 
it, the new theory is directly deduced from well- 
established facts. The hydrogen isotope, II,,, first 
detected bv Sir | |. Thomson, of which the exist¬ 

ence has been confirmed by Aston, would seem to 
he an integral part of atomic structure, Rutherford, 
by the disruption of oxvgen and nitrogen, lias also 
isolated a substance of mass 3 which enters into 
the structure of atomic nuclei, but which he re¬ 
gards as ail isotope of helium, which itself is built 
tip of four hydrogen nuclei, together with two 
rctnonling electrons. The atomic nuclei of ele¬ 
ments of even atomic number would appear to tie 
composed of helium nuclei only, or of helium 
nuclei with cementing electrons; whereas those of 
elements of odd atomic number arc made up of 
helium and hydrogen nuclei together with cement¬ 
ing. electrons. In the case of the lighter elements 
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of the latter class, the number of hydrogen nuclei 
associated with the helium nuclei is invariably 
three, except in that of nitrogen, where it is two. 
'I he freijuent occurrence of this group of three 
h) drogen nuclei indicates that it is structurally an 
isotope of hydrogen with an atomic weight of 
three and a nuclear charge of one. It is surmised 
that it is identical with the hypothetical “ nebu- 
Iium ” from which our “ elements ” are held by 
astro-physicists to be originally produced in the 
stars through hydrogen and helium. 

These results are of cxtraoidinary interest as 
heating on the question of the essential unity of 
matter and thg mode of gi nesis of the elements. 
Members of the British Association may recall the 
suggestive address on this subjet t of the late Sir 
William Crookes, delivered to the Chemical Sec¬ 
tion at the llirmingharn meeting of 1886, in which 
he questioned whether there is absolute uniformity 
in the mass of the atoms of a chemical element, 
as postulated by Dalton He thought, with Marig- 
nae and Si hutzenbcrgi r, who had previously raised 
the same doubt, that it was not improbable that 
what we term an atomic weight merely represents 
a mean value around which the actual weights of 
the atoms vary within narrow limits, or, in other 
words, that the mean mass is “ a statistical con¬ 
stant of great stability.” No valid experimental 
'evidence in support of this surmise was or eiiuld 
hi- offered at the time it was uttered. Maxwell 
pointed out that the phenomena of gaseous dif¬ 
fusion, as then ascertained, would seem to nega¬ 
tive the supposition. If hydrogen, for example, 
were composed of atoms of varying mass, it 
should be possible to separate the lighter from the 
heavier atoms by diffusion through a porous sep¬ 
tum. • “ As no chemist,” said Maxwell, “ has yet 
obtained specimens of hydrogen diflcring in this 
was from other specimens, we conclude that all 
the molecules of hydrogen arc of sensibly the same 
mass, and not merely that their mean mass is a 
statistical ropstant of great stability." 1 But 
against this it may he doubted whether any 
chemist had ever made experiments sufficiently 
precise to solve this point. 

The work of Sir Norman Lockyer on the spec¬ 
troscopic evidence for the dissociation of “ ele¬ 
mentary ” matter at transesndcntal temperatures, 
and the possible synthetic intro-stellar production 
of elements, through the helium of which he ori¬ 
ginally detected the existence, will also find its due 
place in the history of this new philosophy. 

Sir J. J. Thomson was the first to afford direct 
evidence that the atoms of an element, if not 
exactly of the same mass, were at least approxi¬ 
mately so, by his method of analysis of positive 
rays. By an extension of this method Dr. F. W. 
Aston has succeeded in showing that a number 
of elements are in reality mixtures of isotopes. It 
has been proved, 'for example, that neon, which 
has a mean atomic weight of about 20.2, consists 
of two isotopes having the atomic weights respec- 

1 Clerk Maxwell, art. “Atom,” Ency. Brit , 9th ed. 

. NO. 2706, VOL. I08] 


[September 8, 1921 


tiv»ly of 20 and 22, mixed in the proportion of 
90 per cent, of the former with 10 per cent, of the 
hitter. By fractional diffusion through a porous 
septum an apparent difference of density of 07 
per cent, between the lightest and heaviest frac¬ 
tions was obtained. The kind of experiment which 
Maxwell imagined proved the invariability of the 
hydrogen atom has sufficed to show the converse 
in the case of neon. 

The element chlorine has had its atomic weight 
repeatedly determined, and, for special reasons, 
with the highest attainable accuracy. On the 
oxygen standard it is 35 46, and this value is 
accurate to the second decimal place. All attempts 
to prove that it is a whole number—35 or 36—-have 
failed. When, however, the gas is analysed by 
the same method as that used in the case of neon 
it is found to consist of at least two isotopes of 
relative mass 35 and 37. There is no evidence 
whatever of an individual substance having the 
atomic weight 3:74b. Hence chlorine is to be 
regarded as a complex element consisting of two 
principal isotopes of atomic weights 35 and 37 pre¬ 
sent in such proportion as to afford the mean 
mass 31746. The atomic weight of chlorine has 
been so frequently determined by various observers 
and by various methods with practically identical 
results that it seems difficult to believe that it con¬ 
sists of isotopes present in definite and invariable 
proportion. Dr, Aston meets this objection by 
pointing out that all the accurate determinations 
have been made with chlorine defived originally 
from the same source, the sea, which has been 
perfectly mixed for asms, ff samples of the ele¬ 
ment could be obtained from some other original 
source, it is possible that other values of atomic 
weight would be obtained, exactly as in the case 
of lead, in which the existence of isotopes in the 
metal found in various radioactive minerals was 
first conclusively established. 

Argon, which has an atomic weight of 39'88, 
was found to consist mainly of an isotope having 
an atomic weight of 40, associated to the extent 
of atjout 3 per cent, with an isotope of atomic 
weight 36. Krypton and xenon are far more com¬ 
plex. The former would appear to consist of six 
isotopes, 78, So, 82, 83, 84.^86; the latter of five 
isotopes, 129, 131, T32, 134, 136. 

Fluorine is*a simpfe element of atomic weight 
19. Bromine consists of equal quantities of two 
isotopes, 79 and 81. Iodine, on the contrary, 
would appear to be a simple element of atomic 
weight 127. The case of tellurium is of special 
interest in view of its periodic relation to iodine, 
but the results of its examination up to the present 
are indefinite. 

Boron and silicon arc complex elements, each 
consisting of two isotopes, 10 and 11, and 28 and 
29, respectively. 

Sulphur, phosphorus, and arsenic are apparently 
simple elements. Their accepted atomic weights 
are practically integers. 

. All this work is so recent that there has been 
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little opportunity, as yet, of extending it to fcny 
considerable number of the metallic elements. 

1 hese, as will be obvious from the nature of the 
methods employed, present special difficulties. It 
is, however, -highly probable that mercury is a 
mixed etqp&l* consisting of many isotopes. These 
have teen partially separated by Brfinsfed and 
Hevy*y by fractional*distillation at very low pres¬ 
sures, 'and have been shown to vary very slightly 
jtj density. Lithium is found to consist of two iso¬ 
topes, 6 and 7. Sodium is simple, potassium and 
rubidium are complex, each of the two latter ele¬ 
ments consisting, apparently, of two isotopes. The 
accepted atomic weight of cassium, i32’8i, would 
indicate complexity, but the mass spectrum shows 
only one line at 133. Should this be confirmed, 
caesium would afford an excellent test ease. The 
accepted value for the atomic weight is sufficiently 
lar removed from a whole number to render 
turf her investigation desirable. 

1 his imperfect summary ol Dr. Aston's uotk is 
mainly based upon the account he recently gave to 
the Chemical Society. At the close of his lecture 
he pointed out the significance of the results in 
relation to the periodic law. It is clear that the 
order of the chemical or “ mean ” atomic weights 
in the periodic table has no practical significance ; 
anomalous cases, such as argon and potassium, 
are simply due to the relative proportions of their 
heavier and lighter isotopes. This docs not neces¬ 
sarily invalidate or even weaken the periodic law, 
which still rerriains the expression of a great 
natural truth. That the expression as Mendclceff 
left it is imperfect has long been recognised. The 
new light we have now gained has gone far to 
clear up much that was anomalous, especially 
Moseley’s discovery that the real sequence is the 
atomic number, not the atomic weight. This is 
one more illustration of the fact that science ad¬ 
vances by additions to its beliefs rather than by 
fundamental or revolutionary changes in them. 

The bearing of the electronic theory of matter, 
too, on Trout’s discarded hypothesis that the 
atoms of all elements were themselves built up of a 
primordial atom—-his prntylr, which he regarded 
as probably identical with hydrogen—is too ob¬ 
vious to need pointing out. In a sense, Trout’s 
hypothesis may be said to be now re-established, 
but with this essential modification—the primor¬ 
dial atoms he imagined are complex and arc of two 
kinds—atoms of positive and negative electricity 
—respectively known as protons and electrons. 
\These, in Dr. Aston’s words, are the standard 
B\icks that Nature employs in her operations of 
ele>nent building. 

T»ye true value of any theory consists in its com- 
preheij^iverfess and sufficiency. • As applied to 
chemistry, this theory of “ the inner mechanism 
of the atom ” must explain all its phenomena. We 
owe to Sir J. J. Thomson its extension to the 
explanation of the-periodic law, the atomic num¬ 
ber of an element, and of that varying power of 
chemical combination in an element we term 
valency. This explanation I give substantially in 
NO. 270^ VOL. I08] 


his own words. The number of electrons in an 
atom of the different elements has now been deter¬ 
mined, and has been found to be equal to the 
atomic number of the element, that is to the posi¬ 
tion which the element occupies in the series when 
the elements are arranged in the order of their 
atomic weights. W« know now the nature and 
quantity of the materials of which the atoms are 
made up. The properties of the atom will depend 
not only upon these factors, but also upon the way 
in which the electrons are arranged m the atom. 
This arrangement will depend on the forces be¬ 
tween the electrons themselves and also on those 
between the electrons aud the positive charges or 
piotons. One arrangement which naturally sug¬ 
gested itself is that the positive charges should be¬ 
at the centre with the negativi? electrons around it 
on the surface of a sphere. Mathematical investi¬ 
gation shows that this is a possible arrangement 
it the electrons on the sphere are not hx> crowded. 
The mutual repulsion ol the electrons resents over¬ 
crowding, and Sir J. J. 1 homson has shown that 
when there arc more than a certain number ol 
electrons on (lie sphere, the attraction of a posi¬ 
tive charge, limited as in the ease of the atom in 
magnitude to the sum of the charges on the elec¬ 
tions, is not able to keep the electrons in stable 
equilibrium on the sphere, the layer of electrons 
explodes, and a new arrangement is formed. The 
number of electrons which can be accommodated 
on the outer layer will depend upon the law ol 
force between the positive charge and the elec¬ 
tions. Sir J. J. Thomson has shown that this num¬ 
ber will be eight with a law of force of a simple 
type. 

To show tlie bearing of this result as affording 
an explanation of tile periodic law, let us, to 
begin with, take the case of the atom of lithium, 
which is supposed to have one electron in the 
outer layer. As each element has one more free 
electron in its atom than its predecessor, glucinum, 
the. element next in succession to lithium, will 
have two electrons in the outer layer of its atom, 
boron will have three, carbon four, nitrogen five, 
oxygen six, lluorinc seven, and neon eight. As 
there cannot be more than eight electrons in the 
outer laver, the additional electron in the atom of 
the next element, sodium, cannot find room in the 
same layer as the other electrons, but will go out¬ 
side, and thus the atom of sodium, like that of 
lithium, will have one electron in its outer layer. 
The additional electron, in the atom of the next 
element, magnesium, will join this, and the atom 
of magnesium, like that of glucinum, will have two 
electrons in the outer layer. Again, aluminium, 
like boron, will have three; silicon, like carbon, 
four; phosphorus, like nitrogen, five; sulphur, like 
oxygen, six; chlorine, like fluorine, seven; and 
argon, like neon, eight. The sequence will then 
begin again. Thus the number of electrons, one, 
two, three, up to eight, in the outer layer of the 
atom, will recur periodically as we proceed from 
one element to another in the order of their atomic 
weights, so that any property of an element which 
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ik-|>( mli on iht- number of electrons in the outer 
la)ei ol its atom will also recur periodically, which ' 
is jim 1 st; ly that remarkable property of the 
ik minis which is expressed by the periodic law of 
Meiuh letff, or the law of octaves ol Newlands. 

Iht- valency ol the elements, like their period¬ 
icity, is a consequence of lire principle that equi¬ 
librium becomes unstable when there art more 
than eight electrons in the outer layer of the atom, 
bur on this view the chemical combination between 
two atoms, A and B, consists in the electrons ol A 
getting linked up with those ol B. Consider an 
atom like that of neon, which has already eight 
tier trims in il*s outer layer; it cannot lmd room 
lor any more, so that no atoms tan be linked to 
it, and thus it cannot lorm any compounds. Now 
take an atom ol lluOlinc, which has seven clci trolls 
in its outer layer; it can lmd room lor one, but 
only 011c, electron, so that it can unite with one, 
but not with more than one, atom ol an clement 
like hydrogen, which has one electron in the outer 
layer, Muoi me, ill coidmgly, is monovalent. T he 
oxygen atom has six electrons; it lias, therefore, 
room lot two more, and so can link uj) with two 
atoms of hydrogen : hence oxygen is divalent. 
Similarly nitrogen, which has five electrons and 
three vacant places, will he trivalent, and so on. 
On this view an element should have two valen¬ 
cies, the sum of the two being equal to eight. 

'1 luis, to take oxygen as an example, it has only 
two vacant places, and so can lmd room only for 
the electrons ol two atoms; it has, however, six 
electrons available for filling uji the vacant places 
in other atoms, and as there is only one vacancy 
to he tilled in a lluorine atom the electrons in an 
oxygen atom could till up the vacancies in six 
fluorine atoms, and thereby attach these atoms to 
it. A fluoride of oxygen of this composition re¬ 
mains to he discovered, hut its analogue, SL r „ 
lirst made known bv Moissan, is a compound ol 
this tvpe. The existence of two valencies for an 
element is in accordance with views put forward- 
some time ago by Abegg and Bbdlandcr. l’rof. 
Lewis and Dr. Irving Langmuir have developed, 
with great ingenuity and sues css, the consequences 
which follow from the hypothesis that an octet of 
electrons surrounds the atoms in chemical com-, 
pounds. 

The term “atomic weight” has thus acquired 
for the chemist an altogether new and much wider 
significance. It has long been recognised that it 
has a far deeper import than as a constant useful 
in chemical arithmetic. Lor the ordinary pur¬ 
poses of quantitative analysis, of technology, and 
of trade, these constants may be said to he now 
known with sufficient accuracy; hut, in view of 
their hearing on the great problem of the essential 
nature of matter and on the “superlatively grand 
question, What is the inner mechanism of the 
atom?” they become of supreme importance. 
Their determination and study must now be ap¬ 
proached from entirely new points of view and by 
the conjoint action of chemists and physicists. 
The existence of isotopes has enormously widened 
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the* horizon. At first sight it would appear that 
we should require to know as many atomic 
weights as there are isotopes, and the chemist may 
well be appalled at such a prospect. All sorts of 
difficulties start up to aft right him', such as the 
prcscnt^impossibility of isolating isotopes in a state 
oi individuality, their possitjje instability, and the 
inability of’his quantitative methods to establish 
accurately the relatively small differences to be 
anticipated. All tills would seem to make for com¬ 
plexity. On the other hand, it may eventually 
tend towards simplification. It, with the aid of 
the physicist, we can unravel the nature and con¬ 
figuration of the atom of any particular element, 
and determine the number and relative arrangement 
ot the constituent protons and electrons, it may 
be possible to arrive at the atomic weight by 
simple; calculation, on the assumption that the 
integer rule is mathematically valid. This, how¬ 
ever, is almost certainly not the case, owing to the 
influence of “packing.” The little differences, in 
tact, may make all the difterenee. The ease is 
analogous to that of the so-called gaseous laws in 
which the departures from their mathematical ex¬ 
pression have been the means ot elucidating the 
physical constitution of the gases and of throwing 
light upon such variations m their behaviour as 
have been observed to occur. There would appear, 
therefore, ample scope for the chemist in deter¬ 
mining with the highest attainable accuracy the 
departures from the whole-number rule, since it 
is evident that much depends upon their exact 
extent. 

These considerations have already engaged the 
attention of chemists. Lor some years past a 
small International Committee, originally ap¬ 
pointed in iqoy, has made and published an annual 
report in winch they have noted such determina¬ 
tions of atomic weight as have, been made during 
the year preceding each report, and they have 
from time to time made suggestions for the 
amendment of the tables of atomic weights, pub¬ 
lished in text-books and chemical journals, and in 
use in chemical laboratories. In view of recent 
developments, the time has now arrived when the 
work of this International Committee must he re¬ 
organised and its aims and functions extended. 
T he mode in which this should be done has been 
discussed at the meeting in Brussels, in June last, 
of the International Union of Chemistry l’ure and 
Applied, and has resulted in strengthening the con¬ 
stitution of the Committee and in a wide extension 
of its scope. 

The crisis through which wo have recently 
passed has had a profound effect upon the world. 
The spectacle of the most cultured and most highly 
developed peoples on this earth, armed with every 
offensive appliance which science and the inventive 
skill and ingenuity of men could suggest, in the 
throes of a death struggle must have made the 
angels weep. That dreadful harvest of death is 
past, but the. aftermath remains. Some of it is 
evil, and the evil will persist for, it may be, genera- 
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ions. There is, however, an element of good in 
t, and the good, we trust, will develop and in- 
rease with increase of years. The whole com- 
ilexion of the world—material, social, economic, 
lolitical, moralj spiritual—has been changed, in 
ei tain aspects immediately for the worse, m 
,thers prospectively fi*r the better. It bellows 
us, then, as a nation to pay heed to the lessons 
at the W'nr. 

The theme is far too complicated to be treated 
adequately within the limits ot such an address as 
this; but there are some aspects of it germane to 
the objects of this Association, and 1 venture, 
therefore, in the time that remains to me, to bring 
them to your notice. 

I he Great War differed from all previous inter¬ 
necine struggles in the extent to which organised 
si icnce was invoked and systematically applied in 
us prosecution. In its later phases, indeed, 
success became largely a question as to which ol 
the great contending parlies could most rapidly 
and most effectively bring its resources to their 
ml. The chief protagonists had been in the lorc- 
liont of scientific progress lor centuries, and had 
in at cumulated experience of the mamtold applica- 
uins ol science in practically every department ol 
luman activity that could have any possible rela¬ 
tion to the conduct ol war. The military class 
n every country is probably the most conservative 
it all the prolessions and the slowest to depart 
rom tradition; but when nations are at grips, and 
hey realise that their very existence is threatened, 
■verv agency that may tend to cripple the ad- 
.crs.iry is apt to be icsorted to—no matter how 
■ ir it departs from the customs and conventions 
>1 "ar. This is more certain to be the ease it the 
»tniggle is protracted. We have witnessed this 
act in the course of the late war. Those who, 
ralising that in the present imperfect stage ot 
civilisation wars are inevitable, yet strove to 
minimise their horrors and formulated the 
Hague Convention of 1H99, were well aware how 
diesi horrors might tic enormously intensified bv 
die applications of scientific knowledge, and 
especially of chemistry. Nothing shocked the 
i nescience of the civilised world more than 
Germany’s cynical disregard of the under¬ 
taking into which she had entered with 
other nations in regard, for instance, to the use 
ot lethal gas in warfare. The nation that 

treacherously violated the treaty of Belgium 
and even applauded the action, might be 
expected to have no scruples in repudiating 
l |(, r obligations under the Hague Convention. 
April 25, 1915, which saw the clouds of the 

asphyxiating chlorine slowly wafted from the 
German trenches towards the lines of the Allies, 
witnessed one of the most bestial episodes in the 
history of the Great War. The world stood 
aghast at such a spectacle of barbarism. German 
Uultur apparently had absolutely no ethical value. 
Poisoned weapons are employed by savages, and 
noxious gas had been used in Eastern warfare in 
farlyf times, but its use was hitherto unknown 
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ijmbng European nations. How it originated 
among tho Germans—whether by the direct un¬ 
prompted action ol the Higher Command, or, as 
is more probable, at the instance of persons con¬ 
nected with the great manutacturing concerns in 
Rhineland, has, so tar as I know, not transpired. 
It was not so used m the earlier stages ot the 
war, even when it had become a war ot position. 
It is notorious that the great chemical manufac¬ 
turing establishments ol Germany had been, lor 
y ears previously, sedulously linked up in the 
1 service ot the war which Germany was deliberately 
| planning- piobably, in the first instance, mainly 
tor the slipply ot munitions and medicaments. He 
may suppose that it was the tenacity ot otu tioops, 
and the failure of repeated attempts to dishxtgi 
them by direct attack, that led fo the employment 
ol such tout methods. Be this as it may, these 
methods became part ol the settled print ice ol our 
enemies, and during the three succeeding ycius- 
that is, from April, i<h S> to September, 191K — 
no lew er th an eighteen dillcrenl lot ills ol poison 
gases, liquids, and solids -were employed 11 s' 
the Germans. On the principle of Xespasian’s 
lave, reprisals became inevitable, and tor tin- 
greater part of three years we hud the sorry spec¬ 
tacle of the leading nations ol the world Hinging 
at one another the most deadly pioducts -that 
chemical knowledge could suggest and teehnual 
skill contrive. Wailuic, it would seem, has now 
definitely entered upon a new phase. The hot 101s 
which tin- Hague Convention saw were imminent, 
and I rom which they strove to protect humanity, 
are now, apparently, by the example and initiative 
of Germany, to become part ol the established pro 
cedure of war. Civilisation protests against a step 
so retrograde. Surely comity among nations 
should be adequate to arrest it. It the League ol 
Nations is vested with any real power it should 
be possible for ii to devise the means and to 
ensure their successful application. The failure ol 
the Hague Convention is no sullicient reason for 
despair. The moral sense of the c ivilised world 
is not so dulled hut that, il roused, it can make 
its influent e prevail. And sirps should he taken 
without delay to make that influence supreme, 
and all the more so that there are agencies at 
work which would seek to perpetuate such 
methods as a tecognised procedure of war. The 
case lor what is called chemical warfare has not 
wanted for advocates. It is argued that poison 
gas is far less fatal and lar less cruel titan any 
other instrument of war. it has been stated that 
“amongst the ‘ mustard gas ’ casualties the deaths 
were less than 2 per cent., and when death did 
not ensue complete recovery generally ultimately 
resulted. . . . Other materials of chemical warfare 
in use at the armistice do not kill at all; thev 
produce casualties which, after six weeks in hos¬ 
pital, are discharged practically without per¬ 
manent hurt.” It has been argued that, as a 
method of conducting war, poison-gas is more 
’humane than preventive medicine. Preventive 
medicine has increased the unit dimension of an 
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army/ tree from epidemic and communicable I 
disease, from 100,000 men to a million, “Pre- } 
\cntive medicine has made it possible to maintain j 
50,000,000 men under arms and abnormally free ! 
from disease, and so provided greater scope for j 
the killing activities of the other military weapons, i 
. . . Whilst the surpVise effects of chemical war- ! 
fare aroused anger as being contrary to military I 
tradition, they were minute compared with those 1 
of preventive medicine. The former slew its thou¬ 
sands, whilst the latter slew its millions and is 
still reaping the harvest.” This argument carries 
no conviction. Poison gas is not merely contrary 
to European military tradition; it is repugnant to 
the right feeling of civilised humanity. It in no 
wise, displaces or supplants existing instruments 
of war, hut creates a new kind of weapon, of 
limitless power and deadliness. "Mustard gas” 
mav he a comparatively innocuous product as 
lethal substances go It certainly was not intended 
to be such hv our enemies. Nor, presumably, 
were the Allies any more considerate when they 
retaliated with it. Its effects, indeed, were sulli- 
i iently terrible to destroy the Gerujan moral. The 
knowledge that the Allies were preparing to em¬ 
ploy it to an almost boundless extent was one of 
the factors that determined our enemies to sue 
for the armistice. But if poisonous chemicals are 
henceforth to he regarded as a regular means of 


o*ffence in warfare, is it at all likely that their use 
will be confined to "mustard gas,” or, indeed, to 
any other of the various substances which were 
employed up to the date of the armistice? To one 
who, after the peace, inquired in Germany con¬ 
cerning the German methods of making "mustard 
gas,” the reply was: “Yt’hy are you worrying 
about this when you know perfectly well that this 
is not the gas we shall use in the next war? ” 

1 hold no brief for preventive medicine, which is 
well able to fight its own case. I would only say 
that it is the legitimate business of preventive 
medicine to preserve by all known means the 
health of any body of men, however large or 
srfrall, committed to its care. It is not to its dis 
credit if. by knowledge and skill, the numbers so 
maintained run into millions instead of being 
limited to thousands. On the other hand, “an 
educated public opinion ” will refuse to give 
credit to anv body of men of science who employ 
their talents in devising means to develop and 
perpetuate a mode of warfare which is abhorrent 
to the higher instincts of humanity. 

This Association, 1 trust, will set its face against 
the continued degradation of science in thus aug¬ 
menting the horrors of war. It could have no 
loftier task than to use its great influence in 
arresting a course which is the very negation of 
civilisation. 


The British Association at Edinburgh. 

Ahsikaits of Presidential Addresses. 


'T'TIK presidential addresses delivered at a meet- 
ing of the British Association are.now pub¬ 
lished in volume form, thus providing a convenient 
annual record ol authoritative thought and opinion 
upon a wide range of scientific subjects. The title 
ot the volume just issued is “ the Advancement 
of Science, 1921"; the publisher is Mr. John 
Murray, and the price Os., or to members attend¬ 
ing the Edinburgh meeting 4s. n</. 1 'hc address 
of tiie president of the Association, Sir Edward 
Thorpe, is also on sale separately, price is. hol¬ 
lowing our usual custom, \vc. print this address 
in full in the present issue, and we hope, in suc¬ 
ceeding issues, to publish the paits of addresses 
of presidents of sections of interest to scientific 
readers generally. I he subjects dealt with in 
these addresses are described in the subjoined 
abstracts. 

Prohi i ms of Physics. 

In Section A (Mathematics and Physics) Prof. 
(). W. Richardson will review in his address 
the present state of a number of lead¬ 
ing problems now engaging the attention of 
physicists. After a brief reference to relativity, 
the far-reaching importance of the discoveries re¬ 
lating to the nature of the nuclei of atoms being 
made at Cambridge by Sir Ernest Rutherford will 
first be emphasised. The conditions which govern 
the emission of electrons by matter will then be 
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considered broadly. This involves a review of the 
present state ot our knowledge of thermionic 
emission and of photoelectric action These two 
groups of phenomena are shown to he very 
closely, perhaps inseparably, connected. Never¬ 
theless, the claim that thermionic emission is 
merely a manifestation of the photoelectric activity 
ol a body under its own thermal radiation will not 
withstand a critical examination. The same is true 
of the wider claim which has been put forward 
that all chemical action is a similar and immediate 
effect of radiant activity. There is not, in cither 
case, enough radiation Co produce, the observed 
results. The controversy which has lasted more 
than a century as to the origin of contact potential 
differences will be referred to, and it will he 
shown that the new phenomena supply the material 
required to settle this dispute. All three groups 
of phenomena are, in fact, closely related, and 
have undergone similar vicissitudes. In con¬ 
clusion, attention will be directed to the rapid 
unification of light and X-ray phenomena as the 
result of recent investigations. 

. Chemistry and Life. 

Four years of warfare having given the public 
some insight into the relation between chemistry 
and industry, with perhaps undue stress on 
utilitarian aspects of the science, it appears desir¬ 
able to emphasise also the fundamental part (flayed 
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5> chemical principles in the commonplace opera¬ 
tion* of daily life. This is done by Dr, M. O. 
Forster in his presidential address to Section B 
Cliemistry), entitled “The Laboratory of the 
Living Organism.” 

Illustrations are drawn from the marvellously 
nterwoven stages of jjigestion and assimilation, 
rom the purely chemical potentiality distinguish- 
ng animals from plants, and from the chemistry 
il the nucleic acids, the constitution and degrada- 
ion of which have now been clarified by researches 
extending over the past fifty years. The present 
,tate of knowledge embracing chlorophyll and 
Hemoglobin is discussed, and is followed by a 
survey of the anthocyans, the pigments of 
ilossoms and fruits. Attention is directed also to 
the diverse activities of micro-organisms and the 
need for systematic inquiry into the capabilities ol 
those humble practitioners of the .chemical art. 

It is claimed that, by simple readjustments, the 
general scheme of secondary education could lie 
made to include the principles oi chemistry, 
physics, mechanics, and biology in quantity sufli- 
lent to render all intelligent citizens able to 
recognise, at least superficially, the miraculous 
transformations in which they take part, and 
which surround them on every side. Such 
a result would not only add enormously to 
the aesthetic value of liie, but would provide 
the sympathetic and intellectual background 
for those who will, in the near future as 
history counts time, be called upon to surmount 
the real danger with which civilisation is 
threatened, namely, the continued failure of 
governments and people to realise that the worst 
■neniy of man is Nature ignored or misunderstood, 
whilst his best friend is Nature studied and con¬ 
trolled. 

E X f 1: H1M K NT A I. G HO 1.00 V. 

Dr. J, S. Flett’s presidential address to 
Section C (Geology) deals with the subject of ex- 
perimental geology. Of recent years a great and 
increasing amount of research has been done in 
determining the behaviour of molten silicates and 
other minerals when they arc cooled and allowed 
to crystallise. By means of the electric furnace 
such experiments are now comparatively easy, 
and the electric pyrometer, ensures accurate 
measurement of temperature. Many rock-forming 
minerals can thus be studied as regards their 
genesis and the conditions under which they are 
stable. Quartz, felspar, diopside, onstatite 
olivine, nepheline, vvollastonile, tridymite, and 
many other components of igneous rocks can be 
produced in the laboratory. The action of gases 
can also be determined in apparatus specially 
designed to resist great pressure at high tem¬ 
peratures. Microscopic examination of the pro¬ 
ducts has reached a stage of minute accuracy 
which greatly facilitates trite interpretation of the 
results. We' might almost regard this as a 
“ new ” petrology, but it is really a development of 
a method of inquiry which was initiated by Sir 
Janies Hall in the early years of the nineteenth 
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century. Hall made experiments to prove that 
6y slow copling a molten basalt would consolidate, 
not as a glass, but as a crystalline rook. After¬ 
wards he made a laborious investigation into 
the behaviour of chalk and limestone when 
heated in closed vessels, and succeeded in obtain¬ 
ing a crystalline marble. His results have been 
much discussed, and of recent years his experi¬ 
ments have been repeated with all the refinements 
of the modern laboratory. Hall’s position as the 
loundcr of experimental geology has been vindi-' 
cated, and his work remains a classic in this 
department. 

. « 

Heredity, Environment, and Evolution. 

Prot. E. S. Goodrich points out in his 
address to Section D (Zoology) that it is 
nearly one hundred years since Charles Darwin 
began his scientific studies in the University of 
Edinburgh. Certain problems relating to Darwin’s 
doctrine of evolution still remain unsolved, and 
it is useful from time to time to re-examine the 
very foundations on which our theories are laid. 

In trying' to answer tile question why some 
characters are inherited and others not, inherit¬ 
ance is defined as the reappearance in the offspring 
of a character possessed by the ancestor. Its 
constant reappearance is shown to be due neither 
to its age nor to its importance, but to the presence 
of both the germinal factors of inheritance and 
the environmental conditions or stimuli which co¬ 
operated in its formation in the parent. Characters 
are all of the nature of responses to stimuli which 
mould the course of metabolism. The factors 
alone are transmitted from parent to offspring in 
the germ-cells. The characters are produced aijew 
at every generation. We should carefully distin¬ 
guish between transmission and inheritance, and 
it is clear that whereas factors may be transmitted, 
characters as such never are. 

There is no difference in kind or value between 
characters, and if some are inherited regularly 
and others not, the distinction lies in the con¬ 
stancy of the factors and conditions which give 
rise to them. There is only one kind of ch lr- 
acter, but there are two kinds of variation— 
modification due to change in the effective en¬ 
vironmental stimuli, and mutation due to change in 
the complex of germinal factors. These varia¬ 
tions must not be confused, as is so often done, 
with the characters that result from them. 

The perpetual growth reproduction and trans¬ 
mission of the fftajors «f inheritance (continuity 
of the germ-plasm) arc but one aspect of the con- 
I tinuitv of the metabolic processes at the basis of 
all the manifestations of life. Just as the various 
steps in the metabolic process are dependent on 
those which preceded them, so when an organism 
becomes differentiated into parts these react on 
each other and act as internal environmental 
stimuli, calling forth further responses which may 
modify the first. From chains of interdependent 
responses arise the power of individual adaptation 
an<) self-regytJation. Whereas the lower organisms 
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develop to a great extent m response to external 
stimuli over which they have no control, the 
higher gradually substitute interna! for external 
stimuli, thus acquiring considerable independence. 
Inheritance is made secure by ensuring that the 
necessary conditions arc always present. The 
answer to the original question now appears to 
be that only those characters can be regularly 
inherited which depend for their appearance on 
conditions always fulfilled in the normal environ¬ 
ment, external or internal. 

Prof. Goodrich goes on to deal with the nature 
of the factors themselves, their relation to meta¬ 
bolism, and* their possible alteration by. the en¬ 
vironment. How new factors are acquired is the 
fundamental problem of biology. Prof. M. F. 
Guyer’s experiments are described. His remark¬ 
able results seem to show that an anti-bodv may 
be made to act on the germinal factors corre¬ 
sponding to its antigen, and that heritable muta¬ 
tions may thus be produced experimentally. A 
Lamarckian interpretation of these results is 
rejected. 

In answer to the question, “What share nas 
the mind taken in evolution?’’ it is pointed out 
that to the continuous physico-chemical metabolic 
process, describable in scientific language as a 
consistent series of events in an outside world, 
there corresponds a continuous series of mental 
events describable in psychical terms. The one is 
not a product of the other, nor does it control or 
interfere with the other; but confusion may arise 
because in a description of behaviour the gaps in 
our verv incomplete knowledge of one series 
are usually filled in from the other. It is further 
pointed out that instinctive behaviour is carried 
out by a mechanism developed under the influence 
of stimuli, chiefly internal, which arc constantly 
present in the normal environmental conditions, 
while intelligent behaviour depends on responses 
called forth by stimuli which mav or may not be 
present. Hence the former is, but tbe latter may 
or may not be, inherited. 

Finally, it is urged that these questions of 
factors and environment, heredity and evolution, 
are not of mere academic interest, but are of great 
importance for the progress of civilisation. Could 
we acquire tbe power to control and alter at will 
tin- factors of inheritance in domesticated animals 
and plants, and even in man himself, such vast 
results might he achieved that the past triumphs 
of the science would fade into insignificance. 

API'UFn Gfoc.r M>1IV. 

Dr. D. G. Hogarth takes “Applied 
Geography ” as the subject of his address to 
Section E (Geography). By this term is 
meant a loan asked of, or offered by, geography 
for the purpose of another science. It may be 
applied by students and teachers of the borrowing 
science, or by those of the lender; but if the latter 
devote themselves to such application -they are for 
the time being seconded from their own sciences 
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to the service of the others. Many geographers, 
especially in America, disagree with this view, 
holding such applications to be functions, even the 
main functions, of geography itself. If, however, 
the study of the “ human response to land-forms " 
is the science of geography, that science is still in 
its earliest infancy ! Geography has properly to 
consider man only from tbe point of view of his 
distribution over physical space; and study of the 
physical environment should precede the study of 
man in it. The prior importance of physical 
geography is not recognised in official curricula. 

Geographical science is first and last the science 
of distribution. It includes the investigation, 
study of causation, survey, and diagrammatic de¬ 
lineation of all the superficial features of the earth. 
Ot these, causation will he the last study to be 
exhausted. To the understanding of it many 
other sciences have to give help to geography, even 
as they ask her’in turn to help them about the dis¬ 
tribution of their own material. But it is, and 
will, remain a true function of geography. At the 
same time delimitation of geography from the 
sciences aiding it or aided by it is not easy, and 
has been obscured by progressive changes in the 
popular use of the word “ geography,” and by the 
continual parturition of specialisms by the latter, 
which come in time to he accepted as new sciences, 
but often remain for a while imperfectly detached 
from the mother. Such has been geodesy. 

To teach geography, therefore, only in its appli¬ 
cation to history is not to teach geography as a 
science, and to do so discourages the study of the 
thing to be applied. This lessens the value of the 
application as much as it does the standard of 
geography proper. The Ministry of Education, 
the great scientific societies, and the universities 
must see to it that the study of the mother science 
is better encouraged, if many other sciences and 
much education are not to suffer. 

Labour, Capii vi., and Wages. 

The conclusions put before Section F (Econ¬ 
omic Science and Statistics) by the president, 
Mr. W. I.. I lichens, in his address, arc as fol¬ 
lows ; —.There is no simple and straightforward 
system applicable to the division of the prooeeds 
of industry between labour and capital. Both are 
essential to industry, and, therefore, to each 
other; hence the deeper interests of both lie in 
co-operation, and the task before the leaders of 
labour and of capital consists in promoting the 
interests of both, not in selfishly pursuing the 
advantage of the one at the expense of the other. 
Both must recognise the. need of contenting the 
other, for if capital is not satisfied its springs will 
drv up and the industrial body will wither away, 
whilst if labour is discontented and the members 
of the industrial body tvar ag’ninst each other, the 
end is death. The real solution of the probletn is 
a moral one, and can be achieved only, if justice 
and virtue govern the lives of the members of the 
community, for all human organisations mus^ re- 
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Beet the character of those who work thefn. 
Arbitration offers no immediate solution of the 
difficulty, for to be effective it must be voluntarily 
accepted by the majority on both sides, and the 
principles by which arbitrators arc to be guided 
must first be dearly expressed and accepted ; but 
it is the goal at whic^ civilisation must aim, and 
as a step in this direction public inquiries into .dl 
disputes between labour and capital should be 
encouraged after all attempts at mutual agreement 
have failed. A clearer understanding of economu 
truths in the industrial world is essential it dis¬ 
putes are to be avoided. It must be teeogmsed 
that the wealth available for wages depends on 
the total production ot _the countrv, and that 
whilst, if production increases, wages will go up, 
if it falls wages must come down. So long as the 
present industrial s) stem continues, the wages 
system must prevail, and profit-sharing is no sub¬ 
stitute for it. 

' The fundamental wage, or the wage ol unskilled 
labour, should be a living wage—that is, a wage 
suitable to the development of the physical, moral, 
and intellectual attributes ol the citizens of a free 
country; but it must be recognised that the degree 
to which tHis ideal can be attained must depend 
on the skill and endeavour of the people, and due 
regard must be had to the progress, maintenance, 
and well-being of the industries ol the enunttv. 
It is idle to hope that the living wage can be based 
permanently on any given standard of civilisation; 
it is bound to fluctuate at different periods, and 
will depend largely on whether the industries of 
a country are progressive, stagnant, or retrogres 
sive. 

Watek-i’owfr Dkvei.oi'mi.n r. 

Prof. A. H. Gibson’s address to Section (i 
(Engineering) is devoted to a consideration 
ot inland water-power and tidal-power de¬ 
velopment, with special reference to the possi¬ 
bilities in the United Kingdom and in the 
British Empire. The importance of water- 
power development, in view of the necessity 
for the conservation of solid and liquid 
fuels, needs no emphasis, and the extent 
to which such development has been taking place 
during recent years may be gauged by the I act 
that two-thirds of the water-power now being 
utilised throughout the world has been harnessed 
during the past decade. The proportion of the 
available water-power which is utilised throughout 
the British Empire is only slightly above t percent, 
as compared with, approximately, 24 per rent, lor 
the continent of Europe and for the U.S.A. The 
scope for further development in this field is 
obvious, and it should form a fruitful field of 
activity for British engineering for many tears to 
come. 

On the mechanical and electrical sides of water- 
power engineering the development has been rapid, 
and the modern turbine differs essentially from the 
types in common use a few years ago. Much in¬ 
vestigation work in this direction is now in pro- 
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gross, and promises to give important results. 
'Research jn many other directions is also urgently 
required, and the importance is urged of institut¬ 
ing, on an adequate scale, a hydraulic laboratory 
at some institution of university standard for the 
special study of the many special problems now 
awaiting solution, a number of which are indicated 
in the address. The subject of tidal power is also 
considered brieffv, with special reference to the 
problems still to he solved before any large scheme 
can he undertaken with confidence. 

The Role of Physiology. 

'file rd.ition of phjsiiMogy to national life, to 
science generally, and to medicine in particular, is 
the theme of the address delivered by Sir 
Walter M. Fletcher to Section I (Physiology), 
l’hvsiologv, as we know it to-dav, became estab¬ 
lished as a progressive branch of science when it 
was divorced from the study of anatomy just fifty 
years ago, when William Sharpey became pro¬ 
fessor of anatomy and physiology at University 
College, London, and to Sharpey and his personal 
influence the development of till the chief British, 
Canadian, and American schools of physiology 
can be traced. But until 1914 physiology had 
developed as one of the primary departments of 
knowledge chiellv in the older universities, inhere 
it was out of touch with the great centres of popu¬ 
lation and, in consequence, with medical ncedh. 
While this detachment allowed of a fuller and 
freer development of the subject, the urgent needs 
of humanity were not brought clearly before 
physiologists. The problems presented by the 
war served t<> remedy, in .great measure, this 
defect. Changes in blood pressure and quality, 
the chemical mechanisms of the body, studies in 
heat loss and production in relation to climate, 
clothing, and diet, are some of the many 
“ human ” problems which had to he solved; file 
stresses and accidents of warfare provided an in¬ 
finitely varied series of experiments on the human 
body. It also had a wholesome effect from its 
tendency to break down the harriers that had 
grown tip between physiology and the practical 
needs of medicine. 

The progress of ph)siology during the past half- 
centurv can be regarded alternatively as an 
analysis of the varied though inseparable functions 
of the parts of the body or as a synthesis leading 
towards the unification of the functions of 'all the 
parts in a single functional organism. The 
analvsis has led tgrowth of specialism w'ithin 
the mother-science, but there is a growing ten¬ 
dency to regard the whole organism as a physio¬ 
logical unit in relation to which ajone the func¬ 
tions of the organs and their cellular subdivisions 
can find due expression. 

At the present time there appears to he a danger 
that physiology will he confined to the. medical 
schools, a fate which will limit its outlook by 
depriving it of co-operation with kindred sciences 
and tend to keep from it many promising recruits 
who are not contemplating medical studies. '1110 
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primary task of physiology fs to enlarge the vision 
of man and enrich his knowledge of truth; to find* 
power to diminish pain and restore health is a 
secondary task which must not be allowed to 
obscure the primary and greater aim. 

• Mind and Consciousness. 

In Section J (Psychology) Prof. Lloyd Morgan 
deals with the status of mind and consciousness in 
what he speaks of as emergent evolution—the 
word “emergent” being here used in the sense 
suggested by G. H. Lewes in distinction from 
"resultant.” In line with Prof. Alexander's treat¬ 
ment in “Space, Time, and Deity,” ascending 
stages in evolution of (x) the physical, (2) the 
chemical, (3) the vital, and (4) the conscious are 
emphasised. In each a new “quality” is found and 
must loyally be accepted as given. But the physi¬ 
cal and the conscious arc regarded as heterogeneous 
in that the latter is felt or enjoyed. If we may 
infer that life process, as such, is accompanied by 
enjoyment, its affective integration may primarily 
be that to which the ill-chosen adjective “uncon¬ 
scious ” should be applied. It is urged that since 
this word is “ served with a negative prefix,” it is 
imperative in some way to define the conscious. 
Differentiating criteria are suggested in the 
presence of some measure of (a) revival, (b) ex¬ 
pectancy, and (c) objective reference. That which 
is unconscious is characterised by the absence of 
these criteria. The distinction between subliminal 
and supraliminal is, on this view, different from 
that between unconscious and conscious. There 
is much supraliminal enjoyment which is un¬ 
conscious if these criteria of consciousness be 
accepted. It is keehly enjoyed, but without felt 
"againness” in revival or “ comingness ” in ex¬ 
pectancy. In the development ol consciousness 
two levels are recognised : (i)the tinreflective stage 
of naive perceptual cognition, and (2) the reflective 
stage of judgment where “values ”—truth, beauty, 
and ethical goodness—are emergent. A distinc¬ 
tion is drawn between scientific interpretation and 
metaphysical explanation. At any given level 
science interprets the emergent charaetcrs found 
therein as dependent on, but more than, those 
which obtain at lower levels; metaphysics inter¬ 
prets the lower in terms of that which is reached 
at a higher stage, and ultimately the highest. 
Each may be valid in its appropriate universe of 
discourse. They should be regarded as comple- 
mentajy and not antagonistic. 

Pi. ant Evoi.i^on. 

The subject of Dr. D. H. Scott’s address to 
Section K (Botany) will be “The Present Posi¬ 
tion of the Theory of Descent in Relation to the 
Early History of Plants.” The first part of the 
address is concerned with general questions, and 
especially emphasises our present ignorance of the 
methods of evolution. The advent of genetics 
marked the end of the Darwinian period. The 
absence of satisfactory evidence of variation is 
pointed out, and attention is directed to the new 
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theory of the Origin of species by crossing. The 
prevalent attitude towards the doctrine of natural 
selection is briefly criticjsed. The essential ser¬ 
vice rendered to biology by genetics, in ensuring 
that organisms should be thought of as races 
rather than as isolated individuals, is recognised. 
The question of the conception of a “species” is 
touched on in passing. 

The second and larger portion of the address is 
occupied with questions relating to the early his¬ 
tory of plant, evolution. Such inquiries, though 
necessarily speculative and, from a post-Dar¬ 
winian point of view, more difficult than ever, are 
not regarded as hopeless. The transmigration 
from sea to land is discussed in the light of our 
newly acquired knowle*dge of an early Devonian 
land flora. The affinities of the Rhyme plants and 
their allies in relation to Pteridophyta, Bryophyta, 
and Thallophyta are considered, and the bearing 
of the new data on the homologies of the sporan¬ 
gium is indicated. The question of the existence* 
of ferns in the older Devonian flora is discussed. 
The independence and antiquity of the seed-plant 
phylum are maintained, and in connection with this 
subject a brief sketch is given of our present know¬ 
ledge of the Pteridosperms and of theft relation to 
other Spermophytes. In conclusion, the current 
monophyletic apd polyphyletic hypotheses of the 
origin of vascular plants are contrasted. 

Education in Music. 

Sir Henry Hadow urges in his address 
to Section L (Education) that music should 
be recognised in our formal education of 
school and college, and that it should be given a 
place in the curriculufti and full recognition in the 
examination system. He suggests that music for 
the whole school should consist of little more than 
class singing and an occasional concert or lecture, 
and that those who have the taste and aptitude 
for pursuing its serious study should do so in sub¬ 
stitution for some other subject. The study of a 
great composer might be made of as much educa¬ 
tional value as that of a great poet. On the other 
side, the qualities of-.abstract thinking and of 
mental construction, implied in the study of musical 
form are closely analogous to those of our natural 
sciences, and migjit well be made of the same 
educational value. It should be quite possible to • 
draw up a syllabus for music which would fit into 
the existing schemes of school and college work, 
and would not encourage faddists, or excuse idlers, 
or produce that lamentable class of people, 
not yet quite extinct, who talk emotionally about 
music without any understanding. There should 
also be a great improvement in the place of music 
in our libraries. Every pubbe library In the coun¬ 
try, and, if possible, every school and university 
library,' should contain a musical department which 
includes not only the standardclassital composi¬ 
tions, but also-the first-rate' books pa musical 
aesthetics ami criticism.. • Moreover,' pur attitude 
towards music needs to be simplified. ' We want 
really to pool our knowledge, to concentrate our 


NATURE 


6C 


SEPTEMBER 8, I92l3 


interests, arid to develop a sense of comradeship 
and corporation, and this can he done only if we 
are all made free of the company—if our musical 
education is such that we can meet each other as 
frankly and openly in this field as educated men 
are accustomed to do in- the discussion of science 
or podtry. • 

Agricultural Economics. 

The address of Mr. C. S. Or win to Section M 
(Agriculture) degls with the importance of 
the Study of agricultural economics. It points 
Out th% overriding influence of the economic factor 
in alfimatters affecting the management and de- 

‘ cement of land. Soil, climate, and other factors 
hstvi^their importance, but the farmer can grow 
anythih^' if there is a market for it, and his main 
consideration must be in all cases, not what will 
the land grow, but what can he sell at a profit to 
himself. Examples are given to illustrate the rela¬ 
tively small importance of soils and climate in crop 
production and the dominating influence of the 
market in combination with transport facilities. 

Attention is also directed to the need for econ¬ 
omic Study in the organisation of farm manage¬ 
ment SO as to prevent the wasteful application of 
one or more of the factors of production : land, 
capital, and labour. Thus a small farm may be 
made highly productive by a prodigal use of 
manual labour, but the same amount of labour 
appjied to a larger area of land in conjunction with 
a bigger capital outlay on machinery equipment 
will Increase the output per man employed, and 
it Is suggested that production can be directed 
scientifically and to the general advantage only by 
a study of the three factors so as to use them in 
proper relation to each other. 

. The address aims at directing attention to the 
fact, that the scientific research work in agricul¬ 
ture, which was first inaugurated publicly about 
twenty-five years ago, has taken no account of the 
need, for the study of agricultural economics, and 
that.agricultural research can never bear its proper 
fruit until investigations conducted along the lines 
of natural science are balanced by research work 
on an equal scale in agricultural economics. 

Science and Citizenship. 

Sir Richard Gregory’s “Message of Science,” 
delivered to the Conference of Delegates of Corre¬ 


sponding Societies, is a plea for closer associa¬ 
tion between scientific workers and the rest of the 
community, as a means of promoting social well¬ 
being. 

Civilised man has proved himself unworthy of 
the gifts which science has placed at his disposal, 
with the result that squalid surroundings and 
squandered life are the characteristics of modern 
Western civilisation instead of social conditions 
and ethical ideals superior to those of any other . 
epoch. Responsibility for this does not lie with 
scientific discoverers, but with statesmen and 
democracy. Like the gifts of Gqd, those of 
science dan be made either a blessing or a curse, 
to glorify the human race or to destroy it; and 
upon civilised man rests the decision as to the 
course to follow. With science as an ally, and 
the citadels ol ignorance and self as the objective, 
lie can transform the earth; but if he neglects 
the guidance which knowledge can give, and pee¬ 
lers to accept the phrases of rhetoricians, this 
world w ill become a place of dust and ashes- 

Unsatisfactory social conditions are not a neces¬ 
sary consequence ot the advance of science, but 
of incapacity to use it lightly. Whatever may 
be said of captains of industry and princes of 
commerce, men of science cannot be accused of 
amaVsing riches at the expense of labour, of of 
having neglected to put into force ' the" laws of 
healthy social life. Tower—financial and political 
— has been in the hands of people who know 
nothing of science, not tfven that of man himself, 
and it is they who should be arraigned at the bar 
of public justice for their failure to use for the 
welfare of all the scientific knowledge offered tq 
all. Science should dissociate itself entirely from 
those who have thus abused its favours, and not 
permit the public to believe it is the emblem of 
all that is gross and material and destructive in 
modern civilisation. It is the pituitary body of 
the social organism, and without it there can be 
no healthy growth, mentally or physically. 

The Conference of Delegates provides an appro¬ 
priate platform lor this message of exhortation. 
There are now 130 Corresponding Societies of the 
Association, with a total membership of about 
52,000, and their representatives sboutd every 
year go back, not only strong with zeal for new 
knowledge, but also as ministers filled with the 
sense of duty to inspire others to trust in it. ( 


The Present Position of the Wave Theory of Light.* 


II. 


\X)*E Come now to the fundamental difficulties. 
W* They have been stated very clearly by 
DKaye in his bopk on, X-rays, and 
w^^thwoWvhi?,method of proseotmg them <— 

...—-*-*• ‘•as, wily an e*- 

lebul$s fjwwnes 



Y>. 

W it 


CofUloutt! ft<Mn P- w. 


N 


NO. 2706, VOL. 108] 


By Dk. R. A. Houstoun. 

(2) The extent of this ionisation is unaffected 
by temperature. 

(3) When X-rays encounter a metal, the cor¬ 
puscles ejected have a velocity, which 

(a) does not.depend on the intensity of the X- 
-fays,- am$ so is independent of the distance of the 
metal from tfee X-ray bulb; 

,t (b) jbcreases continuously with the hardness, 
Ue. frequency, of the X-rays; 
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ft)' docs not depend 00 the nature of the metal; 
and > 

( d ) is equal to the velocity of the cathode rays in 
the X-ray bulb. 

The last fact is a very striking one. To quote 
from the Robert Boyle lecture recently delivered 
by Sir William Bragg at Oxford (Nature, May 
‘9. P- 374): 

It is not known how the energy of the electron 
in the X-ray bulb is transferred by a wave motion to 
an electron in the photographic plate, or in any other 
substance on which the X-ray falls. It is as if one 
dropped a plank into the sea from a height of 100 ft., 
find found that the spreading ripple was able, aftci 
travelling 1000 miles and becoming infinitesimal in 
comparison with its original amount, to act upon a 
wooden ship in such n way that a plank of that ship 
flew out of its place to a height of too ft. How does 
the energy get from the one place to the other? 

According {dr the discussion of these difficulties 
usually given, the X-rays should spread equally 
in all directions according to the wave theory. 
Consequently the few molecules which, according 
to (t), become ionised should be in some excep¬ 
tional condition, i.e. have a high kinetic energy. 
But this energy cannot be ordinary heat energy, 
since according to fa) ionisation does not vary with 
tegiperature. It must be some store of internal 
■energy of a radio-active nature, not readily un¬ 
locked by outside agencies. The X-ray thus acts 
as a trigger to start an explosion, of which tile 
corpuscle is the outwari^ and visible sign. 

Why should the speed of the corpuscles depend 
on the wave-length of the X-ray, if the latter 
merely exerts a trigger action, and why is it inde¬ 
pendent of the distance of the X-ray bulb? Why 
is it independent of the nature of the metal? The 
difficulty of answering these questions in a satis¬ 
factory manner has led many to believe that the 
energy- of the X-ray does not spread equally in all 
directions, but travels in a straight line, and is 
handed over completely to one corpuscle. Thus we 
had Bragg’s corpuscular or neutral-pair theory of 
the X-ray and Einstein's quantum theory. 

The case for a localised energy theory or entity 
theory, as it is called, for there are different 
names, appears at first sight to be strengthened 
by the numerical values of the quantities involved. 
The velocity of the cathode-ray particle, the X-rav 
it produces, and the velocity of the secondary cor¬ 
puscle are connected by the equation 

where m is the mass of the cathode-rav particle or 
secondary corpuscle, v its velocity, h Planck’s con¬ 
stant, and v the frequency of the X-rav. Not only 
is there agreement between the value of h deter¬ 
mined from this equation and the value derived 
from experiments on black body radiation, but 
there is extremely good agreement. In an article 
in the Journal de Physique for August, 1929, .by 
M. de Broglie, who has himself added very con¬ 
siderably to our knowledge of both emission- and 
absorption X-ray spectra, there is p description of 
the methods and a collection of results, from 
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which it is evident that the differences, are less 
than t per cent 

References have been made to bye w ton'; 
emission theory. It is difficult for students tc 
study this theory, as the “ Optieks ” has not beer 
printed in English since 1730. A reprint is long 
overdue; the book is really accessible only in the 
German, in Ostwald’s “ Klassiker,” There are 
quite erroneous ideas prevalent about the' utility 
; of Newton’s emission theory for present-day pur- 
i poses. Newton himself was not enthusiastic about 
| it, and was cautious about usirfg it. In the first 
; sentence of the “ Optieks ” Newton says: “My 
design in this book is not to explain the Proper¬ 
ties of Light by Hypotheses, but to propose them 
and prove them by reason and experiment,” and he 
is very careful in pursuance of this design to make 
his statements as free from hypotheses as possible, 
j Again and again he uses the word “ ray ” when it 
is obvious the thought in his mind is “ stream of 
particles constituting the ray.” But he eventually 
committed himself quite definitely. Light consisted 
| of streams of particles, the violet rays being the 
smallest particles and the red rays the largest: the 
glass of the prism attracted the particles in the 
ray incident on it, and this attraction causedpie 
deviation of the ray : the smaller particles ’Were 
attracted more strongly than the larger particles, 
and consequently suffered a greater deviation: 
hence the formation of the spectrum. In order to 
explain interference Newton found it necessary to 
assume that the particles underwent periodic 
changes of state. These changes he referred to as 

fits of easy reflection,” because at the changes 
the particles were reflected more easily; the fits 
occurred at equal intervals along the path of the 
ray, and the length of these intervals varied with 
the colour; for the “ rays .which paint the colour 
in the confine of yellow and orange ” the interval 
of the fits was 1/89,000 part of an inch, i . e . 
2'8 x io~ r ’ cm. 

But, though Newton adopted the emission 
theory, he had misgivings on the subject. This is 
especially evident from a query, No. 13, which he 
appends to the end oMiis “ Optieks ” as a problem 
suitable for future investigation. This query 
begins, "Do not several sorts of rays make vibra¬ 
tions of several bignesses, which according to their 
bignesses excite sensations of several Colours, 
much after the manner that the vibrations of the 
Air, according to their several bignesses, excite sen¬ 
sations of several sounds? ’’ Then he suggests 
that the violet rays make the shorter vibrations, 
and the red ones the longer vibrations. 

Newton’s theory is, of course, so hopelessly in¬ 
adequate for the explanation of interference, dif¬ 
fraction, changes of phase and amplitude, resolv¬ 
ing power, etc., that no One has ever seriously 
thought of applying it to these fields of work. 
It even gives a wrong, value for the pressure of 
4 ight, a subject in which one,would expect i£‘to, be 
at an advantage. -The wave theory, on the other 
.hand, holds an extremely strong position ip. tibiae 
fields, a position, much stronger than is imagined, 
for few workers-at preseht experiment on such 
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thing's as, say, phase difference produced by total 
reflection, or conical refraction, and consequently 
there are not many people aware of the extremely 
high degree of agreement attained. It has not 
been quite so successful in dealing with the emis¬ 
sion and absorption of light; this, however, can¬ 
not be ascribed so much to a defect of the theory 
as tb otir ignorance of fhe structure of matter. 

Nekton’s theory being out of the question, and 
there being ho definite alternative offered, we must 
attempt to explain the phenomena of X-ray ener¬ 
getics on the wave theory. This is not so difficult 
as is supposed, for in previous discussions import¬ 
ant facts have usually been left out. 

Ih the first place the wave theory dot s not limit 
us to the harmonic-wave trains of the elementary 
text-books. It certainly permits of the passage of 
energy in pulses which widen out very little as 
they travel. In some signalling experiments a 
beam of Ijgh^has been used which was r in. wide 
at one end and 5 ft. wide at the other at a dis¬ 
tance' of five miles. There would be no difficulty 
in supposing this repeated on an atomic scale, if 
we could only imagine a mechanism for getting 
the beam started. Perhaps electrons vibrating 
Vjgtjl suitable phase differences on a space lattice 
might do. In any case it is a matter of arranging 
the interfering sources suitably; a hint to the pro¬ 
perties of the Fourier integral is here enough. 
White light on the modern view consists of pukes, 
and we can easily make calculations on the inter¬ 
ference, diffraction, and dispersion of such pulses. 
For example, a single pulse is changed by its pas¬ 
sage through a dense flint plate of 1 cm. thickness 
into a group of about 500 visible waves. 

Also it is not necessary that the pulse should be 
as narrow as the electron in order that all the 
energy in it should be absorbed by the electron. 
The analogy of a large metal plate coated with 
soot is very misleading in this respect. I-ord Ray¬ 
leigh has shown (Phil. Mag., August, t<)i8), or at 
least made it plausible, that an electron captures 
all the energy passing through an area compar¬ 
able with A s /rr, where A is the wave-length. 

There is difficulty on the wave theory about 
starting 'the energy off along one line, since it 
would require elaborate and improbable conditions 
in the source. So it seems preferable to fall hack- 
on the other explanation, namely, that of “ trigger 
“action.” 

The spherical wave, uniform throughout its 
front and diverging from a single point source, is 
a mathematical fiction, used only in the interests 
of simplicity. What we have in reality is always 
a superposition of wavelets from a number of 
electrons, say n, included within a small region 
arid vibrating simultaneously. These wavelets in¬ 
terfere. If their amplitudes were all the same and 
equal to a, the resultant intensity would vary from 
(nay to o, according to the degree of reinforce¬ 
ment 1 present, the lower values being more prob¬ 
able and. the'average being rta*. There are thus 
singular points in the wave-frdnt. The ionisation 
cannot depend on the intensity of the resultant 
waver because this brings us up agaipst the diffi- 
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cuUy numbered 3 (a) Jkbove. As a result of the 
interference, though, changes of phase and 
different rates of change of intensity will be 
produced, and it is natural to suppose that some 
complicated combination of these produces the 
critical conditions; by an accurately timed series 
of impulses the electron is thrown out of its orbit, 
and an atomic explosion follows. Thus the objec¬ 
tions above headed (1) and (2) are met. 

The strongest argument in favour of the '* trig¬ 
ger action ” theory is undoubtedly the numerical* 
j value of Planck's constant itself. There has been 
I comparatively little attention given to the mean- 
, ing of die quantum itself, or to tlyc connection 
In tween the atomicity of Vnergy, or rather action 
it signifies, and the atomicity of electricity already 
established. The tendency has been rather to take 
the quantum tor granted and to quant icise every¬ 
thing. There has also been a widespread assump¬ 
tion that the quantum is inexplicable in terms of 
the concepts already existing. 

Suppose, however, that we take tt sphere of 
positive electricity of uniform density /> and radius 
a. and assume that inside the sphere there is one 
electron which oscillates iihout its centre through 
the positive electricity. Let v be the frequency of 
the oscillations, and suppose the radius of the 
sphere just large enough to neutralise the electron. 
Then * 

i'— /( ) and e a^niPp. 

Now suppose that the ejection starts from rest on 
the surface of the sphere and falls towards the 
centre. Let v he the velocity acquired by the lime 
it reaches the centre. Then v — 2irav. On elimin¬ 
ating- p and a these three relations give 



If an electron has one quantum kinetic energy, its 
velocity is given by 



The difference between the two formulae for v 
amounts to the sixth root of v, an amount which 
would scarcely matter if only the visible spectrum 
were in question, but is much too great when we 
take the X-ray region also into consideration. But 
there is a surprising numerical agreement. If we 
fix our attention on two wave-lengths, (i) that ol 
sodium in the visible spectrum, and (ii) the wave¬ 
length io~ s cm. in the X-ray region, we find that 
the two expressions for v give in the case of (i) 
929 x 10 7 cm./sec. and 8'64 x io ? cm./sec., and in’ 
the case of (ii) r68xio # cm./sec. and 6'-64 x 10® 
cm./sec., the second value in each case being 
given by the quantum formula. Thus there is fair 
agreement for sodium, but the new formula gives 
only one-quarter of the correct value in the X-rav 
region. 

The agreement, such as it is, cannot be a chance 
one. It means that if we construct a model atom 
in the simplest manner possible, so as to respond 


NATURE 


64 


to frequency v, then the maximum internal energy 
of the system is of the order of the quantum corre* 
sponding to that frequency, and it inspires the 
hope that some day we may obtain a model which 
will give an exact agreement. In other words, 
this calculation gives us good reason for believing 
that when more is known about the constitution 
of matter it will be found that a frequency v is 
specially qualified for unlocking the quantity of 
energy hv. 

The difficulty labelled 3 (<■) above requires that 
there should be electrons with a wide range ol 
periods in all metals. 

It should'be remembered that the phenomena of 
X-rays themselves, the verification of the theory 
of scattering, the theory of the crystal lattice, etc., 
have given us a wide extension of the field of use¬ 
fulness of the wave tbcorv. It is, of course, 
nowadays extremely difficult to keep abreast of all 
the work that is being done even in one field; con- 
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sfcqmsnrty, different woqjcers attach djffereotjfyjfces 
to the fact*, and there are many opiniotu*fm the 
points discussed here. But a* yet fheMris no 
reason for physicists to makd any essential-change 
in their attitude towards the wave theoW. and in 
any case it does not conduce to clear tmnking to 
use two mutually contradictory metaphors, at the 
same time. 0 . 

It is a curious fact that if Euclid does pot 
deserve so much credit for his postulate of parallels 
as was formerly supposed, he may, on the other 
hand, lay claim to foreshadowing one feature of 
some modern views on light. For, according to 
his “ Optics ” (circa 2X0 R.o.), he thinks that there 
are gaps between the rays, that they are localised 
like the spread-out fingers of a hand; when the 
observer fails to perceive a small object like a. 
needle lying directly in front of his nose, it is 
because the needle has got into one of the gaps 
between the ravs. 


Classical and Modern Education. 1 

My W. Baii-son, F.R.S. 


F ALLOWING that general misgiving as to our 
national system ot education winch, long 
felt by though!Iul men, lound loud and continual 
expression during the war, Mr. Asquith, then 
l’rime Minister, appointed (3910) Committees 
to consider the position ol natural science 
and of modern languages icspectively. Alter 
these Committees had reported, a third Com¬ 
mittee was set up (1919) to investigate the 
position of classics in our educational system. 
Thy Report ol this Committee, recently 
issued, is a comprehensive document, full ot in¬ 
teresting materials, readable and scholarly, as 
from the character of the Committee might lie ex¬ 
pected. The history ot classical teaching in the 
several parts of the I'nited Kingdom, its rise and 
recent decline, are set out in detail, with an abun¬ 
dance of information nevei belorc collected. As 
to the main inference, no mistake is possible. 
The classical element in British education is dis¬ 
appearing, and will piobahlv soon be gone alto¬ 
gether. 

fn the Public Schools t<-vv hoys arc learning Greek, 
and even Katin, though still generally taught in 
middle and lower forms, tends more and more to be 
dropped higher up. None of the new Provided j 
Schools has yet been able to develop a classical tradi¬ 
tion and few of them teach Greek. . . . The danger 1 
with which vve are faced is not that loo many pupils ■ 
will team Katin and (neck, but that the greater part 
of the educated men and women of the nation will ; 
necessarily grow up in ignorance of the foundations 
on which European societv is built. 

The course of events has been exactly that 
which the defenders of compulsory classics at 
Oxford and Cambridge foresaw as the conse- 

1 “Cln*ic*nml Rdocatirw." tijonrl of thrCommitfo* noporatfd by til* 
P[,tn« Minuter 10 inqtlkt into the Pnsktion of CUisk* in lh* EP«cntl*nal 
Syncm ot the United Kingdom. Pp. jot. (London; R.M Stetier-ery 
Office.) w, net. 
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queue e of any weakening of front. Classics wftTe 
maintained in education solely by the authority of 
the two old universities, hearing the financial 
consequences of competition, they reduced the 
minimum demanded until it became ridiculous, 
the inevitable result being that Greek had to he 
dropped, with I.atin soon to follow. The re¬ 
formers were, of course, mostly persons who set 
no great store by classical education, but they 
were aided by many representatives of ‘the 
humanities, who believed, or were persuaded,, that 
the inherent value of classical training was so 
obvious that it would hold its own without pro¬ 
tection. They forgot that, on their abdication, 
the decision would pass into the control of those 
who knew the classics only as a symbol of ex¬ 
clusion, with the Board of Education naturally 
well disposed towards any movement which could 
be represented as popular. 

Probably emanating'trom that group of the re¬ 
formers, there are passages In the Report which 
maintain an undertone of hope. Wonders have 
been achieved by a few resolute and devoted 
scholars in some of the most modern universities.- 
'Phis is “of good augury,” and “with the en¬ 
thusiasm horn ol free choice of subject ” there 
may yet be a revival. Numerous recommenda¬ 
tions on points of detail are suggested- to this 
end. The regulations, especially those relating 
to “ Advanced Courses ” in secondary schools, and 
the examination schedules should not beweigbted 
unduly against,the classics,. In every large district 
there should be at least one school where Greek 
teaching can be had and ^provision, is made 
for boys and girls with literary tastes,^and geqer- 
ally the Committee pleads thatdh dryeiry branch.of 
educational administration ^classical edacafton 
should be respected as a thitytof great worth; 

• The value pf the- classic# wiNiiever been hotter 
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•«!''Ae'''KKp«et is adtnirabtj 
go°d'«nie, : 1uatt approaches to eloquence as nearly 
as a F^jkrt ip' a Prime. Minister can do. In the 
classio#lyrijan “obtain? access to literature, both 
in prOs&.«nd poetry, 'Which in the judgment of 
many- is absolutely the'noblest in the. world; hut 
if that claim be not adtrytted, it is at least unique, 
inimitable, and irreplaceable. We have here a 
spiritual vakte. not easily reckoned. ..." Not 
merely hie the Works of antiquity “classic in 
the-sense that they belong to the highest class of 
huftiafi achievement,’’ hut they have the peculiar 
'merit of introducing the student to a world 
Which is not our own, though presenting problems 
clpsely hkin to ours, thus promoting a certain 
power*#? understanding and o! judgment in lunda- 
mentals." The student has “attained this access 
to beauty and this power of understanding by 
means Of a peculiar course ol training which in¬ 
quires the exercise ol many different poucis oi 
the mind, and forms a remarkable combination of 
memory-training, imagination, lexthctic apprtx «.i- 
tion, and scientific method. For better or worse, 
the study of the classics is quite a different thing 
from the learning of languages pure and simple." 
Even the merely verbal exercises start the " in¬ 
valuable habit of thinking out the real meaning 
of wordsand phrases before attempting to trans¬ 
late them.’’ The exposure of the inadequacy of 
translations is especially convincing. “ Few people 
would seriously maintain that we can get ‘ all we 
want ’ out of an English translation of Victor 
Hugo or Goethe, or a French translation ol 
Shakespeare or Burke." 

The attitude of the Committee towards 
grammar is symptomatic of a welcome change. 
Hitherto the classical teacher has refused to put 
grammar anywhere but lirst. He would surrender 
Nothing. By this pedantry thousands have been 
repelled. No one doubts that grammatical exer 
ci-ses are a fine educational instrument, hut in com¬ 
parison with the rest that classical education can 
do, grammar is such a small, poor thing. Had 
the scholastic world repented of this error when 
the warning came, the classics might have sur¬ 
vived as the staple of at least a complete educa¬ 
tion. The remarks of the present Committee on 
methods of teaching are all tha^ could he. wished. 
It is advised that “great stress should he laid on 
the srubject-matter and the historical background 
of the texts read, though not to the prejudice 
of exbct training in the language.” We 
may be thankful for this concession to common 
sense, 

■Probably it comes too late. Time was when 
modern languages, and especially science, were 
arknittfed ‘.grudgingly, and could bo treated with 
scant respect. There''ft a sadly humbled tone 
notv, and the classical apologist comes delicately 
before his judggest All he begs for is an equal 
cbmtce;H%r tnStanW; that in the “first examirta- 
requirement? in other subjects sfkMdd 
hot b^so. exaetinggjM to discourage'tnet; bandir' 
dates f?rom offerlilpat least Latl«- asf qs.bne 
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modern foreign language, and that natural science 
should, not be made compulsory. 

It is true that the classics offer ad access to 
beauty and give a power of understanding which 
nothing supplies so readily and so well, but the 
members of the Committee are sanguine men if 
they expect their recommendations to be adopted". 
The mind of the country is set on other things. 
“The civilisation of the modern Western world is 
gioimded upon the ancient civilisation of the 
Mediterranean coast,” as they rightly say in their 
exordium. 1 he understanding of those who know 
nothing of these origins is hopelessly imperfect 
and starved. To this therye the Comlnittee often 
incurs. 1 he members have had the good fortune 
to meet with much evidence indicating a growing 
appreciation of the value of the classics, which is 
epitomised in striking passages of the Report. 
Mr. Manxbridge is quoted to the effect that a 
widespread demand tor classical teaching may be 
expected amongst wot king people, w ho are greatly 
intotextod in the civilisation of Greece, “in spite,” 
as he adds, “ol deep-rooted prejudice against a 
nation which had such a sharp division of the 
classes “ a naive and significant illustration of 
the instructive value of classical experience. The 
social reformer mav learn something by contem¬ 
plating the peculiar and, as he holds, reprehensible 
s\ stem ot Athens, a spectacle from which he 
naturally shrinks, as the feminist might from in¬ 
specting the dreadful example of the termite 
queens, or the hen hornhill plastered into the nest 
by her husband. 

The Committee is under the impression that the 
scientific world especially concurs in its opinion. 
It is very doubtful whether the representatives of 
labour or of science who testified before them are 
truly representative of the mass with whom 
authority now' rests. As the Committee remarks 
in another place, discussing the policy of the local 
education authorities, “it is unlikely that any 
hodv of ratepayers would consent to special 
financial provision for the encouragement of 
classics.” It is: most unlikely. Let them raise 
the question in any place of common resort, or 
even, say, at a laboratory tea, and they will carry 
a wav no illusions about growing appreciation of 
the classics. They will find themselves in a world 
which cares not a jot that “all our modern forms 
of poetry, history, and philosophy ” originated 
with the Greeks, and has only a scant curiosity as 
to whether Western civilisation is grounded on 
that of the Mediterranean or of some other coast. 
So complete is the break already that the younger 
students scarcely know that classical education 
can be seriously defended, and regard any tender¬ 
ness for it as mere perversity and affectation. We 
are probably witnessing that rare and portentous 
event, a break in the continuity of civilisation. In 
the' Press, in the arts, and, most singular of all, 
in learning of various kinds, the same pheno¬ 
menon appears. The modern room of a picture 
gallery tells the same story as the pages of a 
scientific periodical. The new generation means 


66 


NATURE, V' ' [September 8, 1921 


to go a lot more easily than th« last. Precision of j 
language and finish are out of fashion and supeS ! 
fluous; as they would say, they have no use for j 
them. A narrower range suffices. Any deep back- [ 
ground of knowledge is only a source of per¬ 
plexity, Richness and abundance are uncongenial 1 
to modern pragmatism. A simpler diet, consist¬ 
ing largely of ready-prepared and familiar-sub¬ 
stitutes, such as home provides, is preferable. 
All this is very curious and most interesting to 
observe. The world may become more contented, 
but it is likely to be duller, and that simultaneously 
with these changes a revival of interest in the 
classics can*occur seenjs high!) improbable 

The Report betrays a consciousness that the 
subject dealt with is one wider than the nominal 
problem of rlassual education, and the •members 
of the Committee know that they are in reality 
pronouncing on a great social <|iiestion. They , 
are haunted bv timidity and obsessed with the 
democratic nostrum ol equal rights and oppor¬ 
tunities; but, though fighting for their lives, they 
dare not make a firm stand. 'I lu v should have 
declared boldly that learning, classical and 
natural, though comprising mam parts, is one in¬ 
divisible whole. Never was it so urgently neces¬ 
sary that the unitv of the intellectual world should 
hesnamtaincri and strengthened. The natural and 


{permanent .division of society is between them and 
the rest. Instead of seeing in science a com¬ 
petitor, the classical ad^cates should have wel¬ 
comed natural knowledge as an indispensable and 
essential part ofrofiiplete education. Spontaneous 
curiosity is, as theyf^ruly say, the only safe 
foundation for the pontmuous life of any study; 
but curiosity is a fupfction of active' minds, which 
alone arc entitled to the privilege of direction. 
Freedom of choice is a counsel of perfection; a 
mere vanity unless the choosers have thenwciyes 
wisdom, and the knowledge by which choicwpmst 
he guided. In default, the decision must be mSdf* 
by informed authority, and must be enforced JSjf 
compulsion. 

11 the continuity of civilisation is to be' pre¬ 
served, there can be no question of abandoning 
the classics, but in the name of truth and advance¬ 
ment no less must science be presented to all who 
pretend to complete education. They must 
acquire a " widespread knowledge, however 
elementary, of (fie ancient world,” and an equally 
widcspiead knowledge of the elements of natural 
truth. I he rudiments of classics, of natural 
science, and of a modern language can be easily 
mastered by any boy of ability before he is seven¬ 
teen. 1 he feebler will no doubt drop behind. 
They will find their place below. 


No 

A Committor has been appointed by the Home 
Secretary to re-examine, more particularly in the 
light of the further information which has become 
available since the inquiries of the Departmental 
■Committees appointed in rpu, the question of the 
danger from the use of lead paints to workers in the 
painting trades, and the comparative elliciency and 
•cost, and the effect on the health of die workers, of 
paints containing lead and leadless paints respectively; 
and to advise whether anv modilieations of the con¬ 
clusions and recommendations of (hose Committees 
have become necessary. '1 he members of the Com¬ 
mittee are: —Sir Henry Norman, Mart, (chairman), 
Mr. G. Bcllhouse, Dr. O. J. Kauffmann, Dr. T. M. 
.I.egge, Mr. A. K. Munby, Dr. A. Scott, and Mr. 
H. O. Weller. The secretary is Mr. C. W. Price, 
of the Home Office, Whitehall, S.W. i, to whom anv 
.communications should be addressed. 

The Air Ministry has accepted the ofler of Sir 
Ernest Shackleton to carry out meleurologie.il inves¬ 
tigations and to gather lopogi nphical information 
during thfe forthcoming expedition in the Quefl , and 
is affording all necessary assistance to the expedition 
in order that as complete information as possible may 
be collected. The expedition has been furnished with 
instruments and equipment necessary for carrying 
out meteorological observations, and the Quest has 
been constituted an official reporting ship of the 
Meteorological Office. The vessel has also been sup. 
plied with photographic apparatus and wilh kites 
■similar to those employed in the investigation of the 
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upper air over the Atlantic dining the voyage of the 
s.s. Montcalm befoie the Transatlantic flight df the 
R (4 in iqtq. It is further proposed to take records of 
the temperature and prt.Mire of the upper air by 
using a seaplane which is to accompany the ex¬ 
pedition. 

News from the Mount Everest Expedition in Col. 
Howard Mury’s dispatch to the Times is dated from 
Kharta, August 4. The northern and north-western 
sides of the mountain appeared to offer no practicable 
means of ascent, and the southern side is flanked by 
great precipices. In tkv hope of finding a Way on 
the eastern side the expedition moved its base from 
Tingri to Khan.t. The route w-as by Nefsogu, Rebu, 
across the Doynla # Rivcr to Chongpu, where a region 
■ ot luxuriant vegetation was reached. The new camp 
appears to be in the Arun Valley and is placed on 
an old river terrace with fine views up and down the 
valley, its altitude is about 12,300 ft. A mite below 
the camp begin the deep gorges of the Arun'. Mr. 
Mallory and Mr. Mullock rejoined the expedition en 
route, bad weather having compelled them to give 
up their plan of trying to reach Kharta by the high 
pass north of- Mount Everest- On August z they 
began the exploration of ,Hie d^ttern' approaches of the 
mountain. TheWeat i^ 4 fa,. c AuguAfcVgs bad, but 
better conditions i<§Sptember. ’ Yet, 

in spite of these diffi^^/|%e ifi^ ’qooo miles of 
new country have 

Th* report of th<s?f|pned it v.'South 

Kensington for 11520; jvhfeh' has recently beert pub- 
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lished, records. <he re-opening of g portion of the 
galleries which had beea,4osed to the public for four 
years in consequence of their being occupied for the 
purposesV the war. ’ But although this has rendered 
it possible re-arrange .sojne of the collections of 
scientific instruments and apparatus, the museum as 
a whtfie is very serioualy handicapped by the in¬ 
adequacy of its accommodation, which is but a third 
of what a committee reported in inn to he imme- 
diattjy necessary for the adequate display of the col- 
letfSHf*. A considerable number of collections have 
cSjjfequeritly been withdrawn from the exhibition gat- 
ieties and placed in store, where they can be seen by 
visitors who express a desire to consult them. In 
ail sections very considerable additions have been 
made, including a Newcomen pumping engine of 
1791, a group of two hundred models of historical 
warships, a number of aeronautical engines, also a 
gravity torsion balance of the pattern designed by the 
late Baron R. Eotvos and the microscope by Powell 
and Lealand which gained the premium offered by 
the Royal Society in 1843- The number of visitors 
showed a considerable increase, but until tile new 
museum buildings are made available the museum 
will become increasingly inconvenient for visitors on 
account of the extreme congestion of the exhibition 
galleries. Additions to the collections are constantly 
being made by gifts and loans of objects of historical 
or technical importance, but their instructional value 
is greatly diminished by the impossibility of display¬ 
ing them adequately under existing conditions. 

.Till! crafts of spinning and weaving have long been 
practised in the Sudan. Fragments of fine linen 
'"fouKri by I)r. Reisner at Kerma have been dated 
about '2000 b.c., and he thinks that they were cer¬ 
tainly woven in the country, though possibly by some 
Egyptian workmen attached to the househnM of one 
of the gre3t noblemen who administered the country. 
But the manufacture of fine linen has disappeared; 
the modern craft is carried on in a very simple way, 
and the craftsman is not held in honour. A useful 
account of spinning and weaving at the present dav 
is supplied in vol. 4, No. 1, April, 1021, of Sudan 
Notes and Records by Mrs. I. \V. ( row tool, who 
gives a full account of the appliances used, and com. 

- pares them with those described bv Mr. II. Ling 
• Roth in his valuable “Studies in Primitive Looms” 

. (Journal of the Royal Antlu'bpological Institute, 
vol. 47, 1917). The trade of thread- and cloth-making 
has been for some time moribund in the Sudan, and 
Mrs. Crowfoot pleads for its encouragement as a 
trade for boys and as a homecraft for girls, particu¬ 
larly in view of the high prices and low' quality of the 
machine-made textiles, which alone at present supply 
the needs of the people of the Sudan. 

Smuggling of drugs, such as morphia, cocaine, raw 
■ ofcjMrtiu and. .(prepared for smok- 

file 1 'Federated Malay 
Site’s, expected, 'the pro* 

htfgtolt; ha#'wK» ifHsVfMi '^Croatiy''ingenious device* 

to evade the revenue' 
' authorities.ytX iif|j»fajhese, With sketch**, it 

givefi by Mr. W. G. v Sfu{ing 19 the Jpurnaiof the 
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Strhits Branch, Royal Asiatic Society, April,, 1921. 
Clothes and walking-sticks, soles of shoes, dried 
walnuts, dead ducks, the dovetailing of a cabinet, a 
stack of saucers, a sitting Ken on her eggs, a pail of 
rice—all have been used in some clever way for the 
storage of contraband Chandu. . 

Tut' influence of alcoholic gtandparents upon the 
behaviour of white rats is the subject of an interesting 
paper by Messrs. E. O. Macdowell and E. M. Vicari 
( Jonrn . Kxpet. /.oology, vol. 33> No* L 1921,* 
p. 2 ixj ). A series of rats was alcoholised, and the 
grandchildren were subjected to a series of tests on 
finding their wav in a circular maze ^rrovided with 
doorways, b ind alleys, mirrors, etc. From the point 
of view of learning their way to the centre and going 
there for food, the test rats were found to be less 
successful than the controls. If this be true, a modi¬ 
fication of the genetic basis of inheritance has been 
demonstrated. 

I'm Ri.v. F. C. R. Joi KDAis-, lender of the Oxford 
ITiiversily Expedition to Spitsbergen, tells a woeful 
tale in the Times of August 25 of tile depredations of 
egg-iolleetots among the nesting-birds of Spitsbergen. 
The introduction of oil-engines into sealing sloops has 
enabled them to work practically the whole of the 
west and ninth eoasts of Spitsbergen with little 
danger of (heir being trapped by drift-ice. They 
have thus been able systematically to clear the nests 
of the large colonies of eider-ducks breeding there. 
One boat was met which had 15,000 eggs of the eider- 
duck 011 board ! Examination of the colonies showed 
that the vast majority of the nests contained one 
or, at most, two eggs. With the brent goose the 
Stale of things was even worse. The large colonies 
which were known to nest on some of the eider holms 
as lately as 1908 have disappeared entirely, and the 
survivors scattered to nest in isolated pairs on the 
mainland, there to fall victims to the Arctic fox. 
Colonies of eider-ducks on the more inaccessible.parts 
of Spitsbergen provided a welcome contrast. Here 
the nesls contained an average of six eggs each, the 
largest number in a single nest being thirteen, and 
tile busy scene of life on an untouched eider colony 
provided a glimpse of the Spitsbergen of the past, 
before the coming of the oil-engine and the coal 
prospector. The article is illustrated by admirable 
photographs of nesting birds obtained by the party. 

The American marsupial Ca-nolestes has always 
been something of a puzzle to students of mammalia, 
being variously regarded as a diprotodont, as a special 
type of subordinal rank the diprotodont characters 
of which are convergent, and ns an aberrant poly x 
protodont. In view of such divergent 'views on its 
affinities, a more detailed study of its characters was 
desirable, and Mr. W. H. Osgood has supplied this 
need (Field Museum of Natural History, Zoological 
Series, vol. 14, No. 1). He regards Caenolestes as a 
surviving member of an ancient group, retailing many 
primitive features and exhibiting no marked degree of 
specialisation. It Bears no special affinity to the 
American Dtdelphyiidae, but show* many resemblances 
to the'Australian peramelids, though it has advanced' 
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beyond them to greater morphologic#! similarity wity 
the specialised diprotodontj. it# ancestor vya# prob- 
ably a northern form which had already separated 
from the generalised polyprotodont stock, possibly 
extended all over Holarctica, and may, therefore, 
have given rise to the Australian diprotodonts. Mr. 
Osgood is therefore led to support the Holarctic origin 
of the mammalia so powerfully advocated by Matthfexv 
in Hi* rrsnMiwlno -. 
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Egyptian engineers wlrikth dealt wltb various 
matter# relating to the irngitioo project#-under con- 
swerarton by the Commission. The committee has 
now published an jgnglish translation of a com. 
mumcation which it has forwarded to Adly Yegheiy 

Pasha, the Egyptian Pome Misst* . 

criticises some of the dortclueions Oi 


5f. In which If 
► Commission. 


. -- - “I 

,, .- j .■*>*■'• i ‘ ne principal contentions . would appear to be tbat 

He concludes that C tetiolestes must be j the additional water required for Egypt can be stored 
S a diorotodont marxun nl h,.I, . hv „ fc»!«k. j « V. ™' . uo score# 


.classified as a diprotodont marsupial belonging to a 
special subfamily of its own in the family I’alteo- 
thenfidse, the approximate jmsition assigned to it by 
Osborn in tqto, but suggests that, in view of its 
resemblances to the perafnelids, it may be necessary 
later to remove the latter from the polyprotodonts and 
to unite them with Camolestes in a special group of 
equal value with the Australian Diprotodontia and the 
remaining Polyprotodontia. Mr. Osgood’s conclusions 
are supported by l’rof. (:. |. Hctiirk from a study of 
the brain of Ctmolrsles His results, published as an 
appendix to Mr. Osgood’s work, show that the brain 
of Caaiolcstes resembles most closely those of Prra- 
meles and Notoryctes, and is more simply organised 
than that of any Australian diprotodont. 

Tub Note of the financial Adviser to the Egyptian 
Government on the Budget of 1021-22 (Cairo, May, 
Iqiirt is of interest for the stress which it lays on 
the importance of scientific tesearch in Egypt. A 
country of a restricted habitable area and with a 
population teh limes as large as it would naturally 
support needs all the assistance that scientific know¬ 
ledge and technical skill can give. The importance 
of conducting research in various fields is so great, 
and its omission will be so dearly paid for, that 
nothing should he allowed to hamper its steady pro¬ 
secution. The spheres in which such investigations 
are already proceeding are principally the study of 
the Nile and the rainfall which feeds it; the improve¬ 
ment of the cotton plant; the prevention of disease 


by a heightened Aswan Dam; that Egypt has * 
claim to all the water she requires or may require 
before the Sudan can use the supply which (Sws* 
through it; and that irrigation works in Egypt if sell 
are more important than tile proposals for utilising 
the Nile supply as a whole. The outlook SCem* to 
be rather too narrow a one, for the subject needs to 
be examined in all its bearings, agricultural as well 
as irrigations!, while the ever-increasing demand for 
water necessitates accurate hydrographical studies of 
he whole basin. We understand that the Egyptian 
Government has appointed a Special Committee to 
study the whole question in all its bearings, and to 
recommend how the various interests can best be 
served Mr C. E. Dupuis, formerly Inspector- 
General of Sudan Irrigation and Water Adviser to 
the Egyptian Ministry of Public Works, will be the 
chairman, and will be assisted bv scientific and 
technical members. This Committee will doubtless 
examine carefully and critically the proposals which 
the committee of Egyptian engineers is supporting. 

Mr. Ai.kx. B. M.uDowfu. -has examined the 
records of temperature at Greenwich with regard to 
the incidence of very wqim ami very cold month#’in 
the seven years of sun-spot maxima, lS^tqty, and 
flic same number of years of sun-spot minima, 1843— 
"MT Taking a very warm month as one with mean 
temperature mine than above average and a very 
cold month as one more than below, he finds 
thirteen very warm months and twenty very cold ones 




knowledge which has been gained of bilharm and 
ankylostoma to the improvement of village life; the 
study of the fish-life in the lakes, waterways, and 
territorial waters of the country as' bearing on an 
important food-supply which could be largely de¬ 
veloped ; and the exploration of the desert regions 
for further deposits of petroleum, since Egypt is other¬ 
wise dependent upon imported fuel. Registration of 
title to land has become an urgent need, not only to 
facilitate transactions in landed property, but also to 
enable re-assessments of land tax to be made rapidly, 
and to provide the means of quickly and accurately 
collecting crop statistics, which are of the greatest 
importance, not only to the agriculturist, but also to 
the irrigation engineer who has to distribute the 
wnter, and to the Government in the interest of public 
economy and of public finance. There is probably no 
country where properly directed scientific research 
gives so prompt and abundant a return for expendi¬ 
ture made upon it as Egypt. 

Tub Nile Commission during it# Sitting* in-Cairo 
last year received a memorandum .from a ccatfmittoe 
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spots as compared with four very warm and nine very 
cold (thirteen together) in the years of minima. In 
sending us a communication on this subject Mr. Mac. 
Dowell asks : " How is i? that both very warm and 

very cold months turn up so much mote frequently 
when the sun is disturbed than when it is quiet? ” 

• 

(. LIMA rot OGY in California is dealt with iri' the ‘ 
l .S. Monthly Weather Review for April, iqat, by 
Mr. A. II. Palmer, Meteorologist to the Weather 
Bureau at San Francisco. Eleven regular firs*t-class 
stations arc maintained in the State, and there are 
also about three hundred climatological sub-stations, 
at most of which the observers are voluntary. Special 
attention is paid to precipitation data, this being the 
most important- element of climate in California, 
Various educational and research institution# also 
mamtain climatological statins. Thp Upivebity',of 
California has four precipitation and two •’ 

stations. Certain -Station# are maint#i ‘ " 
for apiculture j nearly aS -the terget. 
regky,# have diraatotogicaDstatjons, #nd the -justly, 
men W arp ,usually situated in or Hair Mu wT. * * 
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ClimatoU)®f has contributed largely to the successful 
introdtieSSt -)Sf 'date-palm, for this tree requires 
tropical orsemi-trbpical weather conditions and very 1 
little wgter; the palms will flourish in what appears 
to be a sandy desert provided the temperature condi¬ 
tions- are ~favourable. About two hundred and fifty 
Southern Pacific railway station agents also keep tem- 
l>t>rnture and'?j#e<if>ltfttioif records. Tlte author men¬ 
tions that a San Francisco instrument manufacturer 
has sold more than a thousand rain-gauges, and rain- 
fail r^Qfd» are readily maintained. 

TgCHNOtdoic Paper No. iqj of the Bureau of 
Standards. Washington, consists of an account by Dr. 
G. K.JBurgess, of the %ireau, of the tests of six 
hollow*cylindrical steel castings manufactured by the 
centrifugal process. The casting- werp 0 ft. long and 
of diameters up to 18 in., with holes of various dia¬ 
meters through them; they were made with the 
mould revolving about the axis at a speed not 
speci|jed. Samples of the metal taken front different 
parts of the complete castings were tested for bald¬ 
ness,. tensile strength, soundness, structure, and 
density, both in the condition as cast and after heat 
treatment of various kinds. It was found that there 
was- A slight segregation of carbon, phosphorus, 
sulphur, -nickel, and copper in the radial ditection, 
but none of manganese and silicon. Small blow¬ 


holes were evident in thi inner i/t6 in, of the cast¬ 
ings. After heat treatment several of the castings 
showed muidftanical strength equal to forged materials 
of the same composition, and satisfied the ordnance 
requirements for gun forcings. Microscopic examina¬ 
tion showed no hard Spots, flaws, or other defects 
outside the layer 1/16 in. thick at the inner surface, 
ajjtl the process appears to be one of great promise, 

Messrs. Duck WORTH- and Co. include in their 
autumn list of "forthcoming hooks ” lhe Wheat Plant: . 
A Monogiaph,” bv Prof. J. Pereivai. Part 1 wtli 
deal with the botany of the plant and its various parts, 
and part, 2 with the methods of cultivation of the 
diiu-tent varieties, with chapters also on hybridisation, 
breed and yield. Another work promised by the 
same publishers is "The Great White South: Being 
an Account of Experiences with Captain Scott s 
South Pole Expedition, and of the Nature Life of the 
Antarctic,” by II. G. 1 ’onting, with an introduction 
bv l.adv Scott. 

Tut: Cambridge University Press is bringing nut in 
the autumn for Mnjor Leonard Darwin a small work 
entitled “Organic Evolution: Outstanding Difficul¬ 
ties and Possible Explanations,’’.being a collection of 
brier notes on biological matters arising front “The 
Origin of Species." 


Our Astronomical Column. 


The August Mkh-oric Display.---A nother proof of 
the unusually abundant display of August meteors 
belonging to ,the Perseid shower is provided bv ob¬ 
servations made by Mr. P. M rasters at Ilalfweg 
(near Antsterdam-Haarlem), Holland, with an out¬ 
look from north-west bv north to east. 

On August it, watching from 9.15 until 11.15 
A.M.T., Mr. Meesters counted twenty-eight meteors, 
viz. 2, "3, 5, 2, 1, 5, 7. 4, during eaelt quarter of an 
hour. On August 11, watching from q.15 until 10.15 
A-M.T., thirty-nine meteors were seen, vi/. <>, 17, q, 
7, At q.2q A.M.T., ill two seconds, four meteois were 
seen equal to Venus or Jupiter. Clouds came over 
the skv at 10.15 A.M.iT. hront 11-3° until 1.45 
A.M.T. Mr. Meesters counted 280 meteors, viz. 60, 
68, 54, 50, 54, in each quarter of an hour. On 
August J2, watching from q.15 until 10.15 A Ml., lie 
COuntedT4, 7, 6, 1 objects in each quarter of an hour; 
clouds 'coming over the sky prevented further ob- 
* setvations. On August 13, from 1.45 until 2 A.M.T., 
three Perseid s were seen between drifting clouds. 
Several of .the Perscids were equal to. or brighter 
than, -stars of the first magnitude. The maximum 
display was thus in the latter part of the night of 
' August it. 

ITkb: Bright Object near the Sun.—T wo observa¬ 
tions of this object were made in England on 
August 7, some hours before that at Mount Hamilton. 
.The- fi«t (communicated by Col. Mark wick) was 
made bv Lieut. F. C. Nelson Day and others at 
“srndown, Dorset, about 7I1. G.M.T. Its magnitude 
"^.esrimated us minus 2 and its distance from the 

it at Wolverhajt»(>ton,, with 
stawpt (Mg. Mfdt p, Aftgust 
-M* hotvd it ‘at reddish’, elongatedASwertis we 


nrrocafar* shvtuv .9&8L"* V. 

roVi -He ftotSd. itas reddish’, elongated-W*#r-A 
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, sun. from which it was distant 6°. The estimates 
of distance arc probably too rough to use for the 
: deduction of motion. It may he noted that a cOtnet 
1 with retrograde motion near the plane of the ecliptic 
and small perihelion distance approaching the *un 
! from behind might remain in_ close proximity to it 
the whole time that it was bright. 

fy/r. Niuh. No. 511(1 contains full particulars of the 
luminous bands seen at the Krinigstuhl and Sonne- 
berg Observatories on August Rd. nil. G.M.I.. It 
appears probable that they were auroral, especially 
; as prof. M. Wolf noted a similar appearance on 
I August 5, tilt. 15m. to tilt. 36m. G.M.T. It was “a 
1 long, vet'v bright cloud ‘west of the Pleiades, brightest 
near' 5 Arid is ... it faded rapidly, only a trace 
visible at uh. 36m.” 

Minor Planets. The planet (7) Iris is in opposi¬ 
tion this month, and as its magnitude 1$ 7-2 it is 
within reach of binoculars. T he followingAiphemens 
! for Greenwich midnight is bv M. Michkovitch (Mar¬ 
seilles Giro. No. 512), with corrections of +0-410.,+4, 
| deduced from an‘Algiers observation on August 16:- 

log A 

9993 - 


Sept. 


9 

<-I 
19 
24 
29 


R A. 

n rice i. 

to* r 

h. in 



23 29-3 

8 44 

O-295 

23 25 ' 

8 23 


2 3 207 

7 57 

0-290 

2316-5 

7 26 


23 12-7 

6 52 

0-a86 


q-cjSr 

9-582 


Perihelion passage will be early in 1922. 

Astr. Nach. No. 5116 contains the names aisigned 
by Prof. M. Wolf to seventeen planets discovered bv 
ijilm in recent years. Planets 8x4 and 007 are named 
I, respectively .Btjrnhatnia and Barnardiana after the 
■Ctwo famous American astronomers. 
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Species in Foraminifera. 

Ti'ENTlON should have been directed sooner 
* than now to an interesting, paper by Messrs. 
E. Heron-Alien and E. E^rlaid on the species, of 
l CTHCtiUina polystropha and some other Foraminifera 
(Proe. Roy. Irish Academy,* vol. 35, Section B, 
N/>. H, pp. 153-77, 3 pis.). It is »n part a contribu¬ 
tion to tlie study of variation in the Foraminifera, 
and in part an account of cert.yn ex peri men ts*. which, 
to s.»y the least, are very suggestive to those interested 
m the problem of species. Variation in Foraminifera 
mas aifect the she of the primordial chamber, the 
plan or arrangement of the chambers, and the external 
form. The authors ako dix'cus-, the occurrence of 
gigantism and nanism, the predominance of the 
chitinous membrane over- the calcareous shell, and 
the changes involved in a free or adherent mode of 
life within the same species. The facts set ni to the 
authors to prove the futility of all t lassilit at ions of 
F01 aminift ra basic! on the external shell, but the 
difl’uulty is to find anv other basis. 

The normal Vcnu-tuhtia poly^tropha is a rem.uk- 
ably constant form, singularly free from the variations 
and monstrosities which occur in normal cirium- 
stances among oilur For atnimferu. It shows 
dimorphism, represented by a long form which is 
megalospheric and be a short form which is alvvavs 
mi( rospheric Ihe im galosphei ic prinn « dial chamber 
in soiiietitfie^ divided into two chambers h\ an 
mi* 1 m n 1 ciiitffious si plum. Dwarf 01 pignn (onus 
ako incur which Cannot lie confu -id with voting 
speijmons. 

I'vperiments go to show that there is in V. fu>lv~ 
shopha a m.uked tendency to select and imorpoiale 
heavy miiuiak among the normal siliceous sand 
grains. \ number of flic specimens utilised g# m- 
splmteis “of a M/e and shape ufteilv di-propoi I innate 
to the si/e of the tests, thus producing a vaiietv 
which presents' a striking conti .st to the normal 
t\|>t*.* T The of,servalion would h i\c had gieater value 
if the numhei of specimens that “selected ” /urge and 
heavy gem-splinters had been givui, so that.it might 
In* tompared with the munhi r that had simply in¬ 
corporated gem-sand and with the number id those 
that kept <0 otdinarv sand. Fiftv per cent, of ordinary 
sand was supplied along with tin gem-s.md. Another 
observation records the occurrence of monsUis in 
i onsiilerable proportion in a tank with sea-water ren¬ 
der ed hypertonic by doubling the normal lime-content. 

Ihe paper points to the idea that in a natural 
svstem of Foraminifera the processes of construction 
and habits of grovvtli and reproduction must count as 
i>f more value than the material emplmed in the con¬ 
struction of the test. We hope that the authors will 
make tlu ir proof of the “seleition ” of shell-material 
more convincing. It is a very important point. 


Biological Statistics. 

I N the first article in the current issue of Iimmetrika 
(vol. 13, parts 2 and 5, Julv, u>2i, Cambridge 
University Press, 25V.) Prof. Karl Pearson and Mis*s 
A. <1. Davin give us a study of the sesamoids of the 
knee-joint in man. dlie best-known works on the 
subject arc those of Gruber and Pfit/ncr, but, as a 
whole, the records of these bones are scanty and un¬ 
satisfactory, so that an up-to-date attempt to deal 
with the subject, using ihe evidence obtained from 
skiagtams, is welcome. If has been stated fairly 
tteelv in the past that sesamoids are manufactured 
from cartilage by intensive stress, but the author^ 
point out, and adduce evidence in support of the 
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view, that if is more probable that they are vestiges 
of some structure of barker form. The available 
measurements show that there are orihosesamoidal 
(true hong sesamoid) lateral fabellte in about 7 per 
cent, of the knee-joint* of man, and few, and possibly 
no, cases of. orthosesamoidal mesial fabeUax Part of 
the paper is devoted to an interesting 6 historical note 
on the subject, including a discussion of the “ sesame,” 
from which the name * sesdhnoid M is derived; it is 
written in a way that is a pleasant reminder of the 
spirited manner of some historical studies published 
by one of the authors a good many years ago. 

Miss 1 ildesley contributes a paper on the Burmese 
skull, which is a valuable continuation of the Large 
amount of us< till measurement and investigation that 
has at read v been done at University College, London. 
'Ihe present wink is based on"142 skulls procured*by 
the late Col. P. il. (‘aster from the neighbourhood 
ol Moulmcin, .md the material is divided according to 
sex and also into three groups according to race—or 
supposed race. Mis., Tikksley gives a large number 
of measurements for each skull, and in comparing her 
results wilh such measurements as she could find of 
Cliinis, 1 , Hindu, ok., skulk, she gives a coefficient, 
suggested by Pi arson, which may be helpful in 
im asm mg tau likeness. Whatever view may be 
taki n hv uamologists with regard to this index, they 
will at am iatr he grateful for the material col¬ 
let ted and published, and approve the way in which 
Miss 1 ildesley displays her tacts and puts all her 
raids on tlie table, so that others have the oppm- 
tunity of dtawing their own conclusions. We may 
particularly commend as an aid to comparison the 
loose contours on thin pnpci. Ihe article contains 
a useful table foi calculating the occipital index, and 
gtus evidence ol the agreement of measurements 
obtained directly Irom the skulk with those ohtaini d 
!r<*m contours 

“Student ” lontmius his Mucins ot probable rin>i-» 
(in 111111 need in < nrlu 1 issues, and gives, on (he basis 
ol ixtinsive sampling, an experimental determination 
of the probable eri 01 of I )t Sptamian’x correlation 
coeffii lenis obtained b\ replacing uUci.il measurements 
hv ranks 'l lus ex pc 1 unent.il method *.er nis to us ihe 
sound w.t\ of gi King down to the n al dish ibutirm <>( 
deviations} it allouk the light kind of check on anv 
theoretical stulktiiul investigation Tile issue also 
contains a lurthei mathematical aiticle hv Prot. 
Tchoupioff, of Pehogrud, on “'Ihe M.ithematicnl 
Expectation ol tie- Moments of Frequency Distribu¬ 
tions,” and one confesses to a feeding of wonder that 
work of this kind can be "produced from Petrogrud 
at tire moment. Theie are ako thiee short notes hv 
Prof. Pearson and a review by Miss Elderton of an’ 
Ameiic.m study of women delinquents 

It will be seen tbht the issue contain*! papers, that 
should interest different chassis of scientific readers, 
and it mav he added that the journal, which is pro¬ 
duced by the Cambridge University Press k well up 
to the standard which we have grown to expect of 
that press. 


University and Educational Intelligence. 

(\\mrkux.e. —Applications for the George-' Henry 
Lowes studentship in physiology, shortly to be vacant, 
should he sent with a brief statement of the candi¬ 
date's qualifications, the subject of his proposed re¬ 
search, and the name of a referee, to Prof. Tangley, 
the Physiology School, by October i. 'Pile student¬ 
ship is of Ihe annual value of about 245L, tenable for 
one to three wars nr the discretion of the trustees. 
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Mr. G. .$■ Mocklkr has been a pointed lecturer in 
geology in the University of Durham. ^ 

Prop. G. W. O. Howr, of the City and Guilds 
(Engineering) College, has been ap|X>inted super¬ 
intendent of the electrical department of the National 
Physical Laboratory. 

The degree of Doctor •! Law has been conferred 
on Sir .William J. Pope by Mi Gill University on the 
occasion of the annual imcling of the Society ot 
Chemical Industry hold in MontieaJ. 

Mr. I*. ’Van dkk Biji., h>nm rl\ of th« Natal 
Herbarium, has been appointed pmftssur ot phyto- 
pathology find mycology in the Lniveisin ol St.l’hn- 
bosch,-Union of South Africa. 

Mr* J.'BaRR, head of the hMile analysis depurt- 
mcnf of the City of Bradford Conditioning lions., 
has been appointed manager of the new \am-testing 
bureau at l mversitv (College, Nottingham. 

A COMPETITION' for vacancies in the gi.uie of 
chemists, Class II., in the depat tmeut o| i| u io\un- 
ment Chemist will -.huitlv be held. In ibis tunnieimn 
a leaflet of regulations gov<inmg the appointing nis 
has just Wen issued. It is obtamabl. until s. piem- 
her 15 from the Government Chemist, ( ifiin nt\ Inn 
Passage, W.C.z 

A S\U Mitts of the courses whiih VV ill h< ,t\niluM* 
at the’* Sir John Cass Technical Institute, j.vviv 
Street, London, E.C., during the session io-’i .•,* bus 
been issued. Systematic courses iu e\p< rimcntal 
Scit nee preparing students for the srience examinations 
of I omlon Uxmersih and the Institutes of Phvsics 
and Cbemisti y will be given, but the tiend ol 
instruction generally is in the direction of technology, 
particularly of the chemical, metallic gical, and eh < - 
trie nl industries Full facilities arc provided in all 
departments for 1csc.1t Hi work. Iliglur technology .d 
instruction is provided for by special ionises on ill* 
fermentation industries, glass tei hnologv, colloids, 
metallogr apbv and pvioiaiitv. beat trealnu nt and the 
mei’h.mieal t»sting*ot m< lals, and pelt oleum tulino- 
Iogy. Th<* laltei constitutes a new development 
which has be* n Iulp<d forward latgelv by the 
generosity of the lending oil companies; .1 two veils’ 
roi^rse has been .urangid whiih is dr signed to rm 1 I 
the needs of those associated wilh practical and 
scientific controf in the prttoleum industry 

The issues of the British Mr,Inal Journal of 
September 3 and the Lam cl of August 27 constitute 
the educational and student's numbers which our two 
contemporaries publish annually at this time In 
both wit! b«* found full and up-to-date information 
of the facilities for medical trailing in the British 
Isles, as well ns the regulations for the various 
diplomas and degrees which ran be obtained Useful 
articles are also included which deal with publii 
health and medical services, and with the medical 
services in the Army/ Navy. Air Force, and in the 
Colonies. Some interesting figures are given in the 
Britishr Medical Journal, showing the annual entry 
of first-year Students in the British Isles during the 
past twenty years. Before the war the average 
number wag 1400, while during the vynr it increased 
to ny>o. 'Til May. 1916, the total number of studonls 
?n training was 610v, two years Inter it was 7630, and 
irV January, h>to, the numbers rose to 0490. Under 
th£. influence of demobilisation in toil), 3420 new 
students were registered; and although in 1920 the 
number had propped to 2531, There appears tp be 
grave apprehension that the demand for rrtetflcial men 
in tnear future will be much t&Jjgftr; umbers 

already in training. 4 ‘ 4 » ' 
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, • Calendar of Scientific Pioneers. . 

September «, 1894. Hermann Ludwig Ferdinand von 
Helmholtz died -e—The son ot a Potsdam niotessor of 
literature, Helmholtz served as a sui gcoi\ (» the Prus¬ 
sian Army, was a professor of physiology at Konigs- 
berg, Bonn, and IJeidelb’efg, in 1871 became professof 
of physics at Berlin, and in iSv; was made director 
of the PhysikahiiCfi'-TVchnischen u. Reii hsruistalt at 
Cb.ulottcnburgi Accounted on** of the world’s greatest 
m«*u <>f s» ienc<\, he was one of the Hr si to grasp and 
advocate the prmripto ot lb<* conserv.uion of cmrgv> 
invented tin* ophihalinost, ope, icmtnbuted specially 
to physiological optics and acoustics, discovered tlu* 
fundamental piopcitas ot vortex motion in fluids, 
and in.idryulv.uices in m.m\ bimubes of yvnlieiu.it ii al 

ph\MCS • 

September 9, 1841. Augustin Pyraniua de Candolle 

died. Born iu Geneva in 177S, iio Candolle first lec- 
<ui*d on botany at the College d<* France in 1804. A 
great ulvooafe of the natural s\s(ein ol classification, 
Ins Mure h'raiKaise ” appealed in 1S05. Fi oirt 1806 
to 1K1.» lie invest igatr d ihe hot uiv and agriculture ol 
1 m nice and Italy lot Napoleon. 

September 9, 1896. Luigi Palmier! died. Ihe suev 
lessor ol Melloni as dincioi eg the observatory on 
Vesuvius, Palmieri for marly years held (hairs in the 
1’niversitv ot Napb s, and was know n for his study 
ot atmospheric electricity and seismology*. ** 

September 11, 1768. Joseph Nicolas D|llaio died. 

An ardent astronomic, Debsje from 1720 t<y 1747 was 
attach'd to the ncwlv loumbd Imperial \cademy of 
Sciences at St. Petersburg, wlieje Euler and Daniel 
Bernoulli were bis colleagues. After his return to 
France h* became Geographical Astronomer to the 
French Navy. 

September 11, 1913. Sir Walter Noel Hartley died. 

Prom 1S70 to i<)H Hartley was professor of 
ihemi-tiv at tin* Koval College of Srience, Dublin. 
Ih* was among fh< pioneers in tlu* application;' of 
spe< troscopic nu (hods to tire study ol the Cements, 
and was tlu* first to prove the presence ot gallium in 
tin sun He also made researches in the Bessemei 
process of making steel. 

September 12, 1888. Richard Anthony Procter died. 

-- \ prolific writer and a gilted lecturer, Proctor not 
onh did much to popularise astronomy, but also made 
rest aide s on tlu* rotation period of Mars .and on 
other subjects. ’Ihe periodical Knowledge was 
foumkd hy him in 1881. 

September 13, 1877. Johann Jakob Ndggerath died. 

-On the founding of the Bonn University in iStH, 
Noggerath was appointed to the chair of mineralogy. 
Among his work was an extensive study of the 
minerals and geology of Rhenish Westphalia. 

September 14, 1712. Giovanni Domenico Cassini 
died. The founder of the famous family of astro¬ 
nomers, Cassini was invited to France in 1669, and 
from i until the Revolution the Paris Observatory 
was ihe home of himself or one of his descendants 
Between if>6^ and 1675 Cassini determined tin* period 
of rotation of Jupiter and Mars, discovered four satel¬ 
lites of Saturn and observed the double ring of that 
planet, and made the first successful estimate of flu; 
sun’s distance, lie afterward** debt mined flu* period 
of rotation of the sun and the oblnteness of Jupiter, 
and made a chart of ihe moon. 

September 14, 1879. Bernhard von Cotta died.- * 
The friend of Lvell, von Burh, and Humholdf, Cotta 
from 1842 to 187 j was 0 professor at the "Mining- 
^qadomv nt Freiburg, ‘saxony. One of the first to 
apply the tpicroseope to the studv of fossil plants. Iu 
Ravelled e^enstvelv, wrote on the geology of the Alns 
l£nd on mountains, and did much fo popularise the 
study of geologv. E. C S. 
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Societies and Academies. ' . 

CSU’K Town. -a , 

Roval Soclfey of South Africa. August 17.— Dr. 
J- Ik ! • Gikhiist, pr<-d^cnt, jit the chair.—I,. 
Ptringuey : Note on the rtccuTrem ♦. of native-made 
hton^,- and hru^o objctK in Smith Afrit a.- II. Ot 
Denham ; Noli* on tin* Mib-^alu of biMimih. 


Jloi'VM. c 

Ro>h! Society nl Tasmania, |mif Mr, | . Kodu.iv, 

\ ke-presulent, in the oh. m \\ . L. May 4 \,u S |><<j »>! 
<jf iosml Moliust a. A mnnht 1 «*f sjm mm ns lolhrted 
h\ AI kin son from tin- fossil , liiK at Wunnnl. 

II. 11 , Seotf am] (. . land Studies m Kasmam m 
tnaiiimah, ZdghwM/. Ilarnwont, sp n«»v A ncu 
sp<-( it's of giant anttalti, »si uimti d to ]»<■ some 
ohn mm. in length, ami iii"i< i oluisl 111 |n oport ion 
than the l.n^cst f .I'-m.mi.m 'I ,» ii\ j;Io.sii. -il i.>-< 1 .1\ 
The t>po-localitv is tin 1 ’lc iMm < n. ,,| Kim; 

Island, Itflss Mi ails 

July.-- Mr. 1.. k'.iclvs.n, \ i. i | n, -iilr tit, in tin- ( h.ui-, 
— E. Ashby : Dr.i'i iplum nl new .[„ i ir. al I ,>ik<II.i.. . 
A. N. I.ewls . 1 In til.ui.il 11 in.mis m tin- N.ilioit.il 

I’atk of 1 .Ism,am.f, II Hardy NtiMr.ili.m II1.111. 

bvliidie (DipUr.i). 

St 
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Editorial and Publishing Offices: 
MACMILLAN CO.. LTD., 

ST. MARTIN’S STREET. LONDON, W.C.2. 

Adv^rtiMtments'and business letters should be 
addressed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address: PHUSIS, LONDON. 

Telephone Number. GERRARD 8850. 

Cholera Risks. 

ECEN'T Press telegrams emphasise Poland's 
struggle to resist the tide of infection of 
typhus, small-pox, and cholera which is rolling 
up from Russia, while the Times announces that 
the Mecca pilgrimage has been declared free from 
cholera, and the work of the International Quaran¬ 
tine Board, shortly to be absorbed into the Public 
Health Department, is eulogised, and its possi¬ 
bilities of co-operation to protect the world from 
the Russian < holera danger arc stated. 

The association of famine, like that of war, 
with great outbreaks of epidemic disease is well 
known. The exigencies of both war and famine 
commonly mean the aggregation and a \asl!v en¬ 
hanced movement of masses of people, thus 
greatly increasing the likelihood of trans¬ 
mission of infection at a time w-hen the 
possibility of precautionary measures is ic- 
<(uced to a minimum. This general problem 
is of great interest both historically and in con¬ 
nection with current events. 

The .terrible, ravages of typhus in Russia, 
Poland, and Serbia during the war and since its 
formal termination are well known, and its almost 
complete absence from the ranks of .the Western 
belligerents is striking evidence of possibilities of 
prevention when there is a background of civilian 
behind the military sanitary administration. 
•Small-pox similarly has been kept under control, 
and sanitary measures and anti-typhoid in6cula¬ 
bor's fyave made typhoid fever a. shadow , of its 
former self. 
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’Against cholera a country in a most backward 
condition as regards the elementary sanitation of 
water supplies and sewerage is alrfrtist helpless, 
and the chaos of practical anarchy adds to its 
difficulties. It is this conjunction of events which 
makes Russia a source of danger, not only to 
licrmanv and Poland, its immediate, neighbours, 
bul also to a less extent to Europe generally, and 
even to America, so soon as frequent human inter¬ 
communications arc established. 

Assuming that no etliciept action is" likely to be 
taken in Russia itself, the possibilities of prevent¬ 
ing importation and of obviating the spread of 
imported infection of cholera vary according to 
the country concerned. In a country like Poland, 
recently reconstructed out of several nationalities 
and with hastily improvised organisation, the diffi¬ 
culties are exceptionally great. The history of 
cholera in Poland this autumn, and still more next 
summer, will depend chu-flv on the extent to which 
llie water supplies of its towns and villages are 
liable to specific contamination by human choleraic 
discharges. It is not surprising to learn that*in 
Russian refugee camps mass inoculation against 
cholera has been begun. This measure is still in 
its infancy, and the personal immunity thus 
secured is relatively short. We need not be sur¬ 
prised, therefore, to learn, in the early future, of 
attempts at bind quarantine, which the past has 
never succeeded in preventing the importation of 
infection. This has been shown both in European 
and American experience; one American hygienist 
lomparcs attempts at inland quarantine to delirium 
ferox in the scale of insanity. Such quarantine 
has always been incoherent, uncertain in adminis¬ 
tration, a soured of friction anti interference with 
trade, without commensurate sanitary gain! It is 
important, of course, to supervise the medical Con¬ 
dition of immigrants from inflated localities and 
to keep them under surveillance if their condition 
is suspicious, but to take similar action for large 
masses of population or for a prolonged period is 
foredoomed to failure. 

Similar remarks apply partially to efforts of 
maritime quarantine. When rigidly enforced it 
has embarrassed commerce, and has not suc¬ 
ceeded. Even in the case of immigrants arriving 
in American ports from Europe, the failures to 
prevent the importation of cholera by rigid quaran¬ 
tine at the port of arrival have been conspicuous. 
In infected neighbourhoods in Manila 6 to 7 per 
cent, of healthy individuals were found to be 
“.cqjrriers ” of cholera bacilli in their intestinal 
contents, and when w’e note that these bacilli may 
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be harboured for as long as sixty-nine days it as 
easy to understand how quarantihes may be 
passed and apparently inexplicable outbreaks may 
occur. 

. 1 be question arises as to whether in practical 
administration it is possible to examine the rectal 
contents of all immigrants before allowing them 
to proceed to their destination. '1 his has been 
done partially both in Egyptian and in American 
administration, and on a small scale this applica¬ 
tion of Koyh s discovery in 1S85 of the comma- 
bacillus of cholera is practicable. On a large scale 
it fails, lor reasons which need not be amplified 
here. 

In actual fact the wisdom of the English system 
of trusting to medical inspection and detention of 
actual patients and suspected patients at the port 
ot entry, and of trusting still more to the local 
sanitary machine!} in each division of the country, 
has been justilied by long experience. Quarantine 
is an elaborate system of leakiness, as has been 
shown by the experience of all invaded countries, 
in rSji every country in Europe was invaded by 
cholera despite all efforts to keep it out. In 1849, 
‘^ 53 * an d 1805-66 this experience was repeated 
in England, though on these occasions no attempt 
hermetically to seal the ports was made. 

It took Simon and his colleagues in the Privy 
Council, the Hoard of Health, and the Local 
government Hoard,*the successive central health 
authorities of England, twenty-live years to make 
any impression on other countries in favour of the 
abolition ol the lutile and oppressive measures of 
quarantine, and the substitution ol medical inspec¬ 
tion tor detention, followed by local supervision ; 
but these principles have now become generally 
adopted in settled countries with adequate sanitary 
administration, and it has become recognised that 
trust in quarantine gives a false security, and, 
furthermore, delays the adoption of the internal 
measures of general sanitary administration both 
as to personnel and water supplies, on which re¬ 
liance must chiefly he placed. 

There need he no fear of a serious outbreak of 
cholera in this country, even if occasional cases 
of the disease evade the meshes of medical in¬ 
spection and supervision. Such exceptional cases 
might bv personal infection or by infecting articles 
ot lood even produce small local outbreaks; but 
this is unlikely, and if it should occur public 
health administration in every part of this country 
is equal to the task of suppressing an outbreak, 
whether of cholera, or typhus, or small-ffox. 
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The Human Factor. 

a 

An Introduction to the Psychological Problems oj 
Industry. By F. Watts. Pp> 240. (London: 
George Allen and Unwin, Ltd., 1921.) 12s. 6 d. 
net. # 

T HE fact that our industrial system has a 
human, as well as a material, side has been 
brought prominently into view in recent times, 
and it is beginning to be recognised dearly that 
no perfect or satisfactory industrial system can 
be attained along the road of purely material pro¬ 
gress. Hence industrialists all over the world 
who have hitherto had their eyes turned wholly 
on physical science as the main source from which 
contributions to industrial progress were to be 
expected are now turning their eyes towards the 
sister science of psychology so long neglected and 
misunderstood. Fortunately, the latter science 
has, within the last generation, been developed in 
a direction and to a point which make it possible 
for the psychologist to meet - at least partially'— 
the claims thus coming upon Jiim from a new 
quarter. Psychology, no longer the science which 
confines its study to mental process in the indi¬ 
vidual mind, but the science which studies the 
behaviour of all living organisms, is now fully 
conscious of its practical significance and of its 
duty to the worker in every sphere of activity. 

This changed outlook, both in industry and in 
psychology, is exemplified by the work of the 
scientific-management engineas, on the one hand, 
and the number of recent books on industrial 
psychology written by professed psychologists oft' - " 
the other. Munsterberg, Swift, Holhngworf y, 
Myers, Museio, and others have already produ cet j 
a fairly extensive literature in this new field. 
latest hook of this kind, and one of the m ost 
interesting and suggestive, is Mr. Frank \V tts > s 
“Introduction to the Psychological Problen ^ 0 j 
Industry.” While generally similar to the o.the 
existing books on the same subject, Mr. W atfs*' 
work has also certain important characteristi cs -4 
its own which are worthy of something more tyan 
mere passing notice. 

The chapter headings indicate the lino of 
thought pursued—“The Psychological Point of 
View in Industry,” “Industrial Fatigue and In¬ 
efficiency,” “ Vocational Selection," “Industrial 
Lbirest,” and so on. It will be noted that the 
author by no means confines himself to the vari¬ 
ous problems of the factory which can be 
experimentally studied by the methods of the ex¬ 
perimental laboratory. In fact this, the chief part 
of most other works on the same subject, is a 

1 
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ilativcly minor part of the book before us. Voca- 
onal selection, for example, is treated very 
riofly and, on the whole, rather slightingly. This 
really the only serious blemish on a valuable 
ece of work, a blemish which is scarcely re- 
oved by a promise it^ a footnote to deal with 
ie subject of vocational selection in another book 
. be published shortly. This defeet is, however, 
our opinion, compensated by the very intcrest- 
g discussion from a psychological point of v iew 
some of the larger and more pressing problems 
labour, beginning with chap. v. on “Scientific 
anagement and Labour,” and continued in 
tap. vi. on “Industrial L'nrest,” the most im- 
jrtant chapter in the book. 

Mr. Watts has made a serious and, on the 
hole, very successful attempt to apple the newer 
sychology of human tendencies and emotions— 
ie psychology of McDotigall, Trotter, Freud, and 
mg—to the conditions and problems of industrial 
e. The attempt is all the more deserving of 
tention because it is the most elaborate attempt 
iat has hitherto been made,- in this country at 
ast, though Myers, Musrio, and Tead have all 
ado pioneer journeys into this field. 'The use 
ade of the Freudian psychology to interpret the 
lenomcna of social unrest is particularly notice- 
tie. The analogy between the individual and 
iciety is a very old one, but this is the first 
tempt we have come acioss to work out the 
valogy in any detail in the sphere of psycho- 
ithologv, It need s<> >rcely lie said that due 
muon must he exercised in such an undertaking, 
id that the analogy easily breaks down if it is 
•essed. Nevertheless, Mr. Watts must be con- 
-atulated on the. skilful manner in which he has 
irried out a difficult task, and the very important 
id suggestive results to which he has been led. 
Early in the book the author points out that 
icre has been, and is still, a good deal of scep- 
:ism about the practical possibilities of psyrho- 
gy, more especially, perhaps, jn the sphere of 
du’stry. In his opinion this scepticism is due 
rgely to the fact that the psychologist lias been 
too frequently unwilling to quit the enclosures 
of a narrow specialism, and adventure into the 
fields of public controversy, there to pass judg¬ 
ment in hi* own way on current tendencies in art, 
religion, industry, and politics.” This aloofness 
from the concerns of practical life ciln no longer 
be charged against the psychologist. All kinds 
of significant developments are taking place at 
the present time in every direction of practical 
activity,,pointing to a growing appreciation of the 
practical significance of psychology; but surely 
the chyge against the psychologist is an error. 
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The psychologists of an earlier day, in this as in 
other countries, have been as ready 10 express 
their opinions on the questions of the day as have 
the representatives of the physical sciences. The 
real reason for the scepticism is that the older 
psychology was not capable of throwing any very 
clear or definite light on practical problems, and 
practical men are only now beginning to he con¬ 
vinced that the newer psychology is in a some¬ 
what different position. Books like that of Mr. 
Watts’s will give a strong stimulus to the spread 
of this ednv ietion. From this point of view it is 
of quite exceptional interest and importance. 

J- IT 

History of Science in Edinburgh. 

Edinburgh's Place, in Scientific Progress. Prepared 
for the Edinburgh Meeting of the British* Asso- 
ciution by the Local Editorial Committee. Pp. 
x\i 1- 2<i\. (Edinburgh and London : W. and R. 
Chambers, Ltd., iq.ii.) 6 s. net. 

H FI British Association handbook w hich lias 
been prepared by the Local Editorial Cogi- 
mittce differs entirely in scope from what has 
usuallv been offered to the members of the Asso- 
iiation. With tlie present high tost of printing it 
was carlv decided that it was pi act Tally impos¬ 
sible to give anything like a satisfactory presenta¬ 
tion of the city as regards its history, its public 
services, its educational, industrial, and i oin- 
mercial life, and its general plan and architecture, 
as well as the customary details of the botany, 
natural history, and geology of the surrounding 
region. Such a gloiilied guide-book seemed 
scarcely called for in a city like Edinburgh, about 
vvliii li so much literature already exists. There 
is, however, one aspect of Edinburgh life which, 
as a whole, has been neglected in the many books 
which have been written concerning the capital 
of Scotland, and this is the aspect which should 
appeal especially to members of an Association 
the aim of which is the advancement of science. 
It is briefly expressed by the title, “Edinburgh's 
Place in Scientific Progress ” 

In this small volume of -Tyt pages we find a 
comprehensive epitome of what has been done by 
Edinburgh men and men trained in Edinburgh 
schools towards the advancement of science in all 
its recognised branches. No fewer than twenty- 
five authors have contributed to the work, each 
dealing .with his or her appropriate section. Of 
thpse the majority are connected with the uni¬ 
versity,, father as graduates or members of the 
teaching- staff., A brief glance at the contents 
will suffice to show the nature of the book. 
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Section 1, on mathematics and natural philo¬ 
sophy, is by Dr. C. G. Knott, with 'subsections 
on astronomy by Prof. Sampson, actuarial 
seance by Dr. A. K. Sprague, and meteorology 
by Mr. Andrew Walt. Here we find chronicled 
the important advances made by Napier, Gregory, 
Stirling, and Maclaurin in mathematics; by Leslie, 
I'orbcs, Balfour Stewart, Waterston, Tail, and 
Maxwell in experimental and mathematical 
physics; by Buchan in meteorology; bv Dr. T. B. 
Spragtie in actuarial science; and by Henderson 
in astronomy. In section 2 Dr. Dobbin treats of 
pure chemistry; Principal Laurie of industrial 
chemistry; ami Mr. Steuart of the shale oil in¬ 
dustry. Black, Rutherford, and Hope receive 
particular notice; the share the industrial chemists 
of Ldinburgh took, and still take, in the produc¬ 
tion of certain important drugs is duly chronicled, 
and also the remarkable work of Janies Young in 
initiating the manufacture of paraffin. Section 3 
is devoted to geology, and Messrs. E. B. Bailey 
and D. Tail, of the Scottish Geological Survey, 
tell the story of the pioneer work of Hutton, and 
bring down the record of the work done by Hugh 
Millar, Machinal, Traquair, and the Geikies to 
quite recent days, when botanists and geologists 
mutually rejoice in the revelations of the lossils 
of the Rhyme chert. 

In section 4, on engineering, Pi of. Hudson 
Beare recounts Symington’s earlv attempts to 
propel ships with steam power; tells of Nasmyth, 
of Steam-hammer fame; and shows forth the 
labours of Robert Stevenson and his descendants 
in designing and building lighthouses and im¬ 
proving lighthouse illumination. 

Section 5, zoology, is from the pen of Di. 
James Ritchie, who brings out (what is further 
established by the later articles on botany, geo¬ 
graphy, and medicine) how greatly the study of 
natural history was fostered bv the teachers and 
students in Edinburgh’s medical schools. The 
most conspicuous names among these are Edward 
Forbes, Allman, Wyvillc Thomson, and diaries 
Darwin, who spent two years studying natural 
science at Edinburgh Although largely a branch 
ol zoology, oeeanographv is treated as a separate 
■section, and in it Prof. Hrtdman (hmisclt an 
Edinburgh graduate) traces the succession of 
oceanographical developments in Edinburgh 
through the life labours of Edward Forbes, 
Wvvilte I horn son, and John Murrav, bringing the 
story down to \\. S. Bruce’s Scotia expedition 
and Murray’s last voyage in the Michael Sars. 
Section 7, botany, is by Mr. \V, W. itmith, of 
the Royal Botanic Gardens. It is interesting to 
note that the first chair of medicine in the uni- 
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versily was the chair of botany and medicine, 
and that the founding of this chair followed the 
institution of the “Medicine Garden,” which ulti¬ 
mately developed into the Royal Botanic Garden. 
Of the many mentioned in connection with Edin¬ 
burgh, the most conspicuous are Hope, Arnott, 
Hooker, Graham, Balfour, Robert Brown, and 
Dickson. A brief subsection on forestry, by Sir 
John Stirling-Maxwell, emphasises the strong lead 
taken by Edinburgh in the promotion of forestry 
as a science. 

In section 8, on agriculture, Mr. J. A. S. 
Watson records the invention of the threshing 
machine by Meikle, of East Lothian, and the 
important work done by Shireff in the improve¬ 
ment of cereals. The Edinburgh chair of agri¬ 
culture, founded in tyqo, seems to have been 
the earliest in any country. Mr. G. G. Chisholm, 
in the article, “Geography,” section g, begins by 
giving an impressive list of travellers and ex¬ 
plorers who, born or trained in Edinburgh, have 
notably extended geographical knowledge. A 
brief history is also given ot the two well-known 
cartographical firms which have brought fame to 
the city. Section 10 deals with anthropology 
under the two headings of “ Archaeology,” by Mr. 
J. H. Cunningham, of the Society of Antiquaries 
of Scotland, and “ Physical Anthropology,” by 
Prof. Robinson. The systematic excavation of 
ancient sites is now the great feature of archaeo¬ 
logical research, and the very recent discoveries 
at Traprain Law have excited great interest. On 
the other hand, the remarkable collection of skulls 
and skeletons now in possession of the university 
anatomical department has been only partially dis¬ 
cussed bv Turner, Cunningham, and others. 

Section it, on medicine and surgery, constitutes 
the largest of all the sections, and is the work of 
three authors, Dr. j, D. Comrie and Prof. Ritchie, 
treating of the Edinburgh Medical School, and 
Dr. Alexander Miles, who treats of surgery. The 
chairs of hotanv> natural history, and chemistry 
were all originally chairs in the medical faculty ot 
the university, a fact which explains the valuable 
work done in pure science In leading Edinburgh 
physicians and others trained in the medical 
school; and the same keenness was shown down 
the centuries in the scientific study of anatomy, 
physiology, materia medica, and other branches 
of medical a'nd surgical knowledge. The uni¬ 
versity professors and the teachers in the extra¬ 
mural school alike brought renown to their city 
as a great centre of medioal training. Monro 
secundus, Charles" Bell, Benjamin Bell, Sharpey, 
Goodsir, Christison, James Young Simpson, and 
Lister are a fewr of the many whose nanes are 
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familiar to the student of medicine. In a brief 
article on dentistry Dr. William Guy pointed!) 
refers to the anatomist (ioodsir for his early work 
on the development of the teeth. 

Section 13, on political economy, is contributed 
by Prof. Nicholson, who leads up through the 
labours of Adam Smith's predecessors to Adam 
Smith himself, the great economic genius of all 
time, and then discusses the work ot later econ¬ 
omists, such as Macpherson and M'C ulloc.lt. l)r. 
Drover supplies the articles on psvchology and 
education, sections 14 and 15 respectively, in 
which David flume, Dugald Stew ait, the In others 
Combe, Laurie, and Melville Hell find their appro¬ 
priate places, finally, in section 10, Miss Nora 
Millies describes the social aspects ol Sir Robert 
Philip's anti-tuberculftsis di.spcnsarv movement 
and the important part played by Edinburgh 
authorities in child wcllare schemes. 

The whole record of scientific work as presented 
in these contributions to “Edinburgh's Place in 
Scientific Progress’’ is one of ulueh any city 
may well he proud. The work done in Edinburgh 
and by Edinburgh men does not slam) alone, but 
is closely linked with the labours of men of si irnee 
in other lands, and it is one of the merits ol the 
book that these inlet national iclations are skilfully 
touched upon by the several writers. 

The book is illustrated by portraits of Napier, 
Black, Hutton, Nasmyth, Edward Korbes, 
Simpson, Lister, Adam Smith, and David Hume. 
Intended originally as a handbook for the 
members of the British Association meeting in 
Edinburgh, it is being published for general circu¬ 
lation hv Messrs. W. and R. Chambers at the 
price of bs. net. 


An Electronic Theory of Valency. 

The Electronic Conception of \ alencc mnl the 
Constitution of Henccne. By I'rol. 11 . Shipley 
Fry. (Monographs on Inorganic and Physical 
Chemistry.) Pp. xviii + 300. (London: Long¬ 
mans, Green, and Co., 1921.) 1(0. net. 

ROE. l-’RV 1 >ase.s his conception ol valency 
on Sir J. J. Thomson’s interpretation of the 
bond (without reference to the nature of chemical 
affinity or to the structure of the atom) as a unit 
Faraday tube. Such a bond is produced by the 
transference of an electron from one atom to 
another. Furthermore, each atom can both lose 
and gain electrons, or, in other words, can func¬ 
tion as possessing positive and negative valency. 
Thus a univalent hydrogen atom may function in 

4 - 

two yvays, as H or H; a bivalent oxygen atom in 
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three ways, O, O, O; a tervalent atom in four 
ways; and a quadrivalent atom, such as carbon, 
in five ways. 

On this simple foundation an elaborate system 
of valency hits been built up. ft follows from 
the above assumption that by the combination of 
two substances X and V two compounds may be 

formed ■- namely, X -Y and X Y. I liesc arc. 
called electronic isomeis, or electromers, and may 
I01111 an equilibrium mixture. How are they dis¬ 
tinguished.'’ The author suggests that it water 

1 * 

is minposed of 11 -OH (though there appears to 

he no reason why it should not he 11 - -Oil) a 
negative atom or gtoup will attach itself to 

hydiogeii, and .1 positive atom or group to Oil. 

In this way the valenty of atoms and groups 
is determined. 

Passing on to pail 2 ot the work, which deals 
with aromatic compounds, the electronic formula 
lor ben/rne is represented as follows -- 

II- 

C ’ 

11c cn 

lie ui 

c - 
11 - 

l T pon tins lormula the various reactions of 
bciucne, its physical and chemical properties, as 
well as those of its homologues and congeneis, 
are. based. 

It would take up too linn It space to discuss 
part 2 in detail, and one or two examples must 
suihee. It is clear that where substitution takes 
place a negative atom or group will replace a 
negative 11 atom. Here a diiliculty .appears to 
aiise, lor m the case of substitution by chlorine 

there are two competing atoms in the molecule 
1 

Cl. Cl. This is met by formulating two eh e- 
+ t 

tromers, C fl H-Cl and C 0 H>,C 1 . The author 
assumes that Cl enters the nucleus. It follows, 

■f- 

then, that Ci has to he, satisfied with H, in vvlnih 

ease it is to he presumed that the electromer of 
— + » 
hydtogen chloride, HC 1 , is formed. Similarly 
with nitric acid, which may exist in equilibrium 
as 

HO.NO,^ HO.NOj. 

Here the author gives preference to the first 
formula, whereby N0 2 replaces electropositive 
hydrogen in the nucleus. After making these vari¬ 
ous, though not very convincing, assumptions, 
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hr author proceeds to discuss the action of nitric 
Kid on chlorobenzene, and of chlorine on nitro- 
icnzene. It is well known that in the first case 
i mixture of ortho- and para-derivatives results, 
whereas in the second case a meta-compound is 
ormed. As negative chlorine is present in the 
uideus, positive N(X will naturally replace posi- 
ive hydrogen, giving 


NO/ 

In the second case, where positive NO s is already 

art-sent in the nut lens, and is acted on by Cl.Cl, 

t is not Cl which is now, as it were, received into 

+ 

the family circle, but Ins brother, Cl, which there¬ 
fore enters the met a position. One becomes a 
little bewildered with the sudden voile-face 
.-xhihited by the differently charged atoms. 

The present writer has no wish to do any in¬ 
justice to Prof. Fry's theory. There is no doubt 
that it contains a substantial germ of truth; it 
explains many facts of substitution, and is suffi¬ 
ciently elastic to undergo almost unlimited ex¬ 
tension provided all the postulates arc accepted. 

J. B, C. 


Along the Snow line of Peru. 

7 he Andes of Southern Peru: Geographical Re¬ 
connaissance along the Scvcntv'tlurd Meridian. 
By Isaiah Bowman. First English edition. 
Pp. xi + 336, (New York: The American Geo¬ 
graphical Society of New York; London; Con¬ 
stable and Co., Ltd., 1920.) 275. bd. net. 

T HIS pleasantly written, highly interesting, 
and well-illustrated book by the director of 
the American Geographical Society is one of the 
results of the Yale Peruvian Expedition of 1911. 
Its theme was a reconnaissance of the Andes along 
the 73rd meridian. The author was responsible for 
the making of a contour map. The north-to-south 
journey from the 12th to the 17th degree of south 
latitude .cuts the Andes obliquely across from 
the tropical rubber-producing plains of the lower 
Urubamba, north-west of Cuzco, southwards over 
snow-covered passes to the desert coast of 
Camand. For weeks the party laboured across 
and along bleak, lava-covered country, without 
interruption, at the uncongenial elevation of be¬ 
tween 14,000 and 18,000 ft. , 
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The second part of the present volume deals 
with the physiography of the Western and Eastern 
Andes, the coastal terraces, geologic development, 
and glacial features, with many, maps and pro¬ 
files. Other chapters— e.g., those on climatology 
and meteorological records—are also necessarily 
severely technical, but the first part of the book 
is eminently readable, and instructive from a broad 
point of view. It is entitled “Human Geography,” 
and the author endeavours to show the effect of 
environment upon mankind in the widest sense. 
Witness the chapter entitled “The Geographic 
Basis of Revolutions and of Human Character in 
the Peruvian Andes.” Many of the points raised 
may appear obvious, others somewhat far-fetched 
or laboured, and yet they cause us to ponder, and 
in not a few instances the author makes good his 
claim by tracing cultural, political, and other con¬ 
ditions to their respective sources -very obvious 
when pointed out, but requiring a broad mind, 
open eyes, and travelled experience. 

“It is pleasant to think that the tropical forest 
may be conquered. It is nonsense to say that 
man now conquers it in any comprehensive and 
permanent way. The tropics must be won by the 
strong hands of the lowlier classes which are ig¬ 
norant and careless of hygiene. We cannot sur¬ 
round every labourer’s cottage with expensive 
screens, oiled ditches, and well-kept lawns. . . . 
Travel in the desert is a conflict between heat 
and aridity, hut travel in the tropical forest is n 
struggle against spaces, heat, and a superabun¬ 
dance of ail but useless vegetation.” 

The regional diagrams introduced are most 
instructive- e.g. Fig. 25: 

“ When amplified by photographs of real 
conditions, such a diagram becomes a sort 
ot generalised picture of a large group of geo¬ 
graphical facts. ... It would be a real service to 
geography to draw up a set of, say, a dozen 
reg.onal generalised diagrams for a whole con¬ 
tinent.” 

The expedition came across the loftiest 
habitation in the world. It was crossing at 
17,400 ft., and 300 ft. lower was the last outpost 
of the Indian shepherds, built of stone and 
thatched, sheltering a family of five, with three 
fat, rosy-cheeked children. Less than loo ft. 
below were other huts, and flocks of alpaca and 
sheep. 

The snow-line is here at the surprisingly' high 
level of between 17,200 and 17,600 ft. Potatoes, 
small and bitter, but edible, and a variety of maize 
grow up to 17,400 ft., where they endure repeated 
frosts. “Perhaps the Indians have arrived at 
results ahead of those by our professional experi¬ 
menters.” . . . » 
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Qur Bookshelf. 

ie Journal of the: Institute of Metals. Vol. 25. 

No. x. xgaf. Edited £y G. Shaw Scott. 

Pp. ' xiv + 522 + 27 plates. (London: The 

Institute of Metals, • 1921.) 31s. 6d. net. 
ri'HE papers read before the spring meeting ot 
?the Institute and contained in the present volume 
(include two contributions of outstanding im¬ 
portance. One of these, by Mr. Moore and his 
colleagues, describes observations on the season 
cracking Of brass and other copper alloys. The 
authors have had an opportunity of dealing with 
an exceptionally large mass of material, and have 
come to the conclusion that chemical corrosion 
plays a prominent part in the initiation of season 
(cracking. Their theoretical explanation assumes 
ithe existence of an amorphous film between the 
(crystals. 

1 The second paper is by Prof. Carpenter and 
(Miss Elam, and describes the process of rccrystal- 
[lisation of sheet aluminium on annealing, carrying 
‘much further the previous observations of the 
same authors. They have been able to show that 
ithe confused structures which have been described 
;as characteristic of cold-worked aluminium ate 
the result of imperfect polishing and etching, and 
that well-defined structures may be obtained even 
in severely strained metal. Dr. Haughton has 
continued his study of the copper-tin alloys and 
has defined the limits of the solid solutions at the 
tin end of the series, obtaining, however, some 
bcuriqus results in the variation of the electrical 
(resistance with temperature. 

!> Prof. Edwards and Mr. Herbert describe ex¬ 
periments on the plastic behaviour of heated 
Stopper allots, employing an impact indentation 
Best. Messrs. Moore and Beckinsale have re¬ 
investigated the action of reducing gases on 
(Copper. Mr. P. H. Brace gives a general account 
'of the metallurgy of calcium, about which little 
is to be found in the literature. The abstracts of 
metallurgical papers are very numerous and full, 
so that the volume constitutes an indispensable 
work of reference on all matters concerning the 
non-ferrous metals. Mention should be made 
of the excellence of t he illustrations. 

C. H. D. 

Fresh-water Fishes and How to Identify Them. 

By Dr. S. C. Johnson and W. B. Johnson. 

'Pp. 64. (London: The Epworlh Press: 
Alfred Sharp, n.d.) is. gj. net. 

A BOOK that is both cheap and easy to carry in 
the coat pocket has long been wanted by those 
who wish to identify our freshwater fishes. This 
little volume, meets their needs. The descriptions 
are clear and accurate, and are concerned only 
with external features, while the majority of the 
illustrations are in themselves sufficient for identi¬ 
fication without reference to the letterpress. The 
authors’ style is not always above reproach; 
nor dd we' fathom the meaning of “The 
sturgeon is considered to be a' link between 
true Jlsh^s and sharks, as it has gills- as 
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fishes have, and a' breathing spiracle, as 
sharks have.” Is it that the authors do not 
regard sharks as "true fishes”; and if not, why 
not? The usefulness of ail books of this type 
depends largely upon the ease and speed with 
which the unknown catch can be run to,earth ai\d 
identified; and we. have yet to learn that there 
is anything better for this purpose than a di¬ 
chotomous "key.” We miss any such key in 
these pages, and would therefore urge the authors 
to endeavour in any subsequent edition to intro¬ 
duce a "key” which can be applied rapidly in 
the field. It would also improve the book it 
dimensions were consistently introduced into the 
description of each species : we are told that the 
gudgeon is usually 5 or O in. long when full 
giovvn; the “record” chub, however, weighed 
7 lb. 4 o2., hut no hint of length is given; of the 
barbel we are given neither the weight nor the 
length- and so on all through. Nevertheless the 
book will be welcome to many, and may easily be 
made so to more. O. H. L. 

Agricultural luonontiis. By Prof. J. K. Boyle. 
(Lippincott’s College Tests: Agriculture.) 
Pp. ix 1-448. (Philadelphia, London, Chicago: 
J. B. l.ippmcott Co., i;t.s. tv/, net. 

pRor. Boyie’s book covers a wide field and deals 
with a subject ol iin reusing importance. It lias 
long been a coinmonplat e that agriculture is a 
business as well as a science, but only recently 
have the business principles been clearly enun¬ 
ciated and developed. 1 he book is a useful con¬ 
tribution; the author's position as professor ol 
rural economy at Cornell University brings him 
in contact with the realities of the subject and 
saves the work from tilt- danger ol becoming 
commonplace, file author lias a good deal to say 
about the chaos that sometimes seems to reign 
supreme in agriculture, but we are not sure that 
it really is as bad as it appears; prior to the war 
the world's supply was on the whole approxi¬ 
mately equal to the demand, and no great “carry¬ 
over” was necessary, nor was there a marked 
deficit, lie is on safe ground, however, in insist¬ 
ing on the need for the full co-ordination of pro¬ 
duction and consumption, and his discussion of 
the factors concerned in successful business man¬ 
agement is both inleiesting and suggestive. 

The Child's Path to Freedom. By Norman 
MacMunn. A second edition, entirely re¬ 

written, of A Path to Freedom in the School, 
dealing with six further years of educational 
experiment. Pp. 1(13. (London: Bell and 

Sons, Ltd., 1921.) js. hd. net. 

Tuts stimulating and original book deserves to 
be studied carefully by every educator, for it 
illustrates well the value of the application of 
modern psychology to the problems of mental 
development. There is much in it vhi< h Will be 
actively criticised, but it is well to have educa¬ 
tional orthodoxy challenged to defend itself or to 
modify", its procedure, as is done in the pages of 
this little volume. 
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Letters to the Editor. 

[The Editor does not hold htmself responsible for opinions ex- 
pressed by hts correspondents. Neither can he undertake to 
return , or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 

Uniform Motion in the /Ethor. 

I snoi’1 D like to soy a few words relative to Dr. 
Jeltreys’s comments on my letter on Ike above sub¬ 
ject In Naiukb ot August n, p. 741). 

I’oincard asserted that optical phenomena were, in 
his opinion, rigorously independent ol any motion 
other than the relative motion ol the bodies concerned, 
and this is, J beliesc, a cardinal tenet of nlatnity. 
In my judgment, tin* caso of the moving mirror shows 
such rigorous indept ndt nee to be logically impossible, 
but I do not quite gather whether Dr. Jeffreys accept* 
01 rejects that point ol view. 

Allowing foi the J’it/Aieruld rontiuttion, and also 
for the aberration, there will be, for an observe! on 
the earth, a general apparent equality of the angles 
in question only u In n tin- motion ol the earth is 
in the plane ol the mirror (1 was guilt\ ol a slip 
here, but so, I think, was Dr. Jifire\s, since, even 
disregmding the aberration, a motion of the earth 
normal to tin- niitror could s< arcelv allow of the 
same standard of angular equality for both enith and 
iniiror, the motion of the latter in this case not Ding 
normal to its own plane.) Clearly, the existence of 
such equality determined bv and determining one 
spicifit direction, is an optical phenomenon which 
depends on the absolute motion of tin- earth, not 
merely on the relative motions of earth and mirror; 
and if this he admitted it appears to me that the 
whole structure of ielalivit\ falls to the ground, in 
so far at least as it mav not be able to dispense with 
logic. 

\s to other points, 1 believe that if Dr. jeffrew 
will consider moie closely the manner in which a dis¬ 
tortion of the apparatus bv the Kit/Gerald con frui¬ 
tion would introduce discrepancies into stellar 
measurements, he will see that these discrepant ies, if 
discriminahle, would reveal, not the relative motion 
of stars and earth, but the absolute motion ot the 
latter; and a comparison of this with the ordinary 
estimation of the earth’s motion iclative to the stars 
would show Whether the whole material universe had 
a drift in space. Again, 1 do not find it possible to 
agree with Dr. Jetfrevs that the Mit helson-Morley 
experiment conducted through water would be of little 
interest. Indeed, it seems to me that this might con¬ 
stitute a crucial lest of the whole iheon. Supposing 
Ki/eau’s law for the light velocity in moving water to 
be of general application, I believe 1 am correct in 
saving that the change of length that must be suffered 
bv the apparatus in the direction of the earth’s 
motion, if the result of the experiment in water 
moving with the earth is to be negative, should be 
in the proportion 


instead of 


as in the FitzGerald contraction, v being the velocity 
of light in water at rest in the aether and u being 
small. This would represent only about one-half of 
the latter contraction, and the test .should therefore 
be decisive under the suppositions made. It is true 
that I have not allowed for the effect of the FitzGerald 
contraction upon Fizoau’s law, but I do not know 
that there is general agreement as to fhe method Of 
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estimating this effect, arid it seems very improbable 
that the result would be 3 complete elimination of v 
from the expression giving the contraction. 

E. H. Sync.r. 

Dublin, August 15. > 


Ik up refer several events to the same system of 
position ami time co-ordinals, and then consider the 
same events referred to another system, the position 
co-ordinates and times in the two systems are con¬ 
nected by a set of algebraic relations, called the 
l.orentz-Einstein transformation. The FitzGerald 
contraction refers only to a part of these relations 
between the co-otdinates ; an argument that assumes 
it and omits to consider the other relations is not 
dealing with the principle of relativity. If the posi¬ 
tions and times in two systems of reference B and C 
are connected with those in another system A by 
such transformations, those in system C can tie found 
in terms of those referred to B by algebra, and it is 
found that the relation between B and C is another 
Lotentz-Kinstein transformation, and involves no 
mention of A whatever. 

In Mr. Synge’s problem of the mirror, we may call 
the ".ether” system A, the earth system B, and the 
mirror system <\ Even if there was a fundamental 
.-ether, his suggested experiment denis only with the 
relations between 1! and C, and, in consequence of 
the above theori m, e.111 therefore be treated in terms 
of their relative motion alone The “absolute” 
motion never enters into the question. It would 
enter, of course, if we tried to tackle the problem bv 
referring even thing to system A, but if would be 
found that the absolute motion eliminated itself when 
the angles of incidence and reftaction were compared. 
Aberration does not offert the problem, for it increases 
or reduces both angles equally. 

I see no reason to alter anything in my previous 
note. It is pertecllv true that the theory of relativity 
makes rettain positive predictions, and would have to 
tie modified seriously if nnv of these were proved false 
bv expeliment. But it is not true that it predicts 
anything that invo’vcs the ab-olute motion of tire 
earth in space. Nothing but experiment could refute 
it ; its self-consistency is perfect. 

FI vkoi n Jkh kfvs. 


Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

In a senes ol pup-ax from mi(> onwards Wherry 
fins studied the relation between soil reaction and 
plant distribution in the United Stales. He made 
use of colour tests with indicators for determining 
the hvdrogen-iori concentration of the solution obtained 
bv agitating soil taken near the plant with water. 
In this manner he showed that the distribution of a 
species may be limited m a very definite way by the 
soil reaction, in expressing which it is convenient to 
record the results in terms of the logarithm of the 
reciprocal of the hydrogen-ion concentration in grams 
per litre. This is denoted by the symbol pH, neu¬ 
trality is at />!I7. centi-normal hydrochloric acid is at 
pH-2, and sea-water at about pf!8. 

Wherry has given the limits for a number of 
American plants, and shown the soil reaction to be 
expected in various types of soil. A paper dealing 
with the subject has also appeared recently in 
Sweden, giving results obtained by O. Arrhenius, but 
this is not accessible here as yet. 

During the last .year determinations of the pH 
values of soils have been carried out by the writer in 
India and the British Isles with the view of extending 
our knowledge of. plant distribution. It has been 
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found that Java indigo can tolerate wide changes Sit 
reaction, growing in Bihar in soil at f>H8 7 and in 
Assam at pHs^. It, however, does much better in 
the latter for various reasons. 

In the British Isles it has been found that the 
yellow stonecrop, Sedum acre, flourishes in soil from 
PH7 to 8 or over, whereas the white -S. anglitum 
may be growing at from pH6 8 to 51, possibly 
slightly outside these Emits. Plants which are by 
some regarded as typical species of limestone districts 
may be found elsewhere provided the soil reaction is 
suitable ; thus .Saiuia verbenaca grows betw een p 11 7 
and 8, Crithmum marilimum around pH8, and Coch¬ 
leares danica from pH7 5 to 8, possibly over it, much 
the same range being occupied by Linaria < ymbalana ; 
for Centranthus ruber values from pH/4 to 8 8 have 
Iwen obtained. The common gorsc, 1 lex eurapaeus 
is usually found on acid soil; in seven eases where it 
was observed growing in abundance the reaction was 
pH6 8 to 54, but one. plant was found «t pMH-r, one at 
8 a, and three or four at 8-6. In other cases the soil 
was probably alkaline, but was not tested. 

The sea pink, Armeria maritime, may be found 
between pH68 and 82, but the typical sand-dune 
plants, Ammophila arenaria. Euphorbia Par aims, Sal- 
sola Kali, are found only in the neighbourhood ol 
pH8. 

Moorland plants. Erica tetralix, -1 nagalUs teuclla, 
Drosrra rulumlifalia, Jasiane montana, etc., are com¬ 
monly found at pH.s 5 to 5, or thereabout, but the 
limits are certainly wider. 

The accumulation of data of this type is of neces¬ 
sity a slow process, but one cannot fail to be im¬ 
pressed by the fact that the presence or absence of a 
plant in a given locality stands in close relation to 
the hydrogen-ion concentration of the soil. Plants 
mav survive, or even do well, in cultivation outside 
their normal limits, but in free competition with 
their neighbours the soil reaction is often the deciding 
factor—always, in fact, if the divergence from the 
normal fcll value for the species is sufficiently great. 

Considerable changes in the soil reaction may be 
met with in quite a short distance. Thus-on crossing 
n road at Youghal, Co. Cork, one passes from a soil 
of about PH7 5, with Salma verbenaca and Ononis 
arvensis, to an acid soil, pllh8 to 6-4, with gorsc, and 
in the wet parts Ins pseudacorus and bog-cotton. 
This, in turn, passes into sandy pasture and sand 
dune, the latter giving about pH8. Again, near Caw- 
sand, in Cornwall, gorse is plentiful on the feisite soil 
at PH64 to 5-4, but absent from the adjacent, and 
similarly situated, soil of the Staddon Grits, which 
normally gives p>I I7 to 78. 

It appears as if corresponding differences are shown 
by w-ater-plants and fresh-water algse, the upland 
waters which arc very slightly qcid or almost neutral 
favouring the desmids. There is much room for 
further work along these lines. 

W. R. G. Atkins. 

August 30. 


" Smoky ” Quartz. 

Thk deeply tinted varieties of quartz, such as 
“smoky” quartz and the yellow- or Madagascar 
variety, arc generally transparent in the infra-red 
region of the spectrum to the same extent as clear 
rock-crystal, as may easily be demonstrated with the 
aid of a thermopile and galvanometer. I w-ish to 
suggest that a very simple physical explanation of this 
property may be offered. As has been emphasised in 
a paper by P-nf. R. J. Strutt, (now Lord Rayleigh) 
in the Proceedings of the Royal Society for Iqiq, 
these varieties. of quartz are rtjalty optically turbid 
media, the opacity arising from the scattering of the 
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radiations in their passage through the crystal by a 
.cloud of small particles present as inclusions.* Since 
scattering of this kind is effective in inverse propor¬ 
tion to the fourth power of the wave-length, it tain 
easily be seen why the longer heatwaves* ran traverse 
the crystal without appreciable loss. Some photo¬ 
metric observations which l have made of the relative 
transparency of the yellow and colourless varieties* in 
different parts of the sj>cctiuin support this explana¬ 
tion. 

In the paper just quoted Ravleigh has described 
the very beautiful and striking elfeets that arise 
owing to optical rotators dispejsion when a strong 
beam of polarised light is sent through a block of 
smoky or vcllow quail/ in the direction of the optic 
axis; tjie track of the beam, as inadt; visible bv the 
scattering pat tales and observed in a transverse direc¬ 
tion, shows bright and dot k bands if monochromatic 
light be used, and alternations of colour If the incident 
beam \» of white light, the ellect being doe to the 
fact that tile scattering particles themselves act as 
analysers of the light incident on them, I find, that 
the phenomenon discovered by l.ord Rayleigh can be 
very prettily shown in another way which is also 
instructive. A thin, flat sheet of unpolarised white 
light may be sent thiough the crystal In a direction 
transverse to the optic axis, and the track of the beam 
observed in a direction jMraUcl to the optic axis 
through a Nicol. in this ease the scattering particles 
act as polariscrs, and the scattered light suffers a 
rotatory dispersion of its plane of polarisation in 
traversing the quart/ along tire optic axis before 
teaching the observer's e\e. Hence the whole tenck 
of the beam as seen through the observing Nicol 
appears coloured, the tint iluctouting jieriodically with 
the thickness traversed as the block is moved to and 
fro in tho line of sight or when the analysing Nicol 
is rotated. 

Raylt igh has shown in his paper that the track of 
a beam of light traversing a beam of transparent 
colourless quart/ can be successfully photogra]died. 

I find that by using a concentrated beam of sunljght 
it is possible visually to detect the Tyndall blue cone 
even in this case. Its intensity, however, is exceed- 
inglv small. C. V, Raman. 

22 Oxford Road, Putney, S.W.t<{, 

September 4. 


Brown Bast and the Rubber Plant. 

In Nmurk of June tb (p. 400), in a paragraph 
which announces the discovery by the Botany Depart¬ 
ment of the Imperial College of Science and Tech¬ 
nology that “ ‘ brown bast * (the most serious disease of 
Hevea brastliensis) is essentially a question of phloem 
necrosis," it is stated that Sanderson and Sutcliffe 
have shown that "burrs result from the inclusion of 
areas of diseased laticiferous tissue in stone-cell 
' pockets ’ formed b\ the activities of wound cam¬ 
biums. " 

It should be pointed out tint the presence of latex 
vessels in the core of nodules (burrs) was first recorded 
by Bateson (Agrie. Bulletin Fed. Malay States, August, 
1013, p. 24), and later corroborated by Richards and 
Sutcliffe (" Hevca brasiliensis iqt4, Malay Penin¬ 
sula Agrie. Assoc.), and by myself (Bulletin 28, Dept, 
of Agrie., Ceylon, October, iqib, and Annals R«>\. 
Hot. (Jdn., Peradeniva, vol. f>, p. 257, 1017). 

Workers in Java have further confirmed this inclu¬ 
sion of laticiferous tissue as regards the nodules which 
follow brown bast, and the fact that nodules in the 
most general case result from the inclusion of areas of 
diseased laticiferous tissue has been common know¬ 
ledge- in the Bast for the last five years. That the 
formation of nodules after brown bast is a secondary. 
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h ?f also been generally recognised. NodtOe- 
ormation, however, occurs in many rases other than, 

brown baSt ^ “ “ ^ « secondary sympLrof 

The occurrence of diseased sieve-tubes In brown bast 
tissue, prior to the appearance of the disease in or ad- 

remrrfpH l- VK,fleLH ' has not been previously 

recorded, and if this is corroborated it may lead to 
furlher advance m our knowledge of this disease. 

The statement that the diseased laticiferous tissue is 
enclosed in “stone-cell pockets ” formed by the activi! 
ties of wound cambiums ; s at variance with the 
results obtained by workers in the East generally. 

norm S, |° na » * ,one - ctl1 g ro ‘WT which are abundant in 
noiinal cortex, are fortuitously enclosed within the 
nodu e cainbmjn at iho time of its inception. The 
nodule cambium by its subsequent division lays down 
wood elements on the inside and cortical elements on 
the outside. It is « striking characteristic of cortex 
overlying old nodules, and presumably entirely derived 
from the nodule cambium, that stone-cells are com¬ 
pletely absent. G. Brycf. 

n .... ' Sst - Botanist and Mycologist. 

Department of Agriculture, Peradeniva, Ceylon, 

July 21. 

Mr. Bryce is quite correct in his reference to the 
work of Bateson and others. In a brief note, how 
ever, historical reference to the bibliography of 
brown bast and related phenomena was not’ con¬ 
templated for a moment. The work of Sanderson and 
,,, . was mentioned in consequence of the recent 

publication of their hook on “Brown Bast.” With 
the Editor s permission, it is proposes! to deal further 
with the subject of this disease in a future issue of 
Natuke - 1 hi: Writer oi run Non:. 

Tha Nature of Vowel Sounde. 

Ir you will permit me to refer at this late dale to 
irof. Scripture’s articles , n Nakjkb of January i, 
and 20 last on the nature ot vowel sounds, J should 
ike to emphasise the great service that the writer 
has done in pointing out that the ordinary methods of 
harmonic analysis are not necessarily adequate for the 
determination of the composition ot a given tone, and 
may, indeed, give quite a false icpresent.ition of the 
facts, because the sound may have inharmonic com¬ 
ponents. At the same time, it is doubtful whether his 
note tn Nature of March 3 (p, 12) in reply to another 
correspondent, interpreting some of Prof. Miller’s 
results in this field, are justifiable. Prof. Miller’s 
curves are evidently harmonic, from the fact that they 
repeat themselves very faithfully at regular intervals 
and establish without much doubt that vowel sounds 
(and some others) at least can be so produced that they 
are susceptible of harmonic analysis, whether they are 
always of such nature or not. The fact that Prof. 
Scripture finds the quality of the voice constantly 
changing tn speech is not a matter of surprise, any 
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more, than that (lie human face and form rarely 
remain exactly the same for two seconds at a time 
111 waking hours; it need not preclude us, however 
from seeking to maintain a given quality for a time 
for purposes of analysts and record, any more than 
the latter tact prevents us from sifting for portraits. 

There is, however, a point in the first article that is 
open to distinct criticism. The author says (p. 633) ; _ 
“In the analyses of vowel waves the fundamental is 
indicated as weak, or often almost lacking. ... We 
all know that this is the strongest tone of all." It 
takes all the point out of scientific research if wc are 
going to discard its plain results for what “We alt 
know," especially ,if the fact of "knowledge ” stand* 
such weak grounds as does the,one. here referred 
NO. 2707 , VOL. lo8] 


fo. All that we are justified in saying is that a com¬ 
plex note is by common judgment considered as 
haying the pitch of its fundamcntal; this 'may 
happen in cases in which the fundamental is 
known to be weaker, than, the upper partial or 
pama s—a fact for which we have the authority 
cd Ohm, Helmholtz, and the late Lord Ravleigh 
■ ? f Sou,,d ’” v°l. «. sec. 26).; men 
rrof. Scripture states that fundamentals arc u npt 
ot the nature of sine vibrations,’’ he deprives us of 
any rational definition of the term ; we could build 
up his type of fundamental vibration from a number 
ot sine vibrations of shorter period, and thus produce 
unsound of low pitch from a number of high-pitched 

What I believe to be the true interpretation of Prof. 
Scripture’s results and those of others in this fields 
in fact, the inescapable conclusion—is that the ftitida- 
mcntal is, indeed, extremely weak in many of the tones 
produced by the voice and other musical' instruments; 
and that it is further masked in the records by the 
comparative lack of sensitiveness of the ordinary 
recording apparatus in the lower ranges. VVe must 
then also conclude that there is something in the 
physiology or psychology of hearing, or in both com- 
btned, whereby the lowest component of a complex 
tone, the fundamental, fixes for the hearer the pitch 
of the whole tone, while the presence or absence of 
certain upper partials and their relative strength deter¬ 
mines 11s quality. 

I he glottal pulT theory is not inconsistent with the 
harmonic theory. Helmholtz accepted it and stated it 
very clearly, as seen in the following extract from 
hts "Tonempfindungen ” (Ellis’s translation, p. 103): 
—“In order to understand the composition of vowel 
tones we must, in the first place, bear in mind that, 
tjte source of their sound lies in the vocal chords, 
and that when the voice is heard these chords act as 
membranous tongues, and, like all tongues, produce 
a series of decidedly diseontinfious and sharply 
separated pulses of air (I.uftitossc), which, on being 
represented as a sum of simple vibrations, must con¬ 
sist of a very large number erf them, and hence be 
received by the car as a very long series of partials 
belonging to a compound musical lone.” There 
remains to be applied a positive test, which, as Prof. 
Scripture points out, should not be dependent on the 
harmonic analysts of curves to determine whether or 
not _ Helmholtz was right in concluding that the 
partials of the voice tones are harmonic. 

\\ ith reference to another point in the article’s, it 
seems to me to be no men: justifiable to say that the 
difference between the voice of a Caruso and that of 
a costermonger lies solely in the vocal chords than it 
would be to say that the tone of a reed instrument 
depends only on the. reed, without reference to the 
size, shape, material, etc., of the rest of the instru- ' 
ment, e.£. that the difference between a bassoon and 
an oboe is only a difference of reeds. 

,,, , .. . . Preston Edwards. 

Clark University, Worcester, Mass., July u. , 

1 tie first essential point of the interesting com¬ 
munication of Mr. Preston Edwards lies in the ques- 
tton of the weakness of the fundamental in the tone 
of , a vowel. This tone is (hat of the larynx, or the 
voice lone. To the ear this is always the, pre¬ 
dominating tone. We may not be able to distinguish, 
what vowel a singer is producing, but tf.wg Can 1 
I hear him at all we hear the tone b« is .singiflg-Thaf 
j 'j' th *., ton jJ r P m . his J *rynx. . When a larynx from 
1 a freshiy killed animal yS subjected to a tyasjt of air 
A»<1 th«. vocal chords are bjtought together. :« itrontr 2 
t£pe ^. produced. 
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Mr. Presdon Edwareisrrmkes the hypothesis that a 
ieak lafynx'. tone arouses a complex of resonance 
one*, in the Vocal cavities, and that these 1 are then 
ward with a strong lower tone corresponding to the 
arynx toOe. We can sing all the vowels with a single 
trong larynx 'tone; that all’ the varied resonance 
onv» should coincide in producing this single strong 
aryns tone is quite beyond imagination. It is 
enreely necessary to follow this thought out; the fact 
euiftins that the larynx tone is by far the strongest 
.One In the vowel, both physically and for the ear. 

A comparison of vowels with tones from reed in¬ 
struments, is inadmissible. The resonating cavities 
in the latter have hard walls and can force their 
period^ on the reeds, whereas the vocal cavities have 
soft xyalls and cannot do so. 

Helmholtz’s theory of the vowels rests on three 
assumptions :—(1) Tile vibrations from the larynx are 
of the fprm of a simple sinusoid or of the sum of a har¬ 
monic series of simple sinusoids, (2) The vocal cavities 
act like resonators with bard w alls. (3) The larynx tone 
Is maintained at constant pitch. "Inis is the condi¬ 
tion exemplified in Helmholtz's vowel apparatus, in 
which tuning-forks (representing the larynx tone) are 
maintained electrically in vibration bcfoitf brass 
resonators (representing the vocal cavities). Such 
resonators can respond only to harmonics of the fork 
tone. • if the three suppositions are true, the harmonic 
theory necessarily follows. 

In an interesting apparatus devised by Dr. H. 
Hartridge a series of weights is hung by threads 
of different lengths from a bar that can be set in 
sinusoid vibration. When the bar is started all the 
pendulums begin to swing, but after a few vibrations 
all become still except the one that corresponds to a 
harmonic of the period of the bar. It takes, there¬ 
fore, several vibrations before tile period of the bar 
is forced on the appropriate pendulum, and the others 
are forced to become still. Remembering the lirst 
factor that a single movement of the bar starts all 
the pendulums- let us now drop the third supposition 
above and conform to the truth that the voice lone 
is never of a constant pitch for a single instant. In 
Speech it changes so rapidly up and down that two 
successive vibrations are rarely of the same pitch. 
Rack, single vibration must start all the pendulums 
(hat is, all the tones of the resonators— and there is 


no, possibility that the tone of the voice can force 
itself On the resonators. Kven retaining the first two 
suppositions, we arc forced to conclude that any har¬ 
monic adjustment of the vocal resonators to the voice 
tone is impossible, because it takes at least two like 
periods of the voice tone to force its frequency on a 
resonator, whereas in actual speech the voice tone 
does not have two like periods in succession. The 
Helmholtz theory is thus impossible, because the third 
supposition is contrary to fact. 


Liet us now examine the effect of retaining the first 
and third suppositions while modifying the second 
to fit the facts. The resonators have soft walls, 
and any vibration aroused in them will die away 
rapidly. Even if the laryngeal vibration were of the 
sinusoid form, the resonance vibration aroused by one 
positive' (or negative) phase would die away before 
the corhespohding phase occurs again. To a simple 
sinusoid or a tuning-fork tone the/e is at the best 
only a weak response. With more complicated sinu¬ 
soid* (of sharper tones there may be rapidly repeated 
overtones that evoke some response, The result is 
utterly different from the loud responses, evoked by 
forks held in front of resonators with hard wails. 

The morttent we give up the first assumption and 
accept, the fact that the tone from the larynx consists 
of i* series of sharp blows, and, oot of continuous 
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vibrations, dll possibility of the humtdnic hypothesis 
•vanishes. A sharp blow can arouse only tne free 
Vibration df the' cavity, whether hard dr soft. The 
tones aroused are those of the cavities themselves. 
Their periods have no relation to the period of the 
blow, simply because the blow itself has no period. 
Even in a cavity with hard walls the aroused vitia¬ 
tion dies away so quickly that the blow would have 
to be repeated rapidly in order to catch any of the 
dying motion. 

As explained in my account in Nature (January J3 
and 30, pp. 032 and 664), every one of the three 
assumptions is contrary to fact. If Helmholtz had 
hud the data we possess to-day the Helmholtz theory 
of the vowels would assert that the cavity tones may 
bear any relation to the larynx tone. ’ The whole 
thing follows so easily anfl naturally from the facts 
that he would have drawn the unavoidable conclusion, 
and not have become involved in the difficulties and 
impossibilities caused by asserting that this relation 
must be harmonic. 

Of course, this has nothing to do with the Fourier 
analysis. This method gives us a plot of what har¬ 
monics might be used to reconstruct U curve. The 
profile of a face can be resolved into a series of har¬ 
monics. The blunder incurs when someone supposes 
that (his mathematical analysis proves anything 
physical. The analysis of the profile does not prove 
that the face was constituted of harmonics. As ex¬ 
plained in my first at tide, the harmonic plot of a vowel 
wave represents a mathematical formula. As soon 
as we attempt 10 give a physical interpretation to this 
formula we are forced to reject the harmonic theory 
and to assert that tlie* vowel tones may bear any 
relation whatever to the fundamental. The Fourier 
analysis still remains the only way of analysing vowel 
curves, and its results prove the Independent theory of 
the vowel tones. K. VV. Scripture. 

The Generation of Heath-fire*. 

Is Mr. Martin (Nature, August 25, p. 8n) certain 
that the fire seen by him had not spread through* the 
jx-at from a neighbouring area recently ablaze? That 
such subterranean combustion may persist for many 
days and spread a long distance is common know¬ 
ledge. 

Experience shows that the surest way of prevent¬ 
ing tires i» to cut away the heather; whereas, on Mr. 
Martin’s hypothesis, bv exposing the loose soil to 
the direct rays of the sun this procedure should add 
a new risk. Henry Bury. 

Mayfield House, Farnham, Surrey, August 26. 


Life and Mind. 

During the past six months Nature has published 
many articles and reviews about life and mind, but 
there has been no clear and precise definition of these 
two terms; so permit me to submit for the serious- 
consideration of your scientific renders a brief state¬ 
ment of what appears to be tile true position of 
affairs 

(1) We depend only upon evidence of what is called 
“matter” and its various states. 

(2) _ Life is a state of certain kinds of matter when 
physical conditions are favourable. 

(3) Mind is the state of some portion of a living 
organism—in man the cerebral cortex, where 
thousands of nerve-endings are concentrated. 

This is no attempt to explain the how and why \ 
but can the facts, if facts they be, be expressed more 
simply or concisely and with greater precision? The 
question may appear trivial, h it it has an important 
beiarihg oit other subjects which are alluded to from 
Jltne to time. In Nature. Srsamy. 
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The Stream of Life. 1 

Pro?. Arthur Dendy, F.R.S. 


t 


A LL typical organisms—animal or vegetable— 
are composed of cells; minute nucleated 
masses of protoplasm, existing either singly or 
in many-celled aggregates. These cells are 
capable of reproducing themselves by a process 
n! division, and each o! the higher organisms, 
with certain negligible exceptions, starts its life in 
the condition of a single cell winch we call an 
egg or ovum, or, to use a more general term, 
a germ-cell. 

Whatever may have happened in the far-distant 
past, at the present day, so far as we can see, 
every living thing is the product of some pre¬ 
existing living thing, the relation of parent and 
child holds good throughout the whole organic 
world, and when we come to analyse this relation¬ 
ship from the biological point of view we find that 
it is always essentially based upon cell-division, 
Leaving out of account, as we may legitimately do 
for our present purposes, the stages of proto¬ 
plasmic evolution that precede the appearance of 
the nucleated cell, we m.iy say that the cell is the 
unit of organic structure, that all organisms are 
built-up of such units in somewhat the same way 
as a house is built up of bricks, except that the 
process of building ; n the living organism is one 
of cell-growth and cell-multiplication, while the 
bricks of a house arc brought together and com¬ 
bined into a building bv some external agency. 
This fundamental conception of organic growth 
leads to the still more fundamental conception of 
living matter as a continuous stream ol proto¬ 
plasm, starting with the first appearance of lile 
on the earth and continuing to the present dav 
with undiminished vigour; hut it is a stream 
which in the process of time constantly branches 
out in new directions, giving rise ever to more 
complex and more diversified types of plants and 
animals. It is the stream of life. To make use 
of a more familiar metaphor, the whole organic 
world may be compared to a great tree, the roots 
of which are dead and buried in the past, and 
the leaves and (lowers of which, individualised 
and endlessly diversified, are represented by the 
living plants and animals of to-day. 

Let us now examine a little more closely the 
means by which successive generations of 
organisms, parents and offspring, are linked 
together. We have to ask ourselves the question : 
Why do all except the simplest organisms repro¬ 
duce themselves bv means of eggs, instead of 
simply dividing up into equivalent parts? In 
other w'ords, why does every plant and animal 
of a new generation have to go back to the begin¬ 
ning and start its life as a single cell? We may 
approach this question by considering for a 
moment a once familiar domestic operation—the 
baking of bread. You have no doubt sometimes 

I From a cilirenC tteture d*itYer«d »t Edinburgh on Soptootbor 8 during 
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j heard the expression “half-baked'’ applied to 
human beings, which shows that the analogy I 
propose to make use of not altogether new. 
If we want to increase the number of our loaves 
it is no good simply cutting them in halves. We 
must go back to the dough and out of it fashion 
j new loaves. The dough, properly prepared, con- 
! tains'all the ingredients necessary - for bread¬ 
making and is capable of developing into loaves 
I when subjected to the right treatment. When 
once it has developed into a loaf, however, it 
J cannot be turned baek again into dough. 

So it is also with the living organism. When 
once the protoplasm of the egg, or germ-plasm, as 
] it is technically termed, has developed into the 
mature tissues and organs of the adult body, it 
cannot, usually at any rate, be turned back again 
into gefm-plasm ; it continues to live for a time,- 
but the stress and strain of life gradually exhaust 
its vitality; for a time, tissues and organs may 
be renewed, but ultimately some essential part of 
the mechanism of the body is worn out beyond 
the possibility of repair, and the death of the 
entire organism inevitably follows. 

What provision, then, is made for the next 
: generation—-who mixes the next batch of dough? 
Here 1 am afraid our analogy breaks down, and 
it breaks down just because the germ-plasm, 
i unlike the dough, is a living substance capable of 
increasing itself indefinitely bv growth and multi- 

; plication. What happens is typically this.a part 

i of the original germ-plasm of each generation is 
j set aside, taking no share in the development of 
the body, hut remaining in the condition of com- 
; parativclv undifferentiated protoplasm, while con¬ 
tinuing to increase and subdivide into germ-cells. 
It thus appears that the old idea that the hen 
produces the egg is scarcely correct it seems that 
i the egg produces the hen and at the same time 
: more eggs, which are accidentally, as it were, 
included in the body of the hen. The constant 
succession of germ-cells, each produced by division 
of a parent cell, constitutes the only realty con¬ 
tinuous stream of living protoplasm. The bodies 
j of individual plants and animals, developing from 
the germ-cells, may be compared to local and 
temporary overflows from the stream, which 
| sooner or later dry up and disappear, or, in other 
i w-ords, die. This is Weismann’s well-known doc- 
| trine of the “continuity of the germ-plasm,” and 
; for our present purposes we may take it as sub* 

; stantiallv correct, in principle if not in detail. 

The simpler Jiving organisms, which, like the 
I amoeba, consist each of only a single cell, are. 
j exempt from death, because in them the stream 
of protoplasm forms no overflows; it consists 
, entirely of germ-plasm, and no differentiated 
bodies are formed, so that there is nothing to 
i die, nothing which cannot go on reproducing itself 
j indefinitely. Death Is the penalty oaid for a higher 
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lit*', based upon a greater complexitv ut bod*l\ 
nuihanisin. 

In all that has been said liitlu-rui, which must 
hr already very familiar to most of you, ue haw 
been endeavouring to pave the wav lor the von 
sideration of what is perliaps the most ditln ult and 
eeitainly the most vigorously disvnssed problem .>t 
biology • the problem *ot heievlitv. With regard 
to .single-celled organisms sut h as the anueba, this 
problem sv ana lv ovists (tivision of the pan nt 
cell entails division ol all that that cell possess 
1 he daughter-cells resemhh- the mother simple 
because they are that inotlx 1 ilivnhd mto two 
equal and similar parts. 

\\ ith the highei organisms, 1 ai h vomposed, 
|ierhaps, ol ntanv millions of lells, ditleientiatv d 
into main ditlerenl kinds, and building up tin 
most diverse tissues and oigans, the situation is 
very different In such a rase how 1 an a singU, 
apparentlv undilferent lated, geim.ell, vvlmh has 
never taken part in the lonn.ition or in lie ,h tol¬ 
lies of the bodv as a whole, and evhilnts none 
ol the featuris vvlmh i har.e lei tse the tissue- 
eells how ran sm h a simple eel] giva. i tse h\ 
growth and mult iplu atiom, to all the dillirenl 
kinds ot I ells, arranged in all tile ditlerenl tissues 
and organs, more or less evuetlv as in the pan nt,-' 

1 he development ot siii h an minutely 1 umpire 
otgnnism .is, tor 1 sample, the human bodv, liom 
a microsi opii egg-cell ot apparentlv simple 
structure, cents, indeed, a kind ot nm ai le, and 
the more t losely we coni|tare parent and fluid 
the more nnr. unions dor-, the lesult appeal, lor 
not only is there a general resemhlaiue in all 
essential teaturi-s, but there is vi rv frecpnntlv' 
also a partu ular n semblance in mirfute pecuhari 
ties, siii h as the i-o'.nir ot the hail 01 eves, ihe 
contour ol the leatuies, and so on. 

It would In- i 1 .inning far too much to sav that 
we haw as yet arrived at am 1 omplete csplan.-i 
turn of hereditv this ntarv elloush aw iuate repro- 
duction in the child ol the most minute details ol 
bodily and mental organisation eshihited by tin- 
parent. Hut the espl.matron is, pi rhaps, after all, 
not quite so dillu ult as it si ems at lu st sight 
Let us go back to our loaves ot bread and ask 
ourselves why one loaf resembles another \\ hv 
does the loaf that is baked on I ut-sdav resemble 
that which was baked in the same oven on 
Mondavi' The answer is obvious One loaf re¬ 
sembles another hei ausf it is made from the same 
kind of dough and subjected to the same kind of 
treatment. If yon take a different kind ot dough, 
or subject the same dough to a different treatment, 
you will get a different result and, as evrrv 
housewife knows, there mav hr a vast diffrniur 
between the loaves turned out bv different bakers 
The characters of the loaf rlearlv depend upon 
two sets of conditions : first, the nature of the 
dough itself, whether, for example, it is mixed 
with yeast or baking powder, water or milk, salt 
or sugar, and so on ; and, secondly, the nature of 
the. treatment to which the dough is subjected, 
the shape of the tins in which it is baked, the 
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tciiijH'ratuie of the ovln, and so forth. If. all the 
’conditions^ are accurately repeated for successive 
batches of loaves, then the loaves of each batch 
will resemble those of the preceding- batch. 

W c have in this respect a *vry dose analog) 
with wlui takes plate in heicditv. I he egg cyn- 
Mvts of , <*« t. tin quantity ol gctm-plasni, and this 

geim-plasm has ((‘(lain chai <x t( i ist n peculiarities 
ol its own. In order lli.it it nia\ develop into an 
adult organism like the parent, it must be sub- 
jetted to a certain treatment In the vase ot a* 
hen s egg uixk (going incubation, or of Ihe human 
lotus developing m the womb of the mother, we 
mav t tut lit ullv sav that i # t lias to hr baked m an 
oven at a paitxulat t< mperatui e ()nl\ it all the 
1 <>uditions art auuratelv lulldled will the egg 
<It*v i lop mto an organism resembling the parent, 
and it dot's so smiplv because the same rnuses 
must alwavs piodiae the same elleets I| \ou 
with identical germ plasm and expose it *to 
identaal (onditions (hiring its development, yon 
must get an identical result. I In* child must 
n semhle tlie parent. It is, indeed, easy to show 
bv e\p« 1 intent that tl von van the conditions you 
mav get e (her no result at all or a different one. 

I P ,n •* < ertam point, however, the living 

organism has the power ol < ounleracting acci¬ 
dental inlluenees, and I hereby maintaining* its 
not main\ ol stria lure, in other words, it is self- 
regulating, and seems to lx* always endeavouring 
to carry out the plan ot structure cliaiacteristic of 
Ihe spe< u's to vv ha h it belongs, so that, if this 
plan he distm lx d, it will, within limits, he restored 
ug r am bv appropn.de growth and readjustment. 

1 his power ot adhet mg to a predetermined 
stiiatui.d plan, in spite ol disturbing influences, 
is one of tin* most distinctive attributes of living 
beings, and must on no account lx* lost sight of 
m considering the problem of heredity; blit at the 
same time it is a [lower that is strictly limited. 

A well-known American investigator, Prof. 
Sto« katd, has recently shown, in tlx* case of vari¬ 
ous animals, how abnormalities can lx* produced 
bv simple lowering the temperature during 
development Some years ago the same; observer 
obtained even more surprising results by the use 
of a simple chemical reagent. He exposed the 
eggs of the American sea-minnow (Ftindulus) to 
the action of magnesium chloride, and found that 
the* young lisli tended to develop with a single 
e\e in the* middle ot tlx* head, instead of one on 
each side, though the modilic ation was not in all 
cases complete. finis vve see that it is possible, 
by the* application of a specific chemical stimulus 
to the* egg, to bring about a profound and perfectly 
definite* change in tlx* structure of the organism, 
though vve arc* still far from knowing why this 
should he tlx* case 

We* also know, from recent physiological re¬ 
search, that tlx* growth of various organs in tlx* 
animal body is normally controlled by infinitesimal 
quantities of chemical substances secreted by the 
ductlgss glands, such as the thvroid and the pitui¬ 
tary, and circulated in the blood, and that any* 
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d< fi« k ivy ui excess of these! substances may pro¬ 
duce abnormal results. The discovery of these* 
hormones, as they have been termed by Pro! 
starling, must have a profound influence; on our 
ideas as to the mechanism of hctedity. 1 heir 
signijic ancc from this point ol view was, I believe, 
nr^t pointed out by Mr. |. ' 1 . Cunningham many 
'.tars ago. It stems at least possibh ihat e he m- 
u -il siilistant'es ol a like nature mav exist in tin 

rrn-e.ells and even isc a protound influent e upon 
t ht ir developnn nt 

W ith this possibilit v in \ ii vv, 1 < I us again 
< xarnine the t gg t ell at tin very < <unmen< < men! 
of its developimnt into a multicellular lx*x!v, al 
the moment of its division into iht lust two 
daughters ells, and It I us < mv t ntr.ite our atten¬ 
tion upon the nut lens, uhuli alvvavs dividis iirst. 
As it prep.ires its< li bn this important tvtnt a 
number of pet uhar bodies ( allt <1 tin chromosomes 
make their appear am t , apparentlv bv concentra¬ 
tion of previouslv si attend granules ol chromatin 
substance , so-called bet ause ot tbe wav in ulnt h it 
can be stained bv certain dyes \t tilt saint turn, 
a spindle-shaped arrangement ot tint.ids bet onit s 
manifest and tht nut tear tnembrant disappears, 
so that there is no longer nnv sharp division 
between mu lens and < ell-hodv I lie < liroino- 
Minws, often varying in shape and size amongst 
tlumselves, hut definite and tonstant for eat h 
kind of organism, arrange themselves ,n russ tin 
middle of the spindle 1 hen < arh splits into two, 
and one hall moves aua\ from the other 
and towards the t«»rrrsponding end ot tin 
spindle. We have now two gioiips ol daughtei- 
« hromosomes, and arountl eat li group a new 
ntuJeus is t tmstiluted I ht n tlie ptotoplasm 
of the} t ell-bodv divides into two parts, and two 
complete cells aie forme el, eat h with its own 
nucleus. 

The process is italic lar more complicated than 
this brief and inadequate description might lead 
veil to suppose, 1ml tin essential h attire seems 
always to be the* behaviour ot tlu < hromosomes 
It is very evident that the protoplasm of whuh 
these are* composed must he of the* utmost import¬ 
ance to the organism, and that it is neeessarv 
that it should be* \tr\ u<curate*l\ elividcel between 
the* daughteT-e'elk e*ve*rv time t'e 11 ehv ision takes 
place. This phenomenon of mitosis, as it is 
termed, is of almost universal ex t urre*ne e through¬ 
out the animal and vegetable Kingdoms, not onlv 
in the early divisions of the egg-cell, but through¬ 
out the entire lift* of the organism, whenever cell- 
division takes place- It is clear 1 \ a contrivance 
bv which a certain material substance- a par¬ 
ticular kind of living protoplasm - is accurutelv 
distributed amongst the progenv of a dividing ««11 
In other words, it is part of the mechanism of 
inheritance. 

Let us now turn aside for a moment and glance- 
verv briefly at another and totallv different line of 
evidence, leading to results which confirm and 
explain in a very remarkable manner those which 
we have already arrived at. 1 refer, of course, 
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to* the modern experiments in the breeding ot 
plants and animals, undertaken under the influence 
ol what is frequently termed the Menelelian school. 
It is utterly impossible to do justice lo these 
wonderful experime nts in the time at our disposal. 
1 would point out, m the Iirst place, however, that 
they have led quite, indepe.ndentlv to the striking 
conclusion that there must e*\ist in the protoplasm 
ol the* germ-cells definite material entities—the 
so-c alleci Menelelian lac tors which arc* in some 
wav or other responsible for the appearance in the 
adult organism of special features the so-called 
unit characters capable ol being handed on from 
one- generation to another bv the* process ot 
heredity. Assuming (hem to be located in the, 
chromosomes, tin- behaviour ol these factors in 
inhei itam e, the pel mutat ions and combinations ol 
unit characters which atisc. m e 1 oss btceding, can 
be adequately explained bv the behaviour of the 
1 hromosomes a< tuallv observed at ce rtain critical 
periods of the life* e \<. It- 

lake*, tor example, the colour of the human 
c\«. II a certain lac tot, or combination ot 
factors, alone lx* present m the germ-plasm, the 
eve* will lx- blue or grew, but the* addition of 
another factor mav cause it to be breivvn, and the 
average* results, .is regards < \< colour, ol mating 
pure- blue-eyed and pure- brow n-rv e*d individuals 
can be confidcnllv predicted I he* occasional ap¬ 
pearance ot an extra thumb or linger upon the 
hand, which is well known to be a hcnt.ible; char¬ 
acter, transmitted with great regularity from 
parent to child, is ag.1111 supposed to be* due* to 
the ck cut renc c- of a corresponding factor m the 
germ-plasm, and so on with a whole host ol char¬ 
acters that have been < areftilh investigated bv 
me ans of breeding experime nts in leccnl vears. It 
is important to note that these characters seem to 
bear 110 purposeful relation whatever to the well- 
being of the organism in which they occur. They 
arc often cxlretnclv insignificant, and a large* pro¬ 
portion of them must undoubtedlv be regarded as 
abnormalities It is a mere matter of chance 
whether the-v happen to be useful, neutral, or in¬ 
jurious. 

We cannot attempt to discuss, or even state, 
however briefly, the evidence- upon which this 
fat tonal hypothesis rests Suffice* it to sav that 
it seems to attorel the onlv possible explanation of 
the results of the long senes of experiments in¬ 
augurated m Austria bv the classical work of 
Mendel in the middle e>( the- last centurv, carried 
on by Bateson, Punnclt, Bifien, and others in 
kngland, and culminating in the brilliant in¬ 
vestigations ot the American school of geneticists 
under the leadership of Morgan. 

I he investigations of Prof. Morgan and his col¬ 
leagues have gone so far as to demonstrate con¬ 
clusively, albeit indirectly, not only that the Men- 
dclinn factors must be located in the chromosomes 
of the nucleus, but also that they must be arranged 
in each chromosome-in a perfectly definite manner. 
These observers have even prepared maps of 
chromosomes showing the arrangement of the 
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factors in linear series. It is surely one of the 
most remarkable achievements of modern science 
that we should be able to point to a particular spot 
m a particular chromosome of a microscopic 
gerrn cell and sax with conhdence that there is 
something’ just there that is responsible for some 
particular chara< ter, such as the odour ot the < \e, 
in the adult organism. 

\s to the nature ot the la< tors themselves, it 
seems not unreasonable t<> com hide that tin \ must 
consist of definite chemn.il substances, or, per Imps 
better, of chemical modilu ations <4 living proto¬ 
plasm, in the form of minute partic Ies too small 
to be rendeird Msjble by arn means \ct dis¬ 
covered, but capable of s< ]f-mult iplu at ion like 
other pmtopl.isnuc units 

We max further suppose* th.it these fa< tor- 
forming substance's pla\ a part m controlling tin 
development of the organism comparable with that 
plaxed bv magnesium chloride in the c as< o| tlu 
developing embrxos of the* sea nimnow, or 1 »\ 
other chemical substances (hormone s| in the 
normal adult animal The complex mechanism of 
mitosis in the division ot the c ell-niiel< us would 
then appear to be necessarx m order to secure the 
proper distnbui mn ol lac tor s throughout the* grow - 
mg bodv, so that each max reach the part unfit 
part that it is destined to influence 

It must hr remembered that the oennienee of 
Mendelian phenomena in hereditx depends en¬ 
tirely upon a much more fundamental phenomenon 
- that ol se\ which goes the experimenter the 
oppoitumtx of e tossing two indix iduals chffc ring as 
to one or more separatelv lie ntahle e harae ters, 
and of ohserv mg the nume rK.il proportions of the* 
offspring in which each of the-a (h.ii.actejs makes 
its appearance. 

Tl)e plunome'iiem of s«x, as we* all know, is .1 
very great nivsterv, and introduces endless t om- 
phentjoiis into life* .Sexual cliff ei ent lat ion appears 
to be nearly as old as the* cell itself I lie stream 
of life*, almost shim it first began 1«> flow, lias 
been a double* stream, e>r, better, a network, in 
which male and female streamlets unite at more* 
e>r less frequent intervals to form those temporary 
overflows which we call individuals !*a<h stream¬ 
let goes its own wav for a time, and then joins 
and exchange s experiences, # s<> to six ale, with 
another. It is just this exchange ol e xjicne n< e*s 
that forms the basis of the Mendelian phenomena, 
and it is not men.lv the* experiences of a single¬ 
lifetime, but those* of mam generations that max 
be thus ex< hanged. 

Perhaps, however, we are getting a little too 
metaphorical and had better consider in a rather 
more matter-of-fact manner what aciuallv takes 
place in the sexual proc ess. The-cssential feature 
of this process is always the same the union of 
two germ-cells to form a single cell, although this 
fundamental act is greatly obscured in the higher 
plants and animals bv the endless contrivances 
which have arisen in the course of evolution, and 
which serve the ultimate purpose of bringing the 
germ-cells together. In all the higher animals 

NO. 2 707 , VOI.. IOS] 


dnd plants these germ-cells are* sharply \iitleren- 
tiated into male and female, spermatozoa or sperm* 
cells and ova ot egg-sells, and, with rare exeep 
turns, the egg -cell cannot even begin to develop 
until it has united with, or, as we* say, been fer¬ 
tilised 1>\, a sperm-cell. Ilns is \<*r\ literally, the 
j union <*! two branches of the sttram of life, 
j brom the* point of v u-\\ ol tlu* tin 01 v o! henditv, 

I tlie most impottant thing about tins union is the 
j coining together ol two sets ot « bi'omosonies , - 
paternal and maternal the one set coming with 
j the* sjx 1 mato/oou liom the* male parent, and the 
j othe*r with the* ovum from the- female* parent 'The 
| matetii.il and pater nal ,e hromosomes bring with 
; them factors that have arisen in some unknown 
| wav, probable b\ < hemical changes, in the two 
ancestral streams of protoplasm which unite m 
; the fertilised egg. Apart altogether from the 
! much-ve xed question of the- inheritance of 
| "aeqmied” e hat.i< ters, which we* cannot even 
1 touch upon tins evening, the*se* factors represent 
I certain experiences which the stream of life lias 
g. it here el on it s jour nev 

lie •nee* the new organism mav exhibit ceitain 
characters derived from the* father and others 
eh rived horn the mother, a combination of paternal 
and m iter nal j>c*< uhar it irs, while the fundamental 
features of its organisation cannot be said «to be 
derived from one parent more* than from tlu* 
other. It will resemble* either parent just in so 
far as it starts life* with tlu* same* potentialities, 
inherent in the germ-plasm as a whole* and in its 
special factors, and just in so far as it develops 
under identical conditions (We must not forget, 
though the* point is not essential to our argument, 
that the* gcrin-cclls mav perhaps contain other 
special factors besides those which have been 
located m tlu* chromosomes ) 

It is a curious fact, and one upon which our 
soi nil r< formers and preae lie rs ot equality would 
do well to relied more seriously, that t lie char¬ 
acters, tlu* potentialities for good or evil, of a 
Irving being should depend so much upon mere 
chance A great deal can be done* for the welfare 
of the* individual bv improving the conditions 
under which it lives, as r\«*rv gardener knows, but 
nothing can altogether counteract tlu* effects ot 
hereditary tendencies. It is worth while to con¬ 
sider a little* more fullv bow it cofncji about that 
rli.me c* plaxs sue 1) an important part. 

With certain exceptions, which do not affect the* 
general proposition, cverv e ell of the living 
organism contains, as we* have already seen, a 
double set of chromosomes, one set derived from 
the male and the other from the female pare nt. 
The duplication takes place* at the time* when the 
two germ-cells come together to form the fer¬ 
tilised egg, hut it is counte rac ted again !>x re¬ 
duction at another period of the life-cxcle; other¬ 
wise tlu* number of e*hromosom<*s in each cell 
would continue to increase in geometrical ratio 
from generation to generation, which is clearly 
impossible. It is at these two critical periods that 
chance steps in and prepares her surprises. 
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In the'first place it seems to be purely a matter 
»l rliancc what luck the germ-rolls have, in their 
mating, what partu ular ovum is fertilised by what 
|iartnular spermatozoon, and, owing to the enor¬ 
mous numbeis in which o\a and spi rm.ito/oa are- 
piodmed, the possibilities mat be almost inlmite. 
In the second place there ari main alternative 
possibilities with regard to tin partu 11 la I tailors 
which any given germ-cell, male or h male, nut 
contain. This depends upon which particular 
i lironinsomcs happen to remain m the germ i i II 
alter the double number lias been halted again 
In animals this halting takes place at the time 
when ihe germ c ells are ripening, shortly before 
they are ready to unite- in the lertihsed egg I he 
maternal and paternal c hromosomes in each, elitler- 
ing as regards the- lailors tint contain, pair oil 
during the process ol mitosis. 1 he members o! 
each pair then separate , and one ol tin m alone 
remains in each matuie germaril lleme the 
germ-cells, even of the same individual, come to 
cliflcr amongst themselves to a practnallv tin 
limited extent as regards their factorial constitu¬ 
tion The' life of the individual is like a game of 
cards, in which a very great deal dr pends upon 
the shuffling ot the pack, and the player lias to 
do the best he can with the hand dealt out to him. 
lie rrtnv make a hopeless tailurc ot it, or a great 
stirress ; hut still the stream of hie flows on, evi l 
gathering and combining new experiences, ever 
forming itself into fleeting individualities and leav¬ 
ing them to perish on its hanks as it passes on to 
fresh attempts at sell-expression. 

The; interest of the Mcndelian breeding experi¬ 
ments is so nhsoihmg that it is little wonder il 
more fundamental aspects ol the problem ol 
heredity, to which we have uliuded in tlie- earlier 
part of our lecture, have been largely lost ig; 111 ol 
in recent wars, while the factorial hypothesis has 
been hailed In some- extremists as ihe all-sutlic ic-nt 
explanation of even thing The characters of the 
organism may indeed he modified In lactors in 
the germ-plasm, just as the eharac ler of a loaf 
may he modified hv putting caraway seeds into 
the dough, but the rarawnv seeds do not explain 
the loaf, and the Mcndelian lailors cannot ex¬ 
plain the organism as a whole- lhetc is doubt¬ 
less a good deal of truth in the old saving that 
life is made- up of trifles; hut il is noi the whole- 


truth, and the body of a living organism cannot 
he regarded as merely the sum-total of its unit 
c haracters. 

Whatever may he their significance from the 
j joint of view of the general theory of evolution 
and heredit \, howevci, there can he* but one 
opinion as to the immense practical importance ot 
the Mcndelian investigations 1 hey have; already 
ltd to the production ot many valuable lorms ol 
hie, mote espc-c utile plants, that are to all intents 
and purpost s new creations, although their value 
and novellv mav dt pend merely upon the* bringing 
together ot di suable characters in new combina¬ 
tions and the elimination ot undesnahle features. 

Nor are the possibilities ol improvement by 
selective mating c online d to our domesticated 
plants and animals. Hopes are entertained by 
mam enthusiasts, banded together m the interests 
ol w hat I ill y have thought lit to term the; science 
of Eugenics', ot cliectittg vast improvements in the 
human race itselt hv the application ol Mcndelian 
print iplcs It does not seem likelv, however, or 
even desirable, that men and women should ever 
consent to he guided in their choice ol mates by 
purely utilitarian considerations 

There are many objections to any far-reaching 
schemes ol tills kind', but it does seem possible, 
when onc e the lac ts of heredity me generally 
known, that the ixcicise of an enlightened public 
opinion and inilicnlu.il t hole e may result in the 
elimination from the stream ol human litc ot many 
heritable i hai ,n terist ie s winch it is vciy unde¬ 
sirable to per pet mi * e In extteme eases, such as 
tceblc mineiedness and certain harms ol insanity, 
it may eyi-n he necessary foi the community to 
protect itself hv legislation against tile criminal 
propagation ol tin unlit 

What is yvanled, lust and fotemost, however, 
IS education, and 1 trust lh.it you will agree with 
me that It is education in biology the sc lenee of 
life— to whic h we may must hopefully look foi the 
physical and mental improvement ot the human 
race. Men and women must learn to realise their 
lesponsihilities towaids lullin' generations from 
the biological point ol v-wv, and it is in this direc¬ 
tion that the i iti/ens ot a great City like Edinburgh 
ran best help, by generously supporting the cause 
ol education and research as repiesc-nted hv your 
ancient and world-tamed I’nivcrsity. 


Speech through the j'Ether . 1 

By Sik Oiivik 1 .oDi.l-., l'.K S. 


\ N intelligent deep sea lisli would disbelieve in 
water. It would he too uniform and umni 
present to make anv impre .sum on its sc nsc-s. 
Near the siirlaee it might encounter waves and 
currents, hut to creatines thoioughly embedded 
In its depths water would make no display. Such 
is our own condition with regard to the tether ot 
space. If eludes direct perception; its existence 

* AhMi.u-t nf « tiliuti*' Uititr? of the Btunh Association delivered «il 
I xlml'Urgh on September f 
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cannot he direillv ck-moiisti atecl ; it lias to he 
inferred. 

Ihe lisli would probably also disbelieve in 
gravity, since it would not experience it, and 
some of the hyperintclligent among us, for quite 
another reason, seem to he following its example; 
hut that is another story. Suffice it to say that 
direct sensation is hut a poor clue to reality unless 
supplemented by a great deal of reasoning and 
indirect inferences. Our senses tell us only about 
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ulter, and to believe m anything else makes 
ul „e call upon the imagination. By aid ot culm 
ated imagination, however, the permanently deal 
i., v appreciate something ot the meaning ot 
lusic, and the peimanently blind may appreneud 
imly the beauty ot a landscape, bo it appeals 
roin the experience ot Helen Keller 
Let us grant, then, that the a-tlu r impinges on 
, onh through oui imagination . that does not 
lean that it is unreal. lo me it is the most real 
ung in the material uimeise It is not mattei, 
ut it seems to be the siull of which mallei i' 
lade. It holds the atoms togilhei, and it welds 
ie easiriO' into a coherent whole. It peiuHales 
le pores ol matter even into the innermost it - 
esses of atoina strm lure, and it i vlenits to the 
arthest coniines oi v isible spa< < IK its aid we 
ee and analyse the nebula.* at (hstames too vast 
rr anvthmg but mind lhiough it. too, vv < do 
lore prosax things we telegraph and we tun 
Keltic motors evin trameais guiding tin 
uerg) bv a wire it sol! inert. Hi icily suiiiniai I'.i'd, 
ne tether is ri sponsible lor i ohesion, loi i betun al 
tli 11 it y, for elei I n* and m.ignetu tones, loi light, 
sc, and, as we learn Irom Hmstein, lor gtavita- 
1011 too. is there anything the tether dots not 
o> Yes, it does not convey sound. Sound is a 
ibration in mattei, not m tether, while light is a 
lemur in tether, not in mallet. We si e through 
he tether; we do not talk through it 
But my subject is “Speech through the .l-.ther, 
peer h by means ol what we rail < mptv sp.u e 
lr*vv can that he J How can we utilise the tether 
1 >r i onv e\ am t* ol si »u ml ** 

Only bv transinutaton I lie telhei litis long 
iCen used to iiinvev beat, vet beat is a property 
f matter. Heal liom tin sun rear lies the e.utb, 
nit it does not travrl as beat \t the sun the 
jltiver ot the p.utieles is transnntteri to the tether, 

I spreads out as radiation, and where that tails 
t 1 an excite a similar i|Utvet 1 lie heal dis.tppt ars 

n one place, to reappear in another. It travels 
ontinuouslv as energv, but not as beat 
So it is with sound also. The soiintbv ibrntions 
oust be transmuted, must he dehveted up to the 
ether to travel as radiation, and at the distant 
latioil it must lit* received by something vvlmh 
an transmute the energy bar k to sound again 
The transmutation of heat *frorn matter into 
utherial energv was effected In the atoms them- 
•elves by meehamsin otilv partially known to us. 
Through all the geological ages literally Irom 
line imnn rnorial it has been going on Not so 
vitli sound. No trace of sound reaches us from 
in exploding star. \Ye see the flash; we bear 
lothing. To transmute sound into an a'tberial 
remor and to < liange it back again into sound 
it a distant station requires human agenev It 
leeded diseoverv and invention. Discovery and 
nvention are rife among us though handicapped 
n their early stages.by poverty and lack of onpor- 
unity. Only when some practical r< suit is forlh- 
■oming does that difficulty begin to disappear. 
Faith in the power of discovery, latent in not a 
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levvut our strenuous y*tulh, would accelerate the 
process. faith removes obstacles and gives to 
genius its c bauce. Other nations will xoon he 
beginning to realise this il we do not. 

(iie.u achievements an* not due to one man, 
hut to a succession ot woikets, each passing on 
the ton h to the next, bach man’s hie is too short 
tor e\h iim\ e aclucvt meut I he great building 
nsps, stone h\ stone, hut it takes generations to 
complete nav, n is never completed. 

I he long » ham o! diMovcnis lias no end and • 
no speL ih.il>le Inginning. One « an hut pit k out 
a U vv salient peaks. Nor is it one line onK ; it 
is a hi.niching lme. Dilietent paths to t on- 

\t*igc on some one goal # lt is w ell to remember 
gieat names ol i«a cut limes Kelvin, Maxwell, 

1 it/(ier.dd t llert/, the pioneets on one line, anti 
on another Ciookts, J. J 1 hoinson, and others 
who .ne w oi king haul to-dav. 1 he iit'st line dealt 

with the auliei and its piopcrties; the second line 
discovered the natuic of electricit). 

It (s, <ml> with snenthit principles that I am 
dealing, not with the technical dt tails ol applita- 
tion. Mt thods ot application an protean; mam 
an .mull in is atqu.iinled with them, and the 
subject is adv.lin ing so qm< klv that devices a lew 
\ ears old in.iv hiss the sp< aker, each twelvemonth 
teems a new one, but the lundamental principles 
remain, and one nl these is the nature of cfcc- 
trnitv. it lias tinned out to he corporeal, atomic, 
or, rutin t, elcetionn 1 lie discos cry which closed 
the nineteenth < entury was tlu* isolation of the 
natural unit oi eleitrieitv Small almost beyond 
conception, mobile and active to an extruordinarv 
decree, the ele< tron is be< oining <>ui most docile 
servant I In* skill ol man has harnessed electrons, 
and it is by their aid that sound-vibrations can be 
transmitted to the ;cther/and, alter tiansit across 
^re.it vasts ol spare, < an be tiansmuted back 
a^ain. In an empty Crookes’s tube they can be 
driven oil from matter. From a hot wire they 
evaporate, and they can be deflected and guided 
as we wish. I heir obedience is absolute and in¬ 
stantaneous; thev have next to no inertia or slug¬ 
gishness i >f their own, and they obey the slightest 
forie. An electru pole attracts or else repels 
them, act ordmg to its sign, ami so their motions 
can be encourag* <1 or can hr* checked. 

If laced with a positive plate the) rush to it; 
d the plate is negative they retire discouraged. 

I heir join ne\ is itself an electric current, and thus 
we get an electric current varying and responding 
to everv ihutnating <ontrol. Lie* trie oscillations 
are known We owe them to Kelvin and hit/- 
(Jerald. They are of extraordinary frequency--, 
millions of vibrations per second and they 
generate waves m the aether, as was shown by 
Maxwell and llert/. 

Let us, then, arrange a microphone, an ordinary 
telephone transmitter to whi< h we < an talk in the 
ordinary way, and let the slow sound vibrations— 
a few' hundred per second be applied to 
strengthen or weaken electric oscillations of a 
few nl ill ion per second. J housands of oscillations 
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<><<ur during the Unit* lhat every sound-vvave 
last**, and hy letting them control a i rowd of ele€- 
frt)n> m an exhausted vessel or vadium tube their 
intensity edit be t ontrolled by tvery ripple, everv 
rustle", evciy shock, and tv try sibilant which go 
to 'onstitute human spe<« h , \md the ladiation 
emanating from the clcdiu <hi illations will then 
be graduated in intensity so that tin w.tvis which 
tf «iv < 1 in the «eth« r '.hall lu st rung or w <. uk c \actK 
as the stimulus n quin s 

Receive the <le<fric \\av«s and tnnviv ihem to 
another empty bulb <ont«uning again a hoi win 
giving off electrons, the < roved of particles 
respond, ampin r ( mrent is gnu rated, caped into 
lluctuations i»f < or responding strength, and tln-s< 
variations ol diinnl, whin einploved to aMuate 
a telephone, tan ac< ur.itt l\ n produce lht tones ot 
the distant \ ok e 

Roughlv and g< m rails that is tIn plan, and 
th<- astonishing feat is < arried out b\ various in¬ 
genuous dev K c S [ was not spccialiv astonished 
by the* w irc'h ss transmission oi eo.nse signals 
like the dot and dash ol ordm.irv tclegraphv It 
is no more" difhdilt to send impulses ae toss space 
than to guide them bv wires U hat Mr. Marconi 
has made- praetual as “wireless” might have 
come in Inst, and then wires might have been 
regarded as an improvement, like- speaking 
through a tube instead of shouting into the open 
air Any mechanical scalding kev and main a 
mec hanical relay < an u< e omplish that, but no 
mechanical relay could follow the variations of 
r111 a 1 it> in human voue, no agen< v short of the 
electron vyonlel be" cpiie k and doe ih enough; but 
with their aid the* fe.it is accomplished, and the" 
electric waves which act as the* inte rtncdiarv can 
travel a thousand miles ( >r mole before being 
received and once again* transmuted 

One more principle I must emphasise- How 
can the human ear or anv instrume nt follow vibra¬ 
tions of millions a second 5 It cannot Onlv tlie 
ck'e tron can do that. But suppose that, in addi¬ 
tion to the- oscillations < oming liom a distant 
station, we* set up home oscillations in a small 


Subsidiary vacuum tube ot nearly the same fre¬ 
quent*). Let the incoming waves vibrate a million 
times, for instance, while our local arrangement 
vibrates a million phis 500. What will happen? 
They will “beat.” 1 he\ will give 500 beats a 
second, and that is a musical note. To that we 
can listen, and upon that the variations of in¬ 
tensity can he superposed# 

I his is not the first plan adopted. 1 he first 
plan was the utilisation ot crystals and other 
detectors, such as the Mcming valve, to rectify 
the oscillation, To < heck .ill the* negative pulses 
and utilise all the- positive, to let only one sign 
thiough dims we got the vacuum valve. But 
soon this was improved b\ Lee Forest into a 
magnifier, s ( > that an original impulse, exceedingly 
weak, could be strengthened a hundred or even a 
thousand tunes bv using the electrons as relays 
and [Hitting a number of relays in series. 

So also for transmitting, the magnifying device 
is available I he electric impulses from the first 
valve", the- one directly a< tuated bv the microphone 

these need not he* given to the .ether; they can 
be used to stimulate another valve, so as to 
in« lease thnr mltnsitv until the- waves generated 
are- powe rful enough to be allowed to rush across 
the Atlantic. This they aie able to do in a frac¬ 
tion of a second. And there, though what arrives 
is onlv a feeble residue, since the \ have spread 
far and wide bv that tune, vet thev preserve all 
their peculiarities intact, everv pulse of the speech 
i*' retained and can be leprodueed, and by 
adequate magnification can be* made easily 
audible. 

Distance is no deterrent, it onlv enfeebles; it 
does not confuse" and spoil, as it does with a wire 
embedded in the ocean The properties of the 
tether are perfect, and all the fluctuations are 
acc urate lv comeved Ml that we require is a 
magnifier to get a convenient intensity, and that 
the ingcruutv of man has supplied We have 
learnt to communicate eflic i< nth ac ross space void 
ol matter Possibilities arc thus opened up the 
end of which no man can foresee. 


Variations of Climate since the Ice Age. 1 

Bv C F. P. Brooks. 


r T l 11F nineteenth ccnturv envisaged the- Ice age 
* as a remote" catastrophe*, sharply separated 
from the changeless present The past twenty 
years have reversed that view; geologists and 
botanists have* traced considerable fluctuations of 
temperature and rainfall extending from the last 
(\\ urmian) glue ial period into historic al times, 
while archaeologist*;, working backwards from the 
present, have met ihem at the dawn of historv with 
conditions appreciably different from those ol 
to-dav. In the countries bordering on the North 
Atlantic at least, the facts have been laid down 
with security, and it is now the task of meteoro- 

1 A Rt wiped from a pApei in the Quarterly Journal of the Royal. Metro™ 
ogiral Society, July. «*>ai. pp 173-94. 
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legist® tn elucidate the xannns distributions of 
pressure and winds whiili were associated with 
these changes of climate. 

At the present day the great ice-sheets of Green¬ 
land and the Antarctic Continent are occupied by 
permanent areas of high pressure, and we may 
infer that the Quaternary ice-sheets of northern 
Europe and .North America were occupied l 'y 
similar antirvelones, with dry easterly winds on 
their southern borders. In Europe at least there 
is direct evidence of this in a belt of “ fossil 
dunes” extending from Russia to Holland; these 
dunes are crescent-shaped with their convexities 
to the east, indicating that they were formed by 
easterly winds. The Atlantic must have been a 
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centre of j>torm development then as now, hut tlic 
antii*}tlone oxer northern Europe prexented these 
storms from taking their present northern track 
ami forced them into the Mediteirane.tn, where 
thr\ brought incre.ised rainfall and .t “pluvul 
jKrtod.” These meteorologi< al conditions .ire 
indicated in big. r. (Hu illustiatmns are irpro- 
diued In permission uf the ('ouiuil ot the Rov.il 
Meteorolog m id Soviets ) By reU rem e ti> the esti¬ 
mates of IVm k and Bruckner in thi Alps .mil to 
the ‘'geoclnonologH.il ’ work ot B.mm <l< (lit 1 
in Sweden, this map is < onsideml to rijiiiM nt 
conditions prevailing until .ihout iS.ooo iii 

1 he presen* e of tlu ice^ln et i*s attributed to 
elevation in Sc.uutm.iv i.t (mi Nviiki. v <>1 id.’, 

p .vvsk itli the subsideme of tlx l.uid the it r 


, i*h .*■.»- » 1 

» 1 lie Couumnmt I'li.ivo 1 ounnii.ii f*** -u' A > »t t. 

* 11 k M.wiumc l'hrtsc W Jim am! m.-i-i it**-* ,. .jv h < 

„ l lir l ,i.rr I’n.it*' W.uiu .nul >’r\ ,otN>i‘»i>»» n ... 

* tin l’c.*t !*.'>; I li\'f Ou>l« 1 t >» 1 iii.'JsHi I* t HOI 1 

, IIk i'.emn CiM'f ix.onm.L Sum «■<> ' n CitMiit 

\bout < *>(>0 11 i\ eh \ at ion « 1 om i iI the outlet to 
the Balti< tor llit' second tune, converting it into 
tlu large heshw.tUi I mxlu\ lake. 1 his shuttibg 
out ot tlu \thmti< »ii i eiitu.it* d continental condi¬ 
tions m S<ntuhnn\in I h< uunii climate was 
st \ t 1 e , al fust dining tlu totmation ot the 
Ragumlu mot aims the summers win* not* 

esjH 1 1.111\ w ai in, but late! the\ iu c aim* hot and 
tfust \ 1 hi 1 .nnt .ill was sc.mtx, and the gineinl 

1 hm.ite. nsiinblitl that ot Soutlwast Europe. 
Iluoughout this phase Sr.imlmax ia was occupied 
l»\ a rail forest flora, and towards the close con¬ 
ditions wile \ er\ taxourable to 



tiii-growth I he ha/el extended 
several degrees noith of its pres¬ 
ent position and to higher levels* 
nulii at mg a July lemperatiue 
alxmt seven dt giees higher than 
tin presi nt. But tlu* ivy and ytw, 
tin limits ot w lm h depend on the 
winter rathei than on the sumirw i 
tempeiuture, showed no mu h e\- 
ti nsion, itiilii at mg that the win- 
tei s rt mained s«*v er e 1 he absence 
ol storms oil tlu not th-west dbast 
ot Norway is shown by the 
tmesis, which at tins period 
< mired all the outermost islands 
as tar as the Ingo Islands oft 
North Cape. These* islands are 
now baiien, and their afforesta¬ 
tion indicates a drier and less 
stoimv climate than the* present, 
with ,i decreased frequency of 
winds from the sea. 1 hese con¬ 
tinental conditions, however, did 
not extend so tar nest as Ireland. 
As the gla< ial anticyclone de- 
iiiasid in intensity, depressions 
from tin- Atlantic began to take a 
more northerly coin sc, hut were 
held up near tlu British Isles and 
mate riallv in< leased the rainfall 


t* i.. i - I‘re smi re and tempo itiut distribution ai ilip do e of the !.>«-! gl.u i i1k.ii 


tin re, forming tin- first peat-bogs 
ol tlic western coasts. It seems 


re. ..led, slowly .. t lirst, then more r.ipidlv, but 
.bout Hooo II.. . .md again .. 1 5000 u < . w b. n . 1 . 
ration temporardv .loscd the eonne.tion Ixtuern 
lie Baltic mill the Atlantic, there were halts or 
dight readv.inccs forming the great Seaman and 
xagtmda moraines. At the same time the Alpine 
glaciers, which throughout seem to run parallel 
with the Scandinavian, formed the moraines of the 
ischnitz and Daun stadia. 

Until 6000 n.c. the ire-sheet was stdl large 
‘nough to maintain a border of dry Arctic eondi- 
ions on its southern edge, hut the mean annual 
emperature of southern Sweden rose from 17 0 F. 
o 35 0 F. After 6000 n.c. the Ice age is regarded 
is over, and the subsequent climatic history can ! 
ic divided into a series of "pluses,” as follows: ‘ 


prohahl. , however, that southern and eastern Eng¬ 
land laig.lv escaped this damp petiod, sharing in 
thi dry .lunate of the C'ontm.nt. 

\boul 4011D ii . . submergence once more allowed 
the Atlanta waters to How into the liuv/av lak. 
through a wide strait, much hioader than the pre¬ 
sent outlet, forming the l.iltmim sia. w hi. It was 
appreciable larger than the present Baltic, and the 
Continental Phase gave pl.t, e to a Marilime Phase, 
very moist and equable. Depressions now passed 
freely into the Baltic region, rainfall was heavy, 
and peat-hogs began to form over extensive areas. 
'Phis favourable climate was hc-st developed in the 
Baltic countries where submergence was greatest, 
hut the vv hole of the North Atlantic and neighbour¬ 
ing parts of the Arctic shared in it to some extent, 
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for i.osed beaches about, 2 3 ft. above the Sfandinav ia, and North Germany. I his 
present level with a warm fauna extended from* growth went on even over high ground which had 
the east of North America to Spitsbergen and the ”01 previously been covered by peat, for in Ire- 
\\ bite Sea. 1 ins suggests sotne general (a< tor land tumult of the Bronze age are found resting 

whnh by altering the circulation ol the North on r<nk and covered by several feet of bog. As 

Atlantic piled up its waters in 1 old timperale and the Bronze age gave place to the F'.arly Iron age 

polar latitudes, producing a period o! widespread the 1 innate ot North-west- hurope became very un- 

developrnent of warm maritime rhinites tinned favourable, and the siibine^ence of the early civi- 

the "Climatic Optimum ” bs.ition is desi rtbed m Norse sagas and Germanic 

Bv 3000 n.r. another wav of delation affei ted nivths the " Twilight ot the Gods," when frost 

tin- southern hall ot the British Ish s and neigh- and snow ruled the world tor generations (about 

bunting parts of Ivin ope, ulutli stood about 00 ft 'do to 400 in ) l’eal formation went on even 

above their present hvil \t tin same time over the l-nsian dunes. 

the climate became dmr, and .1 magnutrt cut I his net period, whatever its cause, was vvide- 

growth ol forests eri uunl men on the bogs of spread, as is shown in Huntington’s curves of 

Ireland, which were ixtnisivi-lv inhabited bv Ini-gtouth m k.ihlornia and climate in western 

Neolithic man M.mv shallow lakes were more \sia , the same author also believes that the Medi- 

or less dried up and tiers grew on then Hours terrain an lands had a heavier rainfall from about 

(big. 2); this is tlw- Inter l-'orest Phase Tree 300 ivc,. to 200 vn., and the quietude of central 

stools in exposed situations in the west of Ire- \sm at this tune suggests similar conditions there, 

land, as well as m (deuce ol considerable sea-bnua It sc ems lb.it the phase was marked by a general 

increase ot the stormmess and 
rainfall ot the temperate regions 
of the northern hemisphere at 
least, with a maximum between 
Ireland and North Germany, in¬ 
dicating probably that the Baltic 
again In 1 ante the tavouritc track 
ol depressions trout the Atlantic. 

1 he I’cat-bog Phase passed into 
the Present Phase tairlv abruptly 
about 300 v.n. 

An mtetesting astronomical 
tlu-ntv put forward a few tears 
ago bv O I’etlersson provides a 
possible- explanation of the stormy 
climate ol the Peat-bog Phase, 
whnh reached a maximum about 
400 u 1 \\ ithout going into de¬ 

tails, Ins tlu-orv is that storminess 
in the North Atlantic depends on 
tlu- juxtaposition of masses of 
warm and cold water and on the 
piesc-mr of much ice; this is 
favoured bv increased strength of 
commerce between Scandinavia and tin- British the tides The - “tiue-generating force" 
Isles, testifv to an absen, e of strong winds (’on- passes through a series of cvclie fluctua- 

ditions were antu-w Ionic, with possiblv cold win- turns, and aciording to bis calculations 

ters, but with line, warm summers and a relativelv leached maxima about 3300 11 c., 2100 tec., 

small rainfall Neolithic civilisation lose rapidly 11. 1 , and 14’,) v u That of 2500 u.i .. 

to its culminating poml, espeeiallv in naturally comes into, anil mav have contributed to, the Mari- 

moist countries like Norway and Ireland T his time Phase; that ol 2100 It c falls near the 

period, in fact, appears to coincide with the middle ot the haler l-’orest Phase, and has left no 

legendary Heroic age of Ireland, when the vigour trace, but that of 330 11 i coincides accurately 

of tin Irish reached a level they have never since with the period ol maximum stormmess of the 

attained, an inti-testing conlii tnation of KlKuorth Peal-bog Phase. The storniv |>eriod round about 

Huntington’s tlu-orv that at present the high 1 pm v.t> is well known, and has been attributed 

humidity of that (ountiv lowers the c-tii-rgv ol its by other authors loan absolute maximum of sun- 

inhabitants. spots. The Corresponding minima were in 2800 

By t Boo H,c the land had again sunk to its pre- nr., 1200 tt 1;., and 330 a.d , but of the 

sent level, or possiblv a lew feet lower The first of these there is no trace. The 

favourable anlieirlonu conditions gave place to second falls in the beginning of the 

great storminess with relatively heave rain- Peat-bog Phase, but there is evidence of sea- 

t.all, and there set in a period of in- borne traffic between Scandinavia and Ireland 

tense peat formation in Ireland, Scotland, about tooo B.C.. suggesting an absence of stormt- 
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icss. The last- minimum, in 530 A.D., was a time 
if favourable conditions and a revival of civilian* 
ion in Scandifmf'to and Ireland, of little ice and 
;ood weather in the neighbouring- seas, and of 
drought in Asia; 

Looking back over the whole period since the 
ice-sheets dwindled to inconsiderable dimensions, 
we find that there have been considerable varia- 
tions in the climate of North-west Europe on 
either side of present conditions, which have been 
reflected in the ups and downs of civilisation in 
these regions. The earlier and greater changes 
are easily explicable at first by the gradual with¬ 


drawal of five ice, and then by appreciable changes 
in the land and sea distribution, but the more 
recent variations, of smaller magnitude and dura¬ 
tion, pass insensibly into the slow fluctuations of 
the past thousand years, and for these some other 
cause must be adduced, c.g., Pcttersson’s, 
possibly connected with the sun. Such a 
cause has probably always been in operation, 
but hits been masked by the greater changes 
of geological time, so that its operation is 
traceable only in favourable circumstances, 
or in the magnified perspective of the last 
thirty centuries. 


Obil 

Henry Woodward. 

I ^ULL of years and honours, Dr. Henry Wood¬ 
ward, late keeper of geology in the British 
Museum, died on September b at Bushes, Herts. 
He retained his faculties almost until the end, and 
continued to follow with interest the progress of 
the science to which he had devoted his life. 

Henry Woodward was born at Norwich on 
November 24, 1832, the youngest son of Samuel 
Woodward, the well-known geologist and anti¬ 
quary. His father died while he was still a child, 
and his education at the Norwich Grammar School 
ended at the age of fourteen, when he went to 
reside with his eldest brother,' S. P. Woodward, 
who was then professor of natural history in the 
Royal Agricultural College, Cirencester. Here 
he pursued studies in natural science, to which he 
had a decided inclination, and on his brother’s tc* 
moval to London in 1848 as assistant in the British 
Museum, Henry accompanied him in the hope ot 
obtaining some congenial employment. In 1850, 
however, he was < ompclled to return to Norwich 
and accept a clerkship in Gurney's Bank, where, he 
remained for seven years and devoted himself to 
natural history only in his scanty leisure. At last, 
in 1858, he realised his ambition and became 
assistant in the geological department of the 
British Museum, where he soon took lull advan¬ 
tage of his opportunities for scientific research, 
and began to make numerous contributions to 
palseontology. In 1880 he succeeded Mr. G. R. 
Waterhouse as keeper, and held this office until 
his retirement from the museum in igoi. 

Dr. Woodward’s interests were always very 
wide, and his first publication was a small 
pafliphlet in i860 on “The Prize Microscopes of 
the Society ‘ of Arts, with Plain Directions for 
Working with Them.” About the same time he 
began to write semi-popular articles on various 
new fossils received by the British -Museum, and 
made several valuable contributions to the Intel¬ 
lectual Observer, the Popular Science Review, and 
other journals. Among these may he specially 
mentioned his general account of Archaeopteryx 
in' rdfe. He continued to prepare notes on new 
features exhibited by fossils of all kinds added to 
the njuseum, iind among the earliest 3v»s%‘bis 
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i description of the skull of the mammoth found at 
1 Ilford, showing for the first time the true inward 
1 curvature of the tusks. He was especially inter- 
| ested in the mammalian remains discovered by 
i Sir Antonio Brady in the Pleistocene deposits at 
i Ilford, and he wrote an introduction to William 
Davies’s catalogue of the collection published in 
1874. lie also devoted much attention to the later 
mammalian remains found during the excavation 
oi reservoirs in the valley of the Lea, and he con¬ 
tributed an account of the ancient fauna of Essex 
to the Proceedings of the Essex Field Club. One 
of his later papers of the same series contained 
a description and discussion of a nearly complete 
skeleton ot the extinct Sirenian Rhytina from 
Behring Straits, which was published by the Geo- 
i logical Society in 1885. 

From the beginning, however. Dr. Woodward 
made a very special study of the Crustacea, 
and his chief contributions to science arc detailed 
; descriptions and comparisons of extinct represents 
i fives of this class. In 18(13 be published his first 
j paper on a Macruran from the Lias of Lyme 
j Regis in the Quarterly Journal of the Geological 
Society. From 1865 onwards he prepared several 
reports on British Fossil Crustacea for the British 
Association. Between 1866 and 1878 he published 
his well-known monograph of the Merostomata 
under the auspices of the Pakeontographiral 
Society. In 1877 he contributed to the British 
| Museum catalogues a list of the British Fossil 
Crustacea. In 1883-84 he wrote again for the 
Palmontographica! Society a monograph of 
British Carboniferous Trilobites, and afterwards 
joined Prof. T. Rupert Jones in a monograph of 
the British Palaeozoic Phyllopoda for the same 
society. So long ago as 1865 he co-operated with 
1 Mr. J, W. Salter in a chart of the genera of Fossil 
Crustacea, and in 1877 he wrote the article on 
Crustacea for the ninth edition of the Encyclo¬ 
paedia Britannica. He also made a special study 
of many other arthropoda, and published several 
papers on insects, arachnids, and myriapods from 
Carboniferous formations. 

pr. Woodward’s influence on the progress of 
geblog# and palaeontology was by no means con¬ 
fined to his writings. In 1864 he joined Prof. 
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f. Rupert Junes in founding the Geological A/uga- ; 
■jin', and from the beginning of 1865 until the 
end ol ji)i8 lie was it* sole editor. He thus pro* 
vided a valuable medium for publication, of which 
due advantage was taken by nearly all British 
geologists. His kindly advice and able editing 
encouraged and aided his contributors, and the 
adequate presentation of the results of much re¬ 
search is due to his experienced guidance. As 
keeper of geology in the British Museum he also 
continually stimulated workers, and the series of 
descriptive catalogues of fossils published under 
his official direction furnished valuable aids to 
progress. Nor did he overlook the hmateur, 
whose sympathy and watchfulness can do so much 
tor geology, lie added explanatory diagrams 
and descriptive labels to the exhibited collection 
of fossils, and made the guide-books more attrac¬ 
tive by providing them with illustrations. His 
genial personality made him hosts ot friends, who 
were ever ready to do the museum such service 
as was possible. 

Dr. Woodward also took an active part in the 
work of several scientific societies. He joined 
the Geological Society in 1864, became president 
in 1894-96, and was awarded the Wollaston 
medal in 1906. He was elected a fellow' of the 
RAvid Society in 1874. her several years he was 
a member of council of the British Association, 
and he presided over the geological section at 
Manchester in 1887. He was an especially active 
honorary member of the Geologists’ Association, 
of which he was president in 1874-75. He suc¬ 
ceeded Prof. Huxley as president of the Paheonto- 
graphioal Society in 1895, and occupied the chair 
lihtil his death. He was a founder and the first 
president of the Malacological Society. He also 
became president of the Royal Microscopical 
Society, and for many years was one of the vice- 
presidents of the Zoological Society. He received 
the honorary degree of I.T..D. from St. Andrews 
in 1878, and was honoured abroad by election to 
the foreign membership of many societies. 

In 1857 Dr. Woodward married Miss 
Ellen Sophia Page, of Norwich, who was an able 
helpmate during the whole of his career, and 
closely associated with him in his work. She 
died in 1914, and her memory is treasured by 
those who had the good fortune to attend the 
frequent hospitable gatherings at her home. The 
eldest son was for some years Government Geo¬ 
logist of Western Australia, and the. second son 
began a promising career in zoology at the Royal 
College of Science, but both met with a premature 
death. One of the five daughters, Miss 
Gertrude M. Woodward, has rendered valuable 
service to paleontology by the admirable draw¬ 
ings with which she has enriched many works 
during the past thirty-five years. 


It is with much regret that wc have to announce 
the death of Lieut. -Cot,. Sir Petes Johnston 
Frkver, which took place on Friday laitt, 'Sep¬ 
tember 9. Sir Peter was borti in lpja,’..and;res 
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ceived his early education at JErisnuta Smith’s 
College) GalWay. Pot his medical training he 
Went to University College, Dtoblin, Where * he 
obtained his M.D, and M.Ch. in 1874; he also 
studied in Paris. In 1875 he was .appointed to 
the Indian Medical Service, in which-he > $efved 
with distinction for % number of years,,, 
being appointed to represent India at the 
International Medical and Surgical Congress 
held at Rome in 1894. He was .the, 're¬ 
cipient of the Arnott Memorial Medal in' T904 
for original work in surgery. After retiring from 
the Indian Medical Service Sir Peter set up in 
practice as a consulting surgeon in London, and 
also acted as consulting surgeon to Queen Alex¬ 
andra’s Military Hospital and to the Eastern 
Command. He was best known for his work on 
surgical diseases of the urinary system, add par¬ 
ticularly of the prostate gland, in connection with 
which he devised the operation now in general 
use for its removal in cases of enlargement.' For 
his services to the community he was created 
■C.B. in 1917, and advanced to K.C.B. lately in 
the same year. 

B\ the death of Major G. H. Norman, at the 
Cambridge Hospital, Aldershot, aviation has lost 
one of its few scientific enthusiasts. An unusual 
combination of knowledge with expertness 
as a liver had marked him out for important 
research under the Air Ministry, and one Of his 
recent striking successes was the analysis 
ol the causes of fire in aeroplanes, particularly 
after r crash'. The more important defects 
were soon detected, and remedies for them 
suggested and put into effect. Before his death 
the point was reached at which a number of 
equally probable causes were shown to exist, 
and attention is being directed to their elimination.' 

Recognition of Major Norman’s activities came 
early in the war, and his services in developing 
aerial gunnery were of great value. His efforts 
led to the simplification of sighting arrangements, 
and followed from a recognition of the limitations 
peculiar to fighting in the air. 

Wk announce with much regret the death, on 
September 6, of Mr. G. W. Wai.ker, K.R.S., at 
the early age of forty-seven years. 

The death is announced, on September S, at 
the age of seventy-two years, of the Rev. 

Lock, senior fellow and bursar of Gonville and 
Caius College, Cambridge, the author of many 
well-known school books of mathematics. 

We regret to learn of the death, on AugtiSt-24, 
of Dr. J. A. Allen, for thirty-seven Jrearj # 
member of the staff of the American Museofla of 
Natural History, New York. ’ 6; 

The death took place on September Lit, at the 
age of seventy-one, of Mr. R. E. senior 

.'tMtoJ&tt.of Cfjr't*triChHfcb; :: ;Oxfor4, .*mj Lee’s 
re|»r.iB;p^ia^V /- /<•* V'.-V 


NATURE 


95 


September, 15, 1921] 



* 


i 

I 

f 


Not*#. 


Thus E«Hrtkur$*' meeting of the British Association 
has be«n ftiecessful beyond even the most sanguine 
anticipations,, The membership has reached nearly 
2S0O) and all the sections have been largely attended, 
particularly during the joint discussions. These have, 
indeed', been so attractive that apparently the future 
practical problem will be to find sufficient halls large 
endugh to accommodate the members who wish to be 
present at them. It is much more easy to provide 
meeting-places for a number of small sections than 
several large halls each of which will hold 400 people 
or So for a joint discussion. The success of the present 
meeting is largely due to the untiring devotion of 
Prof. J. H. Ashworth, whose intimate knowledge of 
the work of the Association made him an ideal local 
secretary. Sir Edward Thorpe’s temporary Indisposi¬ 
tion, which prevented him from rending iiis address 
in person, was much regretted, but we are glad to 
knoWjgthat Sir Edward is expected to be about again 
in a day or two. Next year’s meeting at Hull will 
begin on September 6, and the president will be Prof. 
C. S. Sherrington, president of the Royal Society. 
The annual meeting in 1923 will be in Liverpool, and 
that in 1924 will probably be he'd at Toronto. The 
new members of the council of the Association are 
Dr. F. W. Aston, Prof. H. J. Fleure, Sir Joseph 
Petavel, Prof. A. W. Porter, and Prof. A. C. Seward. 

A heneral discussion on "Catalysis, with Special 
Reference to Newer Theories of (Sipmical Action,” 
will be held under the auspices of the Farad,-tv Society 
on Wednesday, September 28, at the Institution of 
Electrical Engineers, Victoria Embankment, W.C.2. 
The discussion will lie divided into two parts. Part 1, 
beginning at 4.30 p.m., will deal with "The Radia¬ 
tion Theory of Chemical Action,” and it will be 
opened by Prof. J. Perrin. Part 2 wilt bo concerned 
With “Heterogeneous Reactions." It will be opened 
by Prof. I. Langmuir. Among those expected to take 
part in the proceedings arc Prof. Arrhenius, l’rof. V. 
Henri, Prof. E. C. C. Baly, Prof. F. G. Donnan, 
Prof. W. C. McC. Lewis, Prof. A. Lindemann, Prof. 

A. W. Porter, and Dr. E. K. Rideal. Fellows of the 
Chemical Society are invited to attend the meeting. 
Other* interested in the subject may obtain tickets of 
admission from the secretary of the Faraday Society, 
to Essex Street, London, W.C.2. * 

Tft* annual meeting of the British Mycological 
Society;-will be held at Worcester on September 19-24. 
On/September 21 Mr, Carleton Rea will deliver his 
presidential address entitled "A Brief Review." On 
September 23 a discussion will be opened by Dr, 

B. J. Butler on “The Amateur in Relation to British 
Mycology,” and a paper read by Prof. A. H. R. 
BnHepoa, “The Chemo-taxis of Slugs in Relation 
to Foftgi.” On September 23 a paper will be read 
by Mi. J. .Ramsbottom on "The Origin of Sapro- 
phytism in Flowering Plants.” 

Ttn of ' Agriculture -and • Fish«riee*a«i- ■ 

Testing; j 

Enghwjt ’ &W/'. VSfalesi' V-twis/:. been .frantjBrr^l’ , fife> i 
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Streathain to the National Institute of Agricultural 
Botany, Cambridge, and that all - communications 
should in future be addressed to the ^hief Officer, 
Official Seed Testing Station, Huntingdon Rond, 
Cambridge. 

In the August issue of the Journal oj Hellenic 
j Studies Mr. K. N. Prvcc describes a remarkable 
Minoan bronze statuette in the British Museum. The 
earliest date to which it has been traced is 1885, 
when it was included in the category of “unclassified 
or suspedt bron/es," but it may possibly have entered 
the museum a hundred or a hundred and fifty years 
ago. Only quite recently its significance and value 
have been realised by comparison with other speci¬ 
mens of Minoan art. The height of the statuette, 
including the base on which it stands, is 8| in. The 
dress, by comparison with an Egyptian representa¬ 
tion of a Minoan envoy on the tomb of Rckhmara at 
Thebes, belongs clearly to that period. The remark¬ 
able feature in the statuette is that instead of the 
middle hair lock it seems to bear the figure of a 
snake, which associates it with the Minoan Snake 
cult. I he worshipper—for the figure docs not repre¬ 
sent a deity—is apparently standing in an attitude of 
stiff reverence before the shrine of the goddess, with 
whom he enters into communion by wearing her 
emblem. 

In the August issue of Discovery Miss W. S, Black¬ 
man gives an account of the mourning rites of 
Musuhn.ms in the province of Asyut, Egypt. Every 
Friday women, sometimes accompanied t>y their 
male relatives', visit this desert graveyard, .Wail at the 
graves, and distribute large basketfuls of bread, 
f uriouslv enough, Lane in his admirable account of 
death rites in his “ Modern Egyptians " does not 
describe this rite, well known in other places, as in 
India, under the name of Ziyarat, or “visitation.” 

It is obviously a survival of the animistic rite of feed¬ 
ing the dead. The rite, which has been handed 
down from the ancient Egyptians, is known as : Prt, 
coming forth ” or “going up,” and the reproduction 
which Miss Blackman publishes of an ancient Egyp¬ 
tian painting representing a woman wailing bv the 
tomb of a dead relative closely resembles the photo¬ 
graphs which she gives of the custom as it is carried 
out in modern Egypt. 

During excavations made at Middlefon-on-the. 
Wolds recently in connection with a whiting works 
there, a square grave cut into the chalk, which 
measured 3 ft. each way, was found, and adjoining • 
it a long V-shaped trench. The owner, Mr. E. B. 
Lotherington, communicated with Mr. T. Sheppard, 
of the Hull Museum, and the trench was carefully 
excavated. The grave contained a human skeleton 
in a crouched position, on one arm of wbicli was an 
iron bracelet carrying luo large bone beads. In the 
same grave was a massive bone 'ring made from the 
l'tftdt s (>art of an aiitflttj of a red dder. This measures 
inV arftWts Md is. remarkably well made, resembling 
c^-’^lliajr/ ivocjc rings from Africa. Pottery found 
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in isMxiation with the burial consists of typical grey- 
\vme turned on a wheel, and the rough hand-made 
dark pottery made front the Kimeridge clay,- contain¬ 
ing white fragments of grit, etc. The trench yielded 
numerous pieces of pottery, a part of a red deer 
antler pick which had been cut by a metal instru¬ 
ment, and bones of horse, ox, pig, sheep, and dog. 
The remains point to the hill upon which they were 
found having been occupied by the Romans in the 
second or third century. The trench excavated was 
only one of a number vi-iMe. The objects excavated 
have i>een placed in the museum at Hull. 

With reference to the Note in Nature (August 18) 
describing a catalogue of specimens of tapa or bark- 
cloth recently acquited bv the Pennsylvania University 
Museum, Mr. (.'has, J. A. Howes writes from 
36 Havelock Road, Earlham Road, Norwich, that he 
possesses a copv of this rare work, but the title-page 
seems to differ in some particulars from that of the 
Pennsylvania copy. In Mr. Howes's copy specimen 
No. 18 is described as “ the very finest of the inner 
coat of the mulberry wore (sic) bv the chiefs of 
Otaheile.” The collector notes, regarding this speci¬ 
men, that some seamen were sent to fetch fresh pro¬ 
visions, and one of them met some children at plav. 
One of them, a girl, snatched at the red feathers 
which he had stuck in his cap. He at once took them 
out and presented them to her. In the evening she 
came to the shore, and, singling him out from his 
companions, gave him the piece of cloth from which 
this specimen was rut--" a true sign of gratitude in 
these people." 

In a short article contributed to the Memoirs,of the 
Manchester l.iterary and Philosophical Society 
(vot. 64,, part 2) Major Leonard Munn discusses the 
ancient mines and megaliths in live Hyderabad State. 
The writer attempts to cover too much ground in a 
short paper, but he gives some interesting informa¬ 
tion, in corroboration of Prof. Elliot Smith’s theories, 
he finds the stone monuments closely connected with 
ancient gold-mines, but of many of these the sites are 
now forgotten. Enough remains to show the per¬ 
severance and intelligence of the early miners. 
"Unless anyone has visited Hydeiabad State, or, in 
fart, Southern India, they cannot form any idea 
of the abundance, the extent, or the pureness of its 
iron-ores. No section of the geological sequence 
exists in which iron does not occur." 

The Gold Coast Survey Department, w'hich appears 
to have been suspended during the war, was re¬ 
opened in tile latter part of tqtq. The annual report 
for 1910 by the Surveyor-General, I-t.-Col. R. H. 
Rowe, has now been published, and show's much 
progress in the Department. The principal work was 
the completion of the topographical survey of the 
Colony, of which several sheets have already been 
produced on a scale of t : 125,000. During the year 
an area of noo square miles was surveyed. It is 
hoped shortly to undertake the reproduction of the 
sheets in the Colony, and buildings are being erected 
for this purpose. A school for the instruction of 
native surveyors was to be opened this year. 
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The Geological Survey has just issued vol. 17 of 
the Special Reports on the Mineral' Resources of 
. Great Britain, the present volume being issued under 
the auspices of the Scottish Branch of the. Survey. 
In this volume an account is given of the occurrence 
of the ores of lend, tine, copper, and nickel in Scot¬ 
land, the hulk of the work having been done by Mr. 
G. V. Wilson, whilst Dr. }. S. Flett, now Director 
of the Survey, has written the chapters on Caithness 
and on the Orkney and Shetland Islands. The Work 
is exceedingly well done, and shows much painstaking 
study and research. It brings out, however, only too 
clearly the unfortunate fact that from the economic 
point of view the occurrences of these ores in Scot¬ 
land are practically negligible. The only ore which 
occurs in any noteworthy quantity is that of lead, 
and this is clue to one single mining district, for as 
such Wanlockhead and l.eadhills may fairly be re¬ 
garded, though the former lies in Dumfriesshire and 
the latter in the adjoining portion of Lanarkshire, 
During the period 1850-1920 the total product^m of 
lend from Scottish mines was 180,271 tons, of which 
the mining area above-mentioned contributed no 
fewer than 172,000 tons, the production from each 
group of mines being about equal. Similarly, the 
largest annual output of load from Wanlockhead is 
given as 2578 tons and from Leadhills as 2600 tons, 
whilst no other mine in Scotland has reached an 
annual output of 400 tons. The present report is, 
therefore, more interesting from (lie geological than 
from the economic aspect, and Mr. Wilson! has 
devoted much attention to the mode of origin of the 
deposits and to the vein-fillings. A considerable 
number of the minerals present are secondary in 
nature, and reasons are given for considering that 
the reactions causing secondary solution and deposi¬ 
tion of certain of the ores are probably still in opera¬ 
tion. It is to be regretted that the scope of this 
report was not somewhat widened so as to include 
all metallifetous minerals (with the exception of the 
ores of iron, which have already been fully discussed). 
This could have been done without adding much either 
to the labour involved or to the hulk of the report, 
and it would have been convenient to have had the 
occurrences of gold, for example, properly classified 
and fully described ir-tead of finding merely casual 
references to its occurrence. 

The Weekly Weather Report of the Meteorological 
Office for the week ending August 27 gives a sum¬ 
mary of temperature, rainfall, and sunshine for, the 
summer season obtained from the values for the 
thirteen weeks from May 29 to August 27 for the 
several districts in the British Isles. Jhe highest 
mean temperature for the summer in any district was 
621° F. at the English Channel stations, and the 
second highest was 615° for South-East England. 
The mean temperature was above the-normal in all 
districts with the exception of North and East,Scot¬ 
land, the greatest excess being 2-3° F. iq the Midland 
Counties, The rainfall was decidedly less than 
normal except in West Scotland. The least total 
rainfall for the summer season .was, 204 in. for South- 
East England, which is 3-98 in’, less (hah the, thirty- 
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five-year normal and only 34 per cent, of the average. 
The neat smallest total was *-ao in. for East Eng¬ 
land, which .is-. 4^6 in. less than the normal and 
j- per cent of the average. At the English Channel 
stations the total was 3-83' in., which is 2 52 in. less 
than the normal and 60 per cent, of the average. 
Bright sunshine was in excess of normal in all 
districts except North Gotland, the greatest amount 
of the possible deration being 53 per rent, at the 
English Channel stations, followed by 47 [>er cent, 
in South-East England and 46 per cent, in South- 
West England. The Greenwich values for the civil 
day published in the weekly returns of the Registrar- 
General give the average temperature, mean of 
maximum and minimum, 64-2° F. for ihe three 
summer months combined, the respective means being 
June 60-3° F., July 68-5° F\, and August 638° F. 
The excess on the average for thirty-five years for 
the whole summer is 2 2 0 F., for June 0-4° F., for 
July 5 o° F., and for August 1 2 0 F. The rainfall 
for the three summer months combined was 1 29 in., 
the total for June being 046 in., that of July o 15 in., 
and that of August 068 in. The deficiency for the 
summer on the average for 100 years is 5 42 in., and 
the total is only 19 per cent, of the average. Smaller 
falls have occurred previously in each month, but 
onlv once ill July, in 1825, when o in in. fell. The 
fall for the whole summer is the smallest in the 
last 105 years, the next lowest being 136 in. during 
the summer of 1818, followed by 2-50 in. for 1864. 
The sunshine for the three summer months at Green¬ 
wich registered 222 hours in June, 286 hours in July, 
and 179 hours in August, in all 687 hours, which is 
92 hours in excess of the normal for the summer 
season. 

Ciiaris showing the deviation of the pressure and 
temperature from notmal values for each month and 
for Ihe year 1910, based on observations at land 
stations generally two for each io° square of lati¬ 
tude and longitude—have just been published by the 
Meteorological Office under the title of “ Roseau 
Mondial, 1910. ” The charts have been prepared to 
illustrate the tables which were issued in 1920, and 
a similar volume of charts for 1911 was published in 
1916. The late war has rendered it difficult at 
present to obtain data for the later years. This world¬ 
wide meteorology will add much to our present know¬ 
ledge of weather changes, which in many respects 
are exceedingly intricate; it is by such world-wide 
information that we may eventually hope to forecast 
for longer periods than is possible at present, and in 
time, perhaps, we may foresee the character of a 
coming season. Atmospheric-pressure lines of equal 
deviation from normal are given for each five milli¬ 
bars, and for temperature the individual deviations 
are plotted for each station. In this volume if has 
not been found possible to represent graphically the 
deviation of rainfall from normal. Among many 
other questions of interest, such charts may render 
it possible to form some idea as to whether the pres¬ 
sure. of the atmosphere is always practically uniform 
over the world as a whole; the charts in question 
, would seq|». to suggest that it is,, but a more detailed 
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examination must be made to substantiate .such a 

conclusion. 

Tub September issue of the Philosophical Magacine 
contains a paper on “The Effect of Temperature on 
the Rigidity and Viscosity of Metals " by Messrs. 
Kei lokibe and Sukeaki Sakai, of the University .of 
Sendai, Japan, which appeared in vol. 10 of the 
Science Reports of that University. The method 
used bv the authors is rhal of torsional oscillations 
of a wire 25 cm. long and <10 to 07 mm. diameter, 
suspended vertically in a tube lurnace ckx trioaliv 
heated to 700® 8oo° C. In all the thirteen mends 
tested as the temperature rises the rigidity detteases, 
according to a parabolic la.w which would make the 
value zero at the melting point. The decrease at low 
temperatures is small for metals with high melting 
jxsints, but becomes rapid near the melting points iu 
nil cases. The viscosity as determined on Honda’s 
theory ftom the logatilhmic decrement of the oscilla¬ 
tion increases rapidly as the temperature rises up to 
the melting point, but in the case of metals with high 
melting points there is a range of temperature below 
100° (1. within which the viscosity decreases' .slightly 
with rise of temperatuie. 

In a note on p. 502 of Nature for June 16 we 
directed attention to the conclusion of Mr. T. I.. 
Eckcrslcy that the main source of the trouble itl the 
determination of the direction from which a radio 
message comes during the night is the wave reflected 
downwards at the under-surface of an outer con¬ 
ducting layer of the afinosphete. In the. August issue 
of the Radio Review Messrs. G. M. VVtight and S. B. 
Smith, of the Marconi Research Department, describe 
observations on the night behaviour Of the heart- 
shaped polar diagram obtained bv combining a single 
frame with a vertical aerial, and find that it agrees 
with the refiected-wavc theory. It shows further that 
the reflected ray is in a vertical plane and that its 
angle of incidence is small. In these circumstances 
the minimum of the heart-shaped diagram gives the 
correct bearing of the transmitting station, whether 
night disturbances are present or not. 

The paper on the magnetic electron which Prof. 
A. H. Compton, of the University of St. Louts, con¬ 
tributed to the American Association for the Advance¬ 
ment of Science in December last is reproduced in the 
August issue of the Journal of the Franklin Institute. 
After pointing out that Langevin’s theory of diamag¬ 
netism is inadequate quantitatively and makes dia¬ 
magnetism transient instead of permanent, Prof. 
Compton shows that the evidence is in favour of the 
negative electric charge being the prime cause of the 
magnetic property of the molecule. His own oh-- 
servations on the passage of X-rays through, and 
their reflection from, magnetised crystals show no 
evidence of the orientation of the molecules by the 
magnetic field, which present theories of magnetisa¬ 
tion postulate. He considers that the electron 
spinning about an axis through itself like a small 
gyrostat is more likely to be the ultimate magnetic 
particle than either the atom or the molecule, and 
thinks that the spiral form of path which is so 
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frequent in the case of cathode or ( 3 -rays in air sup¬ 
ports his view. , u;, ' i, 

A itjRfHBR contribution to (he study of (he African 
rift valleys and their world-relations will be issued 
shortly by Messrs. Seeley Service and Co., Ltd., in a 
neiy work by Prof. J. W. Gregory, entitled ‘ The 
Geology and Rift Valleys of East Africa.” Its object 
is to show the continuity of the rift valley from Pales¬ 
tine to south of the Zambesi, with the exception of 
i short gap in the southern part of the Tanganyika 
territory. Tile work also summarises the volcanic 
iiistory of East Africa, and shows that the rift valleys 
have been formed by a seiies of earth movements 
connected with the foundering of the Indian "Ocean. 
These movements began in the Cretaceous, and have 
lasted until quite recent times. Some, movements in 
connection with them are probably still in progress. 


T?he new list of forthcoming books just issued by 
Messrs. Methuen and Co.,, Ltd., contains a number 
of works relating to the subject of relativity, viz. 
“Space—Time-Matter,” Prof. H. Weyt, translated 
by H. L. Prose; Einstein ,the Searcher : Hi* Work 
Explained from Dialogues with Einstein,” Au ftps *.■ 
kowski, translated by H. L. Brose; "An Introduction 
to the Theory of Relativity,'*1.. Bolton; “Relativity 
and the Universe,” Dr. H. Schmjdt, translated by 
Dr. K. Wichmann; "The Ideas of Einstein\s 
lheory,” Prof. J. H. Chirring; “ Relativity and 
Gravitation,” by various writers, edited by- J. M. 
Bird; and “The Fourth Dimension Simply Ex¬ 
plained,” a collection of essays selected from "those 
submitted in the Scientific American's prize contest, 
with an introduction und editorial notes by Prof. 
H. P. Manning. 
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Our Astronomical Column. 


Tub Urighi- Oiijkit of Aeorsr y.-Astr. Xach. 
No. 5118 contains a further observation of this object 
made at Plaucn, Vogtlnnd, by the daughter of Prof. 
E. Kaiser and several others. ' It appeared like Venus 
at its greatest brilliancy, low in the evening sky 
shortly 1 after sunset. Its position with tegard to dis¬ 
tant terrestrial objects was accurately noted. At 
G.M.T. 7h. 35m. its azimuth was 98° 226' from south 
to west, and its apparent altitude 2 0 359', or 2 0 21-9’ 
corrected for retraction. Plaucn is in N. lat. 
;o° 29' 45 s , long E. Greenwich 12 0 7' 11"; Prof. M. 
'Volf deduces that the R.A. of the body was 
nb. 6ym., N. decl. 7 0 i,’. This gives longitude 
1650°, N. Iftt. i° 2n‘. it may be mentioned that the 
place of Jupiter was R.A. till. 239 m., N. decl. 5 0 6', 
but it does not seem possible that this could have, 
been the body observed. 

The Lick Observatoi \ position at G.M.T. t$h, was 
about R.A. uh. 22m., N. decl. isS°, or longitude 
138°, N. lat. o 4 0 , 

It is to t*j null'll that the object observed in Eng¬ 
land was much (-'user to the sun (estimates of dis¬ 
tance 6° and 4 0 respectively) than the Plaucn object, 
so that an element of doubt remains. Hut the latter 
observation was made in a much more exact manner,, 
so it deserves greater weight. If we assume the iden¬ 
tity of the Plaucn and Lick objects, and that the 
motion was parabolic, then the maximum distance 
from the earth on August 7 was 000; in astronomical 
Units, or about twice the moon’s distance. It appears 
unlikely that a comet at this small distance would 
have such a well-defined stellar appearance.’ 

Einstmn’s Keai Ai HlvvnihNr. - The Fortnightly 
Review for September contains an article with the. 
above title by Sir Oliver Lodge, in which be alludes 
to the awakening of interest in relativity brought 
about bv Einstein’s visit to England and the publica¬ 
tion of Lord Haldane’s book, which extends the doc¬ 
trine to a wider field than that of kinematics. 

Sir Oliver Lodge notes that the more ardent rela¬ 
tivists treat the subject from a purely geometrical 
point of view, and endeavour to eliminate all refer¬ 
ence to physical laws. For example, they suggest 
that the speed of .a falling apple mnv he equally well 
attributed to the earth, and that the diurnal rotational 
movement mav lie ascribed to the heavenly bodies 
themselves. They minimise their reference? to the 
aether, some of them denying its existence. He depre- ■ 
cates these methods of treatment as' urlllkely to lead 1 
to advance in our knowledge, of -fne universe.' For" 
his- own part be Expresses dn'/afdenr belief'Id! fh^’' 
reality of the tether and its association with electricity 
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and matter. He gives a brief rtsumi of the work of 
C lerk Maxwell (extended by Larnior, l.orentz, and 
Thomson), referring in particular to the relation con¬ 
necting the electrostatic and electromagnetic units 
with the_ velocity of light, and passing on to the 
Lorentz-FitzGcraId conduction, which plavs an im¬ 
portant part in the equations of relativity. 

He urges the retention of the Newtonian conception 
of force in celestial mechanics, the simple law of in¬ 
verse squares being amplified bv the addition of the 
terms arising from the change of inertia with motion. 
He expresses bis admiration at the skill which has 
succeeded in reducing the action of forces to formulae 
in pure geometry; nevertheless, he considers that one 
is thereby introducing complexity and departing from 
the realities of Nature. However, throughout the 
article there is nothing but praise for Einstein’s 
achievements, and criticism is merely directed against 
the method of expressing them. 

Nraur.AR Lis’Ks in SractRi'u of R AntARtt.—The 
detection of the bright nebular line? at 4363, 4471 
(helium), 41158, 41351), and 51x17 superposed on the Md 
spectrum of this star was announced in 1919 by Mr. 
Paul Merrill, who gives an account in the Astrophys. 
journ. for June of his further researches on the spec¬ 
trum. Four spectra are teprodured, three of which 
were taken about a month before maximum (magni¬ 
tude 83 to 70), and the fourth fortv-seven days after 
minimum (magnitude 102). The first three show a 
continuous spectrum with the customary lines and 
bands of the Md type, together with the/ five bright 
lines. The fourth shows the bright lines quite qs 
strongly as at maximum, but there is no trace in the 
reproduction of a continuous spectrum, and it is noted, 
that it was pt actually absent even with considerably 
longer exposutes. 

There is also a comparison of the displacements of , 
the two spectra on the plates taken near maxirqurq. 
The Md bright lines give -33 km./sec., Md absorp¬ 
tion lines - ip, nebular lines except 4363 — io, and 
j 4363 nebular 25. A statistical investigation on 
the stars of Md'spectrum is being undertaken.in the,’ 
hope of determining whether the bright lines i or .the 
absorption ones, or neither, give tire correct radial 
velocity. Many of them, including .Mira Geft,; give 
the same relative displacement of about 34 ltm)/sec'. , 

Mr. .Merrill suspects that the appearance oj/tbe 
nebuidS lines in tjhe -spectrum ‘ Of*.R Aqwsrli tnqyJ?*ve 
,> ■taken' place quite, recently. 'Hit Kas ssxaminad the ' 

, Harvard objaetvwespristn speefrogeuu*. (3*$ng .from 
1893). Thesd lines are qot observably on them. 
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T Hfe Rosn ’ dl ° n ? with the brambles (Rubus) 

1 hawk weeds (Etieracmm), and certain other polvl 
morphic tfeijera,- has long furnished serious problems 
to the systematic botanist. Darwin spoke of the kind 
of variability which these genera show as “ indepen¬ 
dent of the conditions *of life," meaning that the 
diffej'enc^s exhibited ^re “of no service or disservice 
to the species,” and are therefore not directly subject 
to natural selection. Modern geneticists would largely 
agrte with that point of view. 

in two recent papers ( 4 »»ah of Botany, vol. ,c 
p. l», and Trans. Nat. Hist. Soc. Northumberland, 
Durham, and Newcastle, vol. 5 , part 2) Dr. Harrison 
and .Miss Blackburn have thrown a great deal of light 
on the polymorphic condition which lias long puzzled 
students of British roses. Their results are based on 
a careful study of the roses of northern England in 
the held and a cytological investigation of their 
chromosomes. This tvpe of combined cytological and 
experimental investigation has already elucidated the 
nature of the variability in such genera as CKnothera 
and Drosophila, and its application to other groups is 
probably the most promising field in present-day genetics. 

Contrary to the early studios of Strasburger, the 
fundamental haploid number of chromosomes in the 
genus Rosa is found to be seven. In Rosa arvensis 
and related forms the diploid (ax) number of chromo- 
some<i ts fourteen. These forms show normal fer¬ 
tilisation, and the meiotic divisions are free from 
irregularities_ The group of forms to which It. pint- 
tnnelUfpUa, L., belongs is tetrapioid, the somatic 
lumber of chromosomes being twenty-eight ( 4 x). In 
hese forms also the meiotic divisions are for the 
most part normal, and fertilisation is necessary. 

), 'fv’Tjr, tw< * fi roi, l« of roses form a parallel to the 
> aipjoid and tetrapioid types in species of CKnothera, 
f and s*." 0 * .tetrapioidy is known to have originated hv 
f rotation m (Enmhera, it has prohahlv originated in 
r the same manner in the roses. The group of roses 
known as V lliosa; is also tetrapioid, hut that these 
roses hate originated in another wav, probably as I 
hybrids, is shown b\ the behaviour of their chromo- j 
souies, for instead of forming fourteen pairs in the 
reduction division there are seven pairs and fourteen 
single chromosomes. 

Perhaps the most interesting arc the pentaploid 
y* * ) of which four groups arc recognised, con- 

‘“S m | such .as R. svlvcstris, R. rubiginosa, 
and R, conifoha. These have thirty-five somatic 
chromosomes and twenty-eight in the reduction divi- 
stem.^ Of the latter bodies seven are pairs or bivalents 

?i?w'n enty ~ O i n0 sm 4t, les or un lvalents, thus making up 
the full number. The bivalents are almost invariably 

"*** ru 3 oen,ral e ro,1 P surrounded by the uni¬ 
valents. These pentaploid roses h.'ve probably all 
originated through crossing, as is indicated by the 
behaviour of their chromosomes, among other things 
5 ?L; reduCtl0n . d . ,v!sions following this manner of 
r«T, e -K^ rmR : h T. the fan,iliar irregularities 
lesillf rhif f^ Utl ° n u 0f • thei , r chr omosomes, with the 
twILt 1 th * P 0, ! e ? ls alm °st wholly sterile. Dr. 
Hamilton has also shown experimentally that these 

S seed apogamously, although producing 

£££&£ -< dS ‘ he Same flowpr - The Presence of 

W&led°s UrSe ' aCC0UntS f ° r ‘ hese r0Sfis eomin S 

ee'^i :d l^ t0M l and the Pimpinellifolise, which are 
S contrary, looked upon as pure 

™ tb ^ view? of Ernst in a 
P“ Wi9hed , during the .war, the 
** » result of the .] 
•ttmojh* d^tybridity tp vegetative development, The /<! 
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wouW , explain the, origin of many British 

lo^bu ?n CS rhe f A ¥ yW* northern forms he- 

Fu,^nb.i h Afz T Ua "* flashing with the southern 
bar ., 0. T"# *? c,,n ? ahc change* occurring per- 
haps at the beginning of the Glacial period. Other 

sinre <J tb ar t f P ^’ a y bemg for,ned *v«* «ow, and 
smie tile Afzeliamr are themselves pentaploid Gx) 

diey must he the product of still earlier crossing 
Ihus it seems clear that a large proportion of otir 
"X, sp rr"s :mc V n hvbri(l * »he n characters of 
v. r ■ ir op<i 4 >etu£ i ted bv apomictic reproduction. 

, J' R> Matthews (Near l'hytol., »,«<>, p. 

hvhrldi^ piado a systematic study af British rose 
Inbiids, and Miss Co’e (Rot. Gazette, in 17) has 
examined the pollen of American roses. 

ihese and similar results obtained in recent ycaix 
co!,?se S€ . 7 rA ,m P° rta " f . qt'^lions. The first is, of 

evolmi'rn ! n p av * d bv rrossin 8 in connection with 

(■solution I he most extreme views on this subiert 

have probably been held by I.otsy and Jeffrey. Both 
agree m believing that hybridisation cx'curs practically 
throughout the Angiospenns. The former, howler, 
ould attempt to explain all evolution as the result 
of crossing While the latter holds that hybridisation 
and hybrid forms can have piaved no part whatever in 
her ‘'th 0 ?' • " ttm for !P oc,!on ft seems well to remeni- 
unb wfl hi! 0, ’ en - Mll ' ,a .'ed pl»nfs the evolutionary 
unit Will be a group of interbreeding forms differing 
from each other in various characters, the differences 
tvS pft[,th '5 tcd bv tlle cesses between Individuals 

forms is r 'ihTn de " aC 'i.r nr - C j rossin R between related 
, . ' , ,flPn a fondition under which evolution has 

taken place not only in open-pollinated plants, but 
also in animals. It does not necessarily follow, how- 

Halri h , a C Tiu" g ni th r/' a “ S,: of that evolution. Dr. 
is rate f\h nd MlSS ? ,ackb 4 rn conclude that "hybriditv 
is one of the prime factors in the evolution of species " 
if not ihe only one. I heir otvn results with the telra- 
pknii (4 x ) roses of the group Pimpinrllifolt*. however 
indicate that after the tetraploidy originatbd (whether 
through the stimulus resulting from crossing or not) 
germinal changes. ,.e. mutations, must hailVcurred 
f g r . ,Se to lhe P r '‘. senl « rou P of tetrapioid forms, 
ecnrl’ H ffl < ^ cr rt ur , renc<> ln various rose s r x?cles of micro- 
genes differing from each other in having full green 

Z&YT fiIabrous or hair y leavfs, etc.® cal 

j bcs . t , interpreted as the result of what we 
now call parallel mutations rather than indicating 
orthogenesis, as Dr. Harrison suggests g 

Viewing these and related farts as a ■ whole it 
seems clear that while mutation and crossing ’are 
n ^T 0 lneXfnC,,b ^iv tntermingied in the history of manv 
plant genera yet it does not follow that crossing is 
he cause of mutation. Even if this were the case 
they should still he regarded ns separate phenomena' 

It is a curious fact that in Drosophila, where the sexes 
separate and crossing of individuals must there- 

°;Va k !/ ke . ,n , everv 8 enrra tion, no one *eems to 
have trad seriously to explain the mutations as a 
phenomenon merely of hybridisation. Thfs is probably 
because the ev.dence appears strong that manv of 

the S tim l I U rhev 0nS had , fheir SPrminal origin at about 
lat • a’ eV ?PP f ' nr « d a< - external characters, i.e. in 
the mimediatelv preceding generation rtf germ-cells, 

reGt1=^ er .a 0mt n f 8 eneraI interest in this connection 
relates to the pollen sterility of hybrids. Jeffrey and 
his pupils have claimed that the presence of "bad 

of B n m 3 M rO0f .° f hvbr J ditv This is the. revival 
P •? older view, and studies of the pollen of 

Eptiohivtm. CEnothera, Rubus, and other genera have 
12 £ POrt ° f *?'* ^‘ention. Some of the 
Have been severely criticised bv »vstemati«t s , 
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who hav shown that in certain cases only one species 
exist-, in a region where the presence of had pollen 
i> supposed to have proved hybridisation, Messrs, 
lirainerd and Pdtcrsen have made a study of the 
New England Kubi (Vermont Agric. Expt. i 5 ta. Bull. 
No. 217), in the course of which they find much 
hybridisation and no forms with entirely good pollen; 
they are therefore inclined to accept this dictum. 
That "bad pollen” is unsafe as a criterion of 
hvbridily is shown, however, by other results. For 
example, Profs, (iates and (i'ssispeed (sV/eme, lotfi, 
p, K30), examining the pollen of various Californian 
species, found a variable proportion of had pollen I 


in Trillium giganteum, the nearest relative of which 
is in the Eastern States; Dirca accident alts, the only 
other species being in eastern North America; and 
Scollofius Bigelovii, a remarkably isolated gffnus of 
Ulincete, the only other species of thy genus occurring 
much farther north. 

That sterility or fertility of pollen is an inherited 
character has Seen shown iy the sweet pea by Bate¬ 
son and in the velvet bean (Schirolobiura) by feelltrtg, 
and it is reasonable to conclude that the occurrence 
of bad pollen may result not only from crossing, but 
also from mutation and from physiological or environ¬ 
mental conditions, * 


Geography 

- By Paul'. (iHH.NVil.Lb 

'PI 1 E (ieographiuil Soviots of Vienna continued its 
* octavo Mttleilungcn tluutignout the war-years, 
though tile style katscrluhe komgliche perforce dis¬ 
appeared from its title with the issue of No. u in 
November, 101H. Few contributions tuuM be ex¬ 
pected from Austrian travellers in unusual fields, but i 
1 lie reviews of current exploration in all parts of the 
globe have kept the members up to dale. The editors | 
111 1014 were Dis. Fill/ Macliatscliek and Hermann 
Leiter. The former became sole editor for J915, and j 
the latter acted ftom into onwards. One naturally ! 
looks at first for special studies arising out of war- : 
conditions. As early as October, 1914, Oberstleutnant 
Josef PaldllS (vol. 57, p. 395J reviewed the system 
on which maps are grouped in the Kriegsarchiv in 
Vienna. This collection is rich in materials for 
students of history, and is by no means restricted to 
maps that will help modeln armies in the field. It 
originated in an official military library formed by 
Prince Eugene of Savoy, whose irequent crossings of 
the Alps, and campaigns hum Douai to Belgiade, 
must have impressed iiiin deeply with the value of 
cartography. The kindly autocrat Jvwepit 11 . 

organised a detailed sutvey of the Austrian lands, 
remarking that to rule well required an accurate 
knowledge of the country. So long as he lived the 
collection of geographical material was carried on in 
a most liberal spirit. I lie position of Austria soon ; 
caused its military cartography to extend over ad- : 
jacetU lands, and Viennese maps are still our best j 
authorities for a large 1 part of the Balkan States. 
The sheets of the beautilul map of central Europe, on ; 
the scale of 1 ; 200,000, which are frequently revised, 
arc, moreover, among the best aids to travellers in 
southern Germane, northern Italy, Bosnia, and J 
Poland. Oberstleutnant l’aldus gives the date of in- ! 
c option of this series as 1907; but the Szomlidthely ^ 
sheet was issued in 1897, and the present writer used 1 
many others hi mad-journevs between Vienna and j 
Sarajevo in 1899. The previous 1 : 300,000 map, re- I 
markable in its time, seems to have escaped mention. j 
During the recent war Austrian observers wen- 
able to penetrate Albania from the north. Baron 
Nopcsa (vail. 50, p. 320, 1916) has utilised his col- ; 
lection of maps for an interesting summary of carto- ; 
graphy in the region, beginning with the coast of 
Dvrrachio ” about A.t>. 250. The paper is illustrated 
by numerous drawings from maps of the Cattaro- 
Dulclgno district, coming down to 1914. Eugen Ober- 
hummer (vol. fit, p. 314, 1918) describes a journey 
with other members of an intelligence-bureau during ( 
the occupation of Montenegro and Albania. He directs 
attention to the map of Serbia, 11 75,000, completed 
by that State in t8S8; this was repeated, from 189; 
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in Austria. 

A. J. Cole, F.R.S. 

onwards, by an Austrian edition, in which the names 
are in Homan characters. Albania remained unsur¬ 
veyed; Baron Nopcsa looked forward to the publica¬ 
tion of Austrian work done during the war. Mean¬ 
while, many things have happened, and the region 
has again eluded the embrace of an interested group 
of nations. Obersr Hubert Gin /1 (vol. 61, p. 497) 
illustrates, by reproduction's from the older sheets and 
the coloured and contoured new editions, the immense 
improvements made in tin* maps of Serbia and Albania 
under the slress of war. The older issues might guide 
troops along the highways, but were found useless for 
tactical dispositions. K. Nowak (vol. 62, p. 2H, 
1919) describes progress made by the war-geologists 
eastward from Durazzo and Valona. One wishes 
that peaceful international relations could ensure the 
completion of the good work thus begun. 

In vol. 6i, pp. tx>9~4o, and vol. 02, pp. 25-40 (1919)* 
six authors discuss, from various points of view, 
morphological, climatic, taunistic, and anthropological, 
how far natural boundaries can be assigned to Poland 
as marked out by the peace-terms. H. Praesent, in 
the anthropogeographical article, points out how the 
boundary between different types and grades of cul¬ 
ture strikes the eye as one enters Poland—at Illovvo, 
for instance—in the absence of any morphological 
feature. Even Galicia, with the glorious city of 
Krakow as a centre, has hung behind from a material 
point of view r . The matter is not entirely due to 
political conditions. Anyone who knows the village 
inns, as compared even with those of Hungary, will 
agree that Praescnt’.s observation is not inspired by 
race sentiment. Indeed, such sentiment as is allowed 
within the walls of the Geographical Society of 
Vienna seems directed towards a distant and hypo¬ 
thetical England, figuring as a corsair on the seas. 

Anthropologists, such as Josef VYcninger (vol. 61, 
p. 143, 1918), took advantage of the prisoners' camps 
to study unfamiliar folk. The Georgians are especially 
complimented on their understanding and on their 
sympathy with the spirit of research. 

Among historical studies Hans von Voltelini 
(vol. 59, p. r«8i, 1916) gives a valuable account of 
the origin of the southern boundaries of Austria 
before the war, which, of course, serves to rectify some 
current judgments. There are, for instance, writers 
who forget that Trieste escaped in 1382 from warfare 
with Venice to the security of Habsburg rule? .and 
remained under this “domination ” for more tbph 
hundred years. The Austrians, however, did not be¬ 
come long-distance seamen until the sixteenth century. 
Prof. Edpard Zenker contributes papers on the Roman 
roads of Austria. “ Karnuntum—-Vind(5bpmi, M (vol. 60, 
p, 307, 4917) reminds u$.of how KoOte Vi$U 
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bmd. W'e halted one golden evening at the littfc 
inn of PetroneU. and praised the wholesome quiet oi 
the spot. “ Ifes,” replied the ostler, “Marcus Aurelius 
loved it well;” It was not until the next morning 
that we saw the ruins of Carmmtum by the road. 

As an example of European study we may note 
hat IJriU Machatschek (vol. 6o, pp. 235 and 274) 
describes the southern fltyiks of the Erzgebirge. This 
dmin must no longer be regarded as an Armorican 
tnticlinal ridge, but has been determined by succes- 
,ive bulgings of the floor from Lower Oligocene times 
inwards. Terrace-regions on the south represent 
inrtions of the main gently curved surface that have 
,een lowered by faulting, and the well known vol- 
•anoes that produce such variety in the landscape 
ire manifestations of earth-movements that con- 
inued into the Quartarv (Quaternary) era. The 
vidence of such movements is seen in the stages by 
vhich the Eger Valley has been deepened. To turn 
o farther fields, economists and politicians will find 
nuch of interest in H. Letter’s review (vol. 62, pp. 
114 and day, into) of the present railway-system of 
Ifrica. The unfinished Cape-to-Cairo route now 
iffcrs few attractions in view of the proposed cross- 
ut from Bukama, its present terminus, to the Congo 
mouth, a point quickly reached bv sea from England. 
The numerous recent developments from the coasts 


j of the Mediterranean, the Red Sen, and the .Indian 
i Ocean are described, and the dry details soon link 
! themselves'together as a . romance, *' Un tourbillon 
1 de sable," we once said to our guide, looking south 
j over the Sahara, where a cloud rose among the 
dunes. "Pardon, monsieur,” he replied, “e’est le 
chemin de fer,” The railway was going forward to 
Touggourr. 

Lite comprehensive paper by C. I timer on ” Die 
: Groszformen der Erdoberflache ” (vol. 46, p. 339, 

1 iq 15) concludes that continental blocks and ocean- 
basins have shown permanence, at any rate since. 
Permian times. Such work takes us into wider fields 
I than Eugcn Oberhummer's interesting discussion of 
. imperialistic policies (vol. 63, p. tot, 1020) or 11. 
Massinger's well reasoned attempt to define the boun¬ 
daries and the qualities of a Middle European region 
(vol. 60, p. 437, 1917). Both these essays In political 
| geography provide much food for thought, and Hns- 
i singer’s remark on the mixture of races between the 
Straits of Dover and the Black Sea is worth quoting : 
" Reiner Nationalstnat und Panslawismus sind Miltel- 
europa fremd und wirken hier unnattirlirh.” 
i More illustrations are needed for papers dealing 
; with natural features; hut this defect must not Ire 
i charged against those who have done their best to 
advance knowledge through the war-time. 


Valence. 


I N an article on "Types of Valence ” in Science for 
July 22 Dr. Irving Langmuir develops still further 
the views on this subject which are associated with 
his name. He points out that the term “valence” 
has been used to describe (1) positive valence, or the 
number of electrons .111 atom can give up; (2) nega¬ 
tive valence, or the number of electrons an atom can 
take up; and (3) lovalcnce, or the number of electrons 
an atom can share witli its neighbours. He brackets 
the first two under the n >me of “ clectrovalenee," and 
accounts for them by the tendency to form a complete 
layer of 2, S, H, iS, iS, or 32 electrons (First postu¬ 
late). The outer in complete, later of electronegative 
elements, such as oxygen and the halogens, which 
tend to take up electrons, is distinguished as a 
sheath , and this term is used even when the atom has 
taken up electrons, so that the outer layer has be¬ 
come for the time a completed sheath in the nega¬ 
tively charged ion. The same term is also used in 
the case of the electropositive elements to describe 
the small excess of electrons which arc lost when 
the atom becomes a positively charged ion. 

The simplest complete layer consists of two electrons 
(e.g. in He or ID) in close proadmitv to a nucleus; 
such a pair of electrons is called a duplet, and this 
term is extended to include any pair of electrons which 
is rendered stable by its proximity to one or more 
positive charges. The third type of valence is then 
controlled by the second postulate that “two atoms 
may be coupled together by one or more duplets held 
in common by the completed sheaths of the atoms.’’ 

Since each duplet eliminates two electrons as com¬ 
pared with those required to form a pair of complete 
sheaths, it follows that the algebraic sum of the 
eiectrovalences and covalences for all the atoms in 
any complete compound (i.e. a compound in which 
the sheaths of all the atoms are complete) is zero. 
Complete compounds without covalence Include N'aCl, 
BaBr„ K,S i MgO, bN, AI.O,; All',, PCI,, SE„ etc. 
In these last compounds the halogens have seven elec. 
trortS on the sheath *0f the atom, and therefore an 
excess of Seven positive charges on the “ kernel’ ■ (i.'e. 
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the atom minus the sheath), which creates a very 
j strong attraction and enables these atoms to drag 
[ away ns many as live electrons from an atom of 
phosphorus and six from an atom of sulphur. When 
1 no positive atom is present the elccirovulence of every 
atom must bo negative; no atom can lose electrons, 
and only covalence cun exist. In this case the ordinary 
use of structural formula; is legitimate; when elec¬ 
trons are transferred instead of being shared it is not. 
Since the sheaths of atoms of atomic number .less 
than about 25 never contain more than eight electrons, 
the covalence of these .atoms can never exceed four. 
With heavier atoms larger covalences may ocrur occa¬ 
sionally, e.g. in Ni(CO),, Fe(CO),, and Mo(CO), the 
number of atoms in the sheath of the metallic atom 
is to, 8, and 6, or S, 10, and 12 less than the number 
required to make a complete sheath of 18 electrons. 
We therefore have negative valences of 8, to, and 12, 
as indicated by the formula' of the three carbonyls. 

Incomplete compounds, containing atoms with in¬ 
complete sheaths, are particularly abundant in inter- 
metallic compounds where only electropositive atoms 
are present, each with a sheath very far from com. 
plete. Thus in the two long periods 18 electrons are 
needed to complete the sheath, whilst, as a rule, only 
4 can he lost (maximum positive valency equals 41 
in order to remove it; there arc therefore 14 elements 
j which are compelled to retain electrons in the outer 
j layer, anti very few of these can complete their 
sheaths. These elements are, therefore, exclusively 
metallic in character, and even their compounds with 
electronegative elements usually contain loose electrons 
in incomplete sheaths and often exhibit metallic con¬ 
ductivity. The small and irregular positive valences 
of the transition-elements of the two long periods 
depend on the fact that their sheaths rontain from 
e, to 13 electrons, of which, as a rule, only 2, 3, or 4 
j can be detached to make a kathion. 

} The article is ingenious and suggestive, and repre- 
(, Sants a distinct advance in the process of explaining 
i Why and how combination between atoms takes place. 
j-,Y ' T. M. L. . 
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uiverslty and Educational Intelligence., 

rmin'Gham.—U nder the will of the late Mr 
Ion, of Moseley (who, in response to the Univer- 
s appeal for funds, gave jo.oool. last year), a sum 
x><> . is left to the University for the foundation 
holarshtps. 

ie Birmintiham Post of September 10 publishes a 

■ from the Vice-Chancellor (Sir Gilbert Hurling), 
rinciptil (Mr. C. Grant Robertson), rind the Dean 

ifi Faculty of Medicine (Mr. W. F. lfaslam) to 
' » r Mana lt< em ™t of the Birmingham General 
*Pol» in which is pointed out the serious effect on 
lintcpl teaching of the students of medicine which 
arise from the closing of two wards of the hos- 
. 1 ° a sympathetic reply the Board state* that it 
ith the greatest reluctance that the wards have 
closed, hut the failure of voluntary contributions 
fft the increase in cost of upkeep of the hospital 
eft no alternative. It is much to he desired that 
aublic will realise the seriousness of the situa- 
ttnd that the necessary funds may be forthcoming 
able the wards to he reopened. 

ascovv.- Mr. S. Hunvood Tucker has been ap¬ 
ed to the lectureship in organic chemistry. 

NDON. —The programme of University extension 
res for the coining session has just been issued, 
ses of lectures will he giv. n and classes held at 
- seventy local centres in different parts of 
on and the surrounding district. The subjects 
■d cover a wide tango, and lectures in the depart- 
s of literature, history, science, art, architecture, 
conomics are included in the list. Amongst the. 
es is a series of lectures on “Some Problems 
odern Biology,’’ to be delivered by Dr. W. B. 
ley at Gresham Collegi , 

. R. M. G. f,t nv, of Monlrose, has been ap- 
id lecturer in veterinary anatomy and ,surgery 
e University of Sidney. 

is announced in Scinice of August 2O that by 
vill of the late Frances Appleton Foster, of 
t>n, Massachusetts, the Massachusetts Institute 
■ehnologv will receive the sum of one million 
it and Wellesley College, Massachusetts, half a 
n dollars, 

;D3 University has issued as a small pamphlet 
spectus of evening courses in technology which 
e available at the University during the coming 
tnic ‘year. In the departments of civil, 
mlcnl, and electrical engineering advanced 
■s extending over lour or live years are provided; 
are intended to meet the requirements of the 
nations fur membership of the Institutions of 
Mechanical, and Electrical Engineers respee- 
A four years’ course on coal-mining, designed 
ible miners to qualify for managers’ certificates, 
pedal courses on dicing and leather manufac- 
v.tll also be given. _ An interesting feature of the 
IS the section dealing with " Courses 
■ymg for Research Work and Trade Investiga- 
Lectures and demonstrations will be ar- 
with the idea of training students in the 
ds of research’adopted in the textile industries, 
is tt general rule, only students over twenty-two 
Of age will be admitted. 

(lie prospectus for the session 1q.t1-.j2 of the 
ice! College, Bradford, full particulars are given 
: cowscs *of ■ instruction which will be given 

■ loe corning year, Three- or four-vear courses 
g to the college, diplomas are provided in the 
menfs of textile industries, chemistry;; dyeings 
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fiH? and, eleefrical ettfiteeerlng. All 

tnddified ia that students 
Tor coMege diplomas mdynovvprcsent th&nselves for 
degree examination* at London University.' Part-time 
courses, consisting chiefly of evening work; will also 
De given in the various departments. These lectures 
are provided principally in order to meet the needs 
ot students who are employe^ in technical industries 
during the greater part of their time. Research work 
can also be undertaken at the college, and it is arttieS- 
paled that when the new engineering laboratories, in 
which accommodation will be provided for heat treat¬ 
ment, metallography, oxy-acetvlene and electric weld* 
tng, etc., are available, this side of the activities of 
the col ege wall receive a big impetus. 

A usefl i. idea which has been adopted by Battersea 
t olytechnic is to issue an abridged calendar of the 
afternoon and evening classes provided during the 
coming session. It consists of ig pages, but in that 
small space the authorities have contrived to indicate 
the subjects which will be dealt with, the lengths of 
the various courses, and, in many cases, a time-table 
of the lectures. A brief account'of the full-time day 
courses is also given. Full instruction in prepara¬ 
tion for London University examinations in science 
and engineering is provided in both day and evening 
classes, while there are also day courses in mechanical, 
civil, and electrical engineering, chemistry, physics, 
and sanitary science which lead to the college dip¬ 
lomas in the various subjects. Evening courses of 
similar scope are also to be given. In addition, special 
courses for honours students in chemistry have Keen 
arranged; Dr. E. W. Aston will lecture on atomic 
weights and isotopes. Dr. S'. S. Zilva on enzvme 
chemistry, Mr. Greenberg on the microscopy of foods 
and drugs, and Mr. A R. Pearson on the technology 
of fuels. ^ Research bv students of post-graduate 
standing js permitted only when 'he accommodation 
required is not such as to interfere with the routine 
work of the polytechnic. The pamphlet can lie ob¬ 
tained free of charge on npnliralion to the Principal, 
Battersea Polytechnic, London, SAV.it. 

The sixteenth report (for the vear 1919-20) of Leeds 
l ntversity, _ which has recently been published, pro. 
vides a brief but interesting account of the many 
activities of the University, together with some 
interesting figures relating to the cost of University 
education. Taking the University as a whole, thu 
cost per Student for the past vear was about 7S f. 
Phis figure is less than that for the year 1913-14 by’ 
some 7/. f he fall in the cost is accounted for hv the' 
fact that the number of students -has greatly increased, 
while the salaries of 1 he professorial stall, as w'e have; 
said repeatedly in these columns, shows but a rela¬ 
tively small increase. However, of this 751. the, 
average fee paid bv the student is 27/,, leaving some 
48I. per head to be, found bv the University. An 
analysis of the total income available for iqzo-ai 
reveals the fact that 360 per cent, was provided by 
students’ fees, 32.7 pp r cent, bv Government grants, ; 
to 4 per cent, bv grants from local education authori¬ 
ties, and 14 8 per cent, bv endowments, subscriptions, , 
etc. The most noteworthy gift was a sum of 4000!. 
from the Glothworkers’ Company of London, which 
brings the total of that company’s list of benefactiptf* 
to the University to no less than 77,250 1 . Some valu. 
able plant and machinery have also been presented by 
various engineering firms. The officials responsible 
for the finance, of the University are to, be congratu- 
teied on the fact that, in spite of building new'.lefture- 
rooms s.ndMnbomtorle* and making other costly jexi 
fpnstQps, the University will emer ‘upon the,-year 
without a deficit 
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C«ie$<kr of Scientific Pioneers, ‘ 

v1 ft l* 83 .-. j 8 * e P 1 ' A*t#S» Fi rdfand 

, valuable contributor to physiological 
optics and molecular physics, Plateau was trained 
under Quetelet, and from 1835 to 1871 held the chair 
of physics %t Ghent. From 1843 he was totally blind. 
September 18 , 1736 . Gabriel Daniel Fahrenheit died. 
German by birth, Fahrenheit became an instrument- 
maker,at Amsterdam. His improvements in thermo¬ 
meters consisted in the use of mercury, the introduc¬ 
tion of the Fahrenheit scale, and the substitution of 
elongated bulbs for round ones. 

, September 18, 1868. Thomas Graham died. —Distin¬ 
guished mainly foi his investigations in physical 
chemistry, Graham from 1837 to 1855 held the "chair 
of chemistry in University College, London, and was 
the first president oi the Chemical Society. He dis¬ 
covered the law of the ditlusion of gases, and to him 
wg owe the terms "crystalloid,” "colloid,” "dialysis," 
And almolysis. ” 

September 17 , 1783 . Leonhard Euler died.— Though 

born in Basle and trained in mathematics by Jean 
Bernoulli, Euler passed tnost of his life at St. Peters¬ 
burg and Berlin. One of the greatest mathematicians 
and physicists of the eighteenth century, his works 
have been described as' a perfect storehouse of inves¬ 
tigations on even branch of algebraical and 
mechunicnl science. 

September 17, 1836. Antoine Laurent de Jussieu 
died.—Carefully trained in medicine and botanv by 
his uncle Bernard, tie Jussieu in 1789 published his 
"(genera Plantarum,” a volume which formed the 
basis of modern botanical classification. The MusFe 
d’Histoire Naturelle was reorganised by him in 1793. 

September 17, 1877. William Henry Fox Talbot 
died. —A graduate of Trinity College, Cambridge, ; 
Talbot from 1S2J contributed scientific pppers to the 1 
Royal ^Society, but is most famous for his pioneering ] 
work in photography. He was the first to produce 
positives from negatives, and invented the “Calo- 
type ” process. XI is apparatus lias recently been 
given to the Royal Photographic Society, and it js 
proposed to set up a memorial to him at Haycock 
Abbey, Wiltshire. 

September 18, 1896. Armand Hippolyte Louis Fizeau 
died. - An early worker on photography, Fizeau also 
made many investigations on light and heat, and in 
1849 determined the velocity of light by measuring the 
time it took to travel between Suresnes and Mont¬ 
martre, a distance of 28,334 ft. He was awarded the 
Rurhford medal in 1866, and from 1878 was a member 
of the Bureau des Longitudes. 

September 19, 1710. Ole Rtimer died.- The dis¬ 
coverer of the finite velocity of light, Romer was born 
to Jutland, became a pupil of Erasmus Bartholin, 
worked with Picard, and spent Che years 1672 to 1681 
in Paris. He made known his great discoveries to 
the Paris Academy of Sciences in 1675. Returning to 
Copenhagen as a professor of mathematics and 
. astronomy, he there set up the first modern transit 
^instrument. Practically all his manuscripts and in¬ 
struments were destroyed by fire in 1728. 

September 19, 1781. Pieter van Musschenbroek 
died. —A well-known Dutch experimental philosopher, 
Musschenbroek held chairs at Duisburg, Utrecht, and 
Leyden. and added greatly to the knowledge of the 
physical, properties of bodies. 

Septtmber SI, 1578. CUrolamo Cardano died.-One 
of the most interesting figures connected with the 
revival Of science in Europe, Cardano was a physician, 
astrOipgeF, :and mathematician, and held positions at 
Pfiviar, Milan, 'and Bologna, His chief mathematical 
w;6rfc Magas;” published at ‘Nuremberg - 

lit (UV ' V • L-v;"'- '- • BvCs S.v;-« 
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Societies knd Academics. . 

• &US. , -; 

Academy of Sciences, August 39.—M. LdotJ Guignard 
in the chair. -M. de Sdgater; The primitive dptoternary 
group of collineations of order 25920 and the Hessian 
group.—J. Chazy : Curves defined by differential 
equations of the second order.—S. Carra*: Triple 
orthogonal systems.— G. Bertrand : Newton’s Ibw and 
Einstein’s formula for (he perihelion of- the planet 3.-- 
L. (lentil: The phenomenon of mounds (rideaux) 
and solifiuction. These mounds are frequent in the’ 
region between tile Somme and the Brcsle, and have 
been attributed by the author to superficial slipping of 
siliceous clay softened by rain. Thy, franc of R. 
Almngia and the soliftuction of J. G) Anderson are 
considered as particular cases of a phenomenon which 
in France leads to the formation of rtdeaHX. —E. 
ZacpRcl: Mobile starch and geotropism. it was proved 
experimentally that in an apparatus containing the 
substances present in the plant-cell (water, amylase, 
sugars, and starch’) the concentration of the. sugar 
became unequal, with a maximum in thb immediate 
neighbourhood of the starch grains. In the plant-cell, 
with the starch grains resting on the semi-permeable 
protoplasmic membrane, this change of concentration 
tn sugar causes modifications in the osmotic relations 
between the different cells which explain the move, 
ments of the tissues.- J. Pettier : Observations on the 
chromatic masses of the cytoplasm of the pospfiere in 
Mnii ini midulatum and Af, pun rtatum. -W. Kos- 
kow»kl and E. Molgre : The peripheral origin of the 
hyperthermia produced by methylene-blue.—W. 
Kopaczewnki : Surface tension and tin: suppression of 
shock by sodium hyposulphite. Details of experiments 
proving that sodium hyposulphite reduces the Increase 
of surface tension caused iiv the addition of distilled 
water to serum.—G, Bourgiilgnon : Modification of 
tlie chronnxy of the motor nerves and muscles bv 
refipx repercussion, 

Sydney. 

I.inncan Society oi Sew South Wales, July 27.—Mr. 
G. A, Waterhouse, president, in the chair.- -Dr, R. J. 
Tlllyard : Mesozoic insects of Queensland. No. 8. 
Hemiptera Homoptera (continued). The genus Meso- 
gereon, with a discussion of its relationship with the 
Jurassic I'afieontinidtv. Additional material compris¬ 
ing three forewings and fragments of two hindwings 
has been found, in addition to the single species of 
Mcsogereon already known, four species are described 
as new. it is concluded that Handlirsch was wrong 
in considering the Paheominidu' to belong to the 
Lepidoplera, and tiiat the general build of the Insects,*' 
the venational scheme, the armature of the wing, and 
the structures of the margin show that, the Phlpson- 
tinida: are closely related to the genu# Mesogereon, 
and that both have a less close connection With the 
recent Cicadidse.- G. D. Oiborne and W. R. Browne : 
Note on a glacially striated pavement in the Kut- 
lung series of the Maitland, District. The striated 
pavement described provides evidence of the presence 
of land-ice which previously had been indicated solely 
bv the presence of glacial conglomerates and varves. 
The direction of the strite is N. 13 0 W.-S. 13° E., the 
ice having moved in a northerly direction. The floor 
over which (he ice moved is composed of a biotite- 
dacite, and is overlain by well-laminated verve-rock.- 
T. Steel: The occurrence of calcium oaalate in the 
Gidgee wattle, Acacia Cambagei. The bark of this 
tree rontains, 188, per cent, (dry) of calcium oxalate, 
the highest amofint recorded for any plant, The 
lieftber contained an average of 177 per cent. The 
Mr&s of a dumber of other species Of Acacia were 
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1*miul to contain from 136 rft'Snpi percent, of oxalate, 
thus resembling the EuealyjJtg, —G. P. BUI; Copto- 
U-rmct Kaffrayi, Wasman (fain. Termit'idas). This 
Ti.-rmit was described in njoo from specimens of the 
soldier caste. Prom the examination of a nest series 
of imagines, soldiers, and workers and two series of 
soldiers and workers the validity of Wasman‘x species 
is now definitely established. 
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Dr. R. Kidston and Dr. VV. H. Lang. Pp. 831-54+5 
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—ases of Fluctuations in the Birth rate. 

I T is not surprising-, in view of (he fundamental 
importance of population, that the declining 
birth-rate, which began in linglam! in 1.H7O (in 
France much c.ulier), and has now become 
general in most civilised countries Inning accu¬ 
rate records, has been the subject of numerous 
studies. At first crude birth-rates stated per tooo 
of the total population were regarded as sufficing 
for these studies. They did so when all that was 
. desired was to show the effect of births on the 
ihcrcase in population. These birth-rates, how¬ 
ever, failed to indicate the true fertility of the popu¬ 
lation. Child-bearing in women practically occurs 
only between the ages fifteen and forty-live: it 
varies greatly in married couples, according 
to the proportion of married women living at 
different ages within these thirty years of life, 
and according to the duration of matriage. 

. The age of the father has been found, in aclu.il 
experience, to have an almost negligible inlhience. 
There have been two major studies in whi< h the 
„ -subject has been investigated and toriection made 
-.for these arithmetical causes of variation, one by 
lNgwsholme and Stevenson, which appeared in the 
Journal of the Statistical Society in 1906, and 
'ariother by Mr. Ifdny Yule, published at the same 
tintc’in the same journal. The results of these 
i investigations are summarised in an interesting 
paper'now before us. 1 

-''.fpotejjjjiow that tfyp, decline in .the births 
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rate is <tae.chffefly ,t*> It fell in thife prti$wctivity ol 
married couples, and that this fall hak ^een pro¬ 
ceeding at an aecelefcuing rate. They ahuw also 
that there are great differences in the' birth-rate 
in various social strata, and it is likely tljUif the 
decline in fertility 1ms been greatest in the pro¬ 
fessional and upper classes. It has, however, 
been great in many artisan circles, and especially 
in the textile districts. 

W hat is the interpretation of these facts? Mr. 
Vide disagrees with Dr. Stevenson*, of the General 
Register Office, in his view that the decline in fer¬ 
tility of married women is ‘‘ due to the increasing 
practice of contraceptive measures.” That such 
measures arc hugely practised, that they are 
becoming increasingly practised, (hat they are 
advocated by a huge number of people who 
believe over-population to be the chief cause of 
poverty, that clinics for teaching married women 
contraceptive measuies have been formed, and 
that .1 large mass of cheap literature on the sub¬ 
ject is circulated, are all lads beyond dispute 
The. facts that the decline in the birth-rate has 
been greatest among the educated > lasses and feast 
among agriculturists and miners, who would be 
less likely to be ‘' made wise ” on the subject, 
and that the beginning of the fall in the birth¬ 
rate corresponded in time with the Rradlattgh- 
Besant prosecution for publishing “ The Fruits 
of Philosophy,” undoubtedly support this dew. 
But in Mr. Yule’s opinion it is too simple an 
explanation; and he justly urges that even if 
these measures Constitute the chief means for 
reducing lertility, they do not explain the almost 
universal desire for such 1 eduction. 

Is there any evidence of variations in fertility 
in eireumstanees in which contraceptive measures 
may be assumed not to have been in use? In 
some small group-inquiries this appears to have 
occurred, though the evidence is not conclusive. 
Mr. Yule’s main point rests on the discovery of 
instances in which an increased birth-rate has 
occurred in circumstances in which the artificial 
prevention of conception in the period of lower 
birth-rate ran be excluded. He produces a soli¬ 
tary instance, that of Connaught, the true fer¬ 
tility in which was 35 to 30 per cent, greater in 
tot 1 than in 1881, and (> per cent, greater 
in 1871 than in 1881. This being an almost 
purely Roman Catholic area, the use of contra¬ 
ceptives may probably, be excluded. One may, 
however, doybt the accuracy of,' the birth 
Statistics of this area. ,As pointed offt in another, 
pjart of Mr. Yule’s paper, compulsory registra- 
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ion of births was not enforced in England until f fertility "a* only ' ^itjce- for»js of response %> 
,k 7 S. and '* »* probable that for many years later demand' for Dohulatlon. - £ 


1S75, and !t is probable that for many years later 
10th birth and death registration were imperfect 
ind irregular in Ireland, especially in its remote 
(arts. 

It would be more xatist'ac tort, as supporting 


demand! for population. 

There we must lea-A this momentous problem. ' 
It deserves even more study than if has hitherto 
received. That economic circumstances, raising 
the age for gainful employment and the like, •“ 
intural changes in fertility, if other trustworthy j have bad marked influence in lowering the. birth-. , 

rate is certain. That the desire for a higher;,', 
standard of comfort and for a more satisfactory 
upbringing of a smaller family, not necessarily 
selfish, has been a potent factor is equally with¬ 
out doubt. Whether at the end of another 
gcnciation the differential birth-rate will, as 
many fear, lower the standard of health and 
intelligence is doubtful. The present writer 
regards this fear as exaggerated. Talent 
emerges in all social stiata; but where large 
families imply imperfectly nourished children an<T 
a dtfu ieiicy of parental care, they must neces¬ 
sarily lower the aveiagt* standard of health. Is 
this occurring for a larger proportion of the total, 
population than in piceimis generations? Prob¬ 
able not. 


nstauces could he quoted True, Ur Brownlee’s 
igures for Geneva are quoted showing a decline of 
nore than 40 per 1 cut. in the birth-rate between the 
icginniilg of the eighteenth century and iht* early 
lineteenth century; hut these figures, like some 
ither international rates for prolonged periods, 
ran scarcely he said to favour the new that Huc- 
tiations in the hirth-iatc (corrected lor number 
>f marriages and age at marriage) occur nalur- 
illy. If they do occur naturally we must assume 
hat they are physiological in character, being 
hythmic variations in “germinal vitality ” 
Brownlee), winch have been compared to the 
ait bursts of in feel iv it y, sav, in the inline n/a organ- 
sin, the cause of which is unknown to us, though 
ve express our igmuanee by using Sydenham's 
anguuge of "epidemic inthieiiei s ’’ Mr. Yule 
.ees no reason “ why man should lie exempt from 
inalogous phenomena,’’ 1m* it is thllii nit tit con¬ 
ceive tiny ana log v between \ .mat ions in activity 
>i unicellular organisms and vaiialions in 
exu.tl activity ol a complex mammalian. Nor are 
vu impressed by the suggeslion ot comparability 
>f shell phenoiiun.i as plagues ot lield-mice or 
ilaglies of locusts. these are more naturally 
xplrtined oil the snpposifion tli.it an excessive 
loath-rate has oectured among ollui creatures 
illicit would have maint.lined tin- balance of 
Mature; and it does not appear inappropriate to 
cfer to the old piu/lr as to the relationship 
ictween old in.nets, helil-mic'e, hec s, and tin' 
lover crop. 

1 his last suggestion brings u\ to the most 
aluable scctjon of Mr. Vule’s paper Whether 
ontraeeptivc mcasines or other causes, not being 
rithmetical as explained above, have caused the 
educed birth-rate, how is the birth-rate related 
o economic conditions? Mr. Yule is convinced 
hat the course of prices is rloselv related to the 
rend of the marriage-iale and of fertility, though 
e states that he is at .1 loss to suggest the precise 
lature of the nexus, fie regards the nexus as 
cononuc, probably acting via psychology rather 
ban directly through physiology; and he does 
ot believe that the nexus is wholly volitional, ,j 
ctmg through contraceptive measures or other) 

1 ise. He. regards migration, marriage-rate, and* 
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Indian Land Mollusca. 

The Ttiuna of ISnhsh India, nuludmg Ceylon and 
lUirniti: MoIIhsl a. - 111. Land Upi n ulates, 
(Cydophoridae, 7 rinualellidac, Assimincidnc, 
Jleliauulae.) By <■. K. Gude. l’p. xiv-t 386., 
(London: lay lor and brands; Calcutta; 

Thaekei, Spink, and Co.; Botnbav : I hacker 
and Co., Ltd., 192 1 .) 35 s. 

A MONG Ihc Indian land mollusc a the family 
Cycloplionda.' especially atlracls attention, 
by the beauty of form and vaiietv in the. shells.- 
The range is extensive, and their study began so, 
far hack as 1S49, when VV. H. Benson, of the 
Bengal Civil Service, and Capt. T. llutton were 
writing on the animal of Diplommatina. After 
seventy years the above families are still very im¬ 
perfectly understood, so little is known of the: 
animal which constructs the shell. I think I apftv 
correct in saving the time had not arrived for 
publishing a volume on these molluscs, for suffi¬ 
cient material had not been examined; in truth,’, 
much has yet to be collected. It would he inter--'!’ 
esting to know for this reason why Mr. Clyde 
was selected to do it, and the work then left io 
all intents and purposes completely in his hands; >, 
why malacologists with knowledge of the subject 
were not consulted; and why, ..the .< 

writer, with more- than forty .taifljawer * 

,,tron" wrth •' 

ffieltf A#t>d ; 



.ignoj^mce that such a' york was under com-* 
pila£ioh.,f If leads me to tbrnk of past workers id 
fSis' field o# natural history, The foremost among 
them • was the late Dr. William Blanford, the 
editor and founder of “The Fauna of British 
India.” No one wofild have known better how 
mMoh preliminary work there was to do. or what 
material to obtain; and had he lived he would have 
prepared the way for it, as he did for vol. t of the 
Mollusca Series (the 1 estaeelhdie and Zonitida.'). 
It recalls the type of paper lie wrote on the 
animals of Kaphaulus, Spiraculum, and other 
tube bearing Cyelostomacea so long ago as 1803 
in “Ihe Annals and Magazine of Natural His¬ 
tory. ‘ 1 here is even now food for thought in 

this paper, while it is an indication of how the 
.history of the land opercnlales should be. ap¬ 
proached, whit h is to be looked for in vain in the 
publication under notice. 

The shells ol living spec ies should no longer be 
treated as if they were lossiK, the animal unob¬ 
servable, unobtainable ; tins 1 notice under the 
genera Japonia, ( yelopliorus, Alyeu-us, and 
Diplonimatina, pp. 0, 57, 301, jo|, and 349. This 
neglect of the animal in classification should not 
thus continue. It is not up to the standard ol the 
present day, and some advance was to be looked I 
for, based on more recent original investigation. ! 

Space does not admit ol quoting many and I 


. Ct*ris hot the' "first species"; it sJlnufc? be "only 
Species. ” ■ •;> '■■ • \ ■ 

Such a record does not help zoology; ithgs gone 
forth to the world, striking directly at the accuracy 
of geographical distribution, and before it can be 
dispioved it will be used, trusted, and.quoted 
by workers, boll) at home and abroad, for years 
to comic The record in “The Mollusca of India 
from the first has been geographical. I have 
been at pains to show how the distribution of 
species living in the great valleys* of the Hima¬ 
layan range changes as wo proceed from west to 
east. This was to be expected, for these great 
\ alleys arc geologically ancient, isolated one 
from the other, and separated by great physical 
features, especially in the Hasten) Himalaya by 
snow-clad meridional ridges. In age these valleys 
are sulfciontly old to be centres of “species de¬ 
velopment.” We are able to state that there is 
scarci ly a species living in the Tecsta Valley of 
Sikkim common to the Tsangpo Valley and Abor 
Hills I'he inollnsean fauna of the Da (la Hills 
is rental kable in Compatison with both the above 
arras Here physical geography comes in to the 
support of distribution, and shows how accurate 
the record of the latter should be made. The 
lormer tells us that while the Tecsta Valley and 
its neighbours on the west in Nipal, and on the 
cast m Bhutan, have drained lor ages»into the 


various errors, but looking at the contents I 
begin with ‘‘The Systematic Index” and 
naturally turn to the genera 1 am best 
acquainted with. On p. N i i 1 have to 

notice, vi ry fully, an unlortunate, inacruraU 
record of species under the sub-genus Kaptoiu- 
Phalves ol Alyca-us; eight spvties ate put into it, 
whereas it is represented by only one, R. magm 
ficus, described by me m “Land and Fresliu.itef. 
Mollusca of India,’ vol. a, part 12, p. -00, 
plate 15b, figs, j, in, if. I'hcse figures show 
that in shell character it is very diflerent and 
• distinct from typical species of Alvcot-us. As vet 
it'has been found only in the Yatnnc Valley, a 
•large tributary of the Tsangpo, which comes in 
dn the left bank, not far from the base ol the 
itiountains, in the Abor country. 

• Mr. Gude has extended the range of this new 
‘jSUb-genus enormously. One of the eight is a 
, -Species from the Shan-Siam frontier, 500 miles 
distaflt, where the sub-genus cannot certainly be 
Expected to extend. All these eight Alycrri are 
very;, variable in form, unlike R. magnificus. 

at the figures will show this, A place 
s#*® ha * #bw tp be.,found, in the 

• ! '*$*. • 

; 0n *85 Ra-jrtbRiphalit ttpjjjtifff*. 
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great depression of the Bay ol Bengal,, if was 
comparatively a tevent geological change 
the Brahmaputra took the same course. Indeed, 
all evidence goes to show that the Tsangpo origin¬ 
ally drained into Burma, it cetlainly did so all 
through the Siwalik period, to go no further back 
m time. It was the elevation of the Assam range, 
extending from Eastern Assam to the Garo Hills, 
w’Iih b produced this wonderful change in geo¬ 
graphy over a vast area. In Eastern Assam the 
Tertiary sandstones, all derived from the waste of 
the Himalayas, are elevated to 10,000 ft. and 
above. I Ins has had everything- to say to tbC dis¬ 
tribution ol liie, particularly the inolhjscan, both 
land and freshwater, in this part ol India and the 
eastern frontier, and affected the spread of genera 
and species.- It explains why the moUuscun fauna 
of the Tsangpo Valley is so restricted, and why it 
cannot be found anywhere, as the distribution at¬ 
tributed to Raptomphalus might lead some zoolo- 
g'isls to suppose. 

On geological evidence we can presume to say 
that the Barowli, the Dikrang, and the Ranga of 
the Eastern Himalaya once flowed directly to the 
l Kyandwen t ,and the Subansiri and thq Tsangpo to 
fstSipl'^ikaiiiptii.Hong and head wateMLof tte lrra- 
-zWady.'i Lt explains the finding of edrtaip species 
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uf Unio and Spharium, both in Muni pur and in modest aod somewhat commonplace part, in the 
Assam, add of the distribution of many other development of jrtruttural theory,, suddenly t$oi- 
geoera and species, including Austenia. soming into prominence in 1868, when it, was 


fhe volume adds very little to our previous 
knowledge of the land opereuhite.s of India. An 
opportunity has been lost of bringing that know¬ 
ledge up to date. 1 he money spent on it might 
have had a better result, lhere is an absence of 
editorial .Supervision Mr. tiny A. K. Marshall 
is not mentioned in the prefai e; all seemingly 
devolved on Mr. (i. K. (,ude. It is purely 0011- 
cliojogieal and was brought out in a hurry. It 
should not, in fait, haw. been commenced until it 
was first ascertained who were to he engaged 
upon it and what colic, lions were available. This 
is most important to those who, at great expense 
of time and toil, collect material and desire to see 
it in the hands of the last malai ologists and so 
far have a voice 111 the publication. 

Next we haw- to consider the best place of 
publication, whether in this country or in India. 

I lean to the lattci, (or in India tin- animats ol 
man y genera could lie collected 111 a few weeks as 
required and worked out l>v the staff of the Indian 
Museum, who are quite < apahle of doing so. I 
also consider it essential to aw uraev in a record 
of this kind that the i>pe slu-ll ot all species 
shouki he compared so tar as possible to verify the 
"original descriptions" 111 the pages and pages 
of ‘’copy’’ which lilt ilie \olurne. This applies 
nls^to (he figures given of species in the Natural 
History Museum and oilier collections. I hey arc 
not typical; some have no history, and are not in 
all cases Correctly identified. 

TJie history ol the Indian nporeiil.itc land shells 
has yet to he compiled and a more scientific classi¬ 
fication built up I-or this reason 1 am disap¬ 
pointed with this volume ol "The fauna of British 
India, and imagine that among other zoologists 
there will he a similar leeling. 

In the volume tlieie is a mass ol useful com¬ 
pilation, particularly in the synonymy, as well as 
in the bringing together of the many species in 
the four families treated of. This work, looked 
at from the purely conchologieal side, .cannot tail 
to be useful to roller tors 

H. II, CiomwN- Austen. 1 


Chemistry of Anthracene. 

Anthracene anj Ant/inu/uinonc. By H. de B. 
Barnett. Pp. xi + 430. (London : Bailliere, 
Tindall, and (.'ox, 1921.) i~s. (id. 


found that alizarin, the twin monarch with in¬ 
digo of natural colouring matters, is a tlihydrojty- 
anthraquinone. The persistent and active .in¬ 
vestigation ol anthracene derivatives consequent 
on this revelation had scarcely slackened in 190W 
when Bohn discovered the remarkable condensa-. 
tion undergone by jS-aminoanthraquinone, leading 
to indanthrgne and fiavanlhrenc, vat-dyes superio# 
in fastness to indigo itself. During the subse¬ 
quent period notable additions to the. series have' 
been made in the direction ot complex benst- 
iinthrones--for example, viol.inthrenc, a non- 
nitrogenous vat-dve represented as an oxygenated 
agglomeration of nine benzenoul inn lei. Thus 
anthracene, now approaching its centenary, stiff 
provides abundant material for .scientific investiga¬ 
tion and practical application. 

It is, therefore, most appropriate that so much 
information, extending over so many years,, 
should be assembhd m a form convenient for 
reference, and the volume vvliuh Mr. Barnett has 
produced will he found extremely valuable by all 
chemists who desire to he advised of the latest 
discoveries in this important field. Beginning 
with a comprehensive survey of the early work 
and tile substituted derivatives ol anthracene 
itself, the author passes to anthraquinone, 
unthrone, and anthranol. Tiealmeiu of the 
numerous hydroxyanthraquimmes has been liniited 
to tin: ground which is not wncrcd by A. G. 
Perkin and Kvercst in their recent book on "The 
Natural Organic Colouring Matters," arid thus 
it has been possible to devote almost half the- 
text to ammoanthr.iqiiinones and the highly im¬ 
portant modern discoveries to which reference has 
been made. It is this feature which will be must 
appreciated hv chemists because, owing to the 
recent developments of anthracene chemistry- 
having taken place principally in the German 
dyc-fai lories, the relevant inlurmation is largely- 
scattered through the patent literature, and is 
consequently not easy ot access. - 

Some idea ol the laithlul industry which tqe 
author has. brought to his task may be gained 
from the statement that the index to German- 
patents so liberally quoted throughout the volume y 
alone occupies eighteen pages, and refers to rtiOTC 
than one thousand items, which are assembled itj v 
sequence, with the respective date and Damp hf-'i 
patentee. Constant attention is directed tovt&dag,,.' 

.(..Imiriive* iiiUimIi hvIxa , at- .AV 1 ' a. 


I ''HE .history of anthracene is long and vivid. colouring matters which, arise from vaults 
Discovered, amongst the products of .Coal- - ’ ctaSSfSs of anffh^eqe ; 

tar distillation in 1832-, the hydfqparlsdn -pllyed a,’ - ' 
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'• «% attractive to chemists concerned with the 
application and manufacture of dyes. 

Praifie is due also for the general index, and, 
excepting a fpw lapses into laboratory slang and 
the of course ” habit, the literary form is com¬ 
mendable. In the second edition, however, it is 
t0 } be hoped that the author will establish uni¬ 
formity of construction in the compound words; 

• to find octa-chlor anthracene ” in one line, and 
tetraehloranthraquinono ” in the next, is ex¬ 
asperating to a methodical reader, and a bad 
example to students. This fault is persisted m 
throughout, and is the only blemish in an other¬ 
wise admirable treatise. M. O. Kok.suh. 

The Future of Geometrical Optics. 

(l) Gcvmctneal Investigation oI the Formation 
Images in Optual Instruments, embodying the 
Results of .S, icnti/ic Re •.can lies londucletl m 
German Optual ll'orh shops. b.ditcd In M. 
von Kohr. (Korming vol. i of “ fhc l b, on 
of Optical Instruments.”) 1 ranslatc d bv R. 
Kanthack. 1’p- xxiii l-ou. I*i intr-d and put) 
fished for the Department of Scientific and In 
dustrial Research bv II..M. Stationeiv Otl'ue, 
(1'rom any bookseller or tl U out;h 
H.M.S.O. at linpen.il House, Kmgswav, 
W-l and _’H Ahmgdon Slrrc t, N.W.i* 
Peter Street, Manchester, i St. Andrew's 
Crescent, Cairldt; forth Stre.l, Kdinbuigh ; 
or from h. I’mwmln, | t ( | , ,n, < ir.ifton Stieet, 
Dublin ) _>/ c;%. net. 

(a) Ihe IlinitUiilaten Instrument. Xach Ouelleii 
un 'l luigang 'eon 1910 llearheitet. By 

Prut. Mono soil Rohr. /.unite, Vc-i nn lira . 
und \ crbcsscrtc Aiillagc. ( Vaturu isseiiM iul t- 
liche Mono^r.iphien und f.ehrbiic her. /.ueilei 
B.md.) I’j>. xvii I top (Berlin : |nhus 

Springer, mao ) 40 marks. 

A 1 a meeting of the Optical Such tv 
held 111 Cambridge on. Mav j 1 last, tin 
future of geometrical opt us formed the subin t 
of an inter< sting- discussion, in v\ hu h the points ,,f 
view ot mathematicians and praOnal designers 
respectively were expressed, I lie subji i't has re¬ 
gained actiialilv in recent years 111 view of the 
-Undoubted superiority in optical design possessed 
by the German manuiaeturets in 11)14, a superi¬ 
ority which proved a serious handicap to us in 
the manufacture ol optical instruments mu h as 
range-finders, etc., required for military and naval 
purposes. The importance of this branch of 
know-ledge was then realised; unfortunately, 
before the war the subject had been gradually 
dropping out of university curricula, ihe ilWik 
- NO. 2/08, VOL. I08] 


ous algebra Involved and the stereotyped methods 
of treatment combining to render it distasteful to 
mathematical teachers and students. Relegated 
to a corner ot the mathematical syllabus, geo¬ 
metrical optics was too often reduced to a few 
formula? crammed in a hurrv, and it lacked the 
vitalising- influence ot really interesting' and prac¬ 
tical illustrations. 1 ho mamtlai luring optical de¬ 
signer, on the other hand, tired of waiting fo’r 
mathematical developments adequate to his needs, 
became increasingly empirical in his methods, and 
even flow depends almost, exolusuel) upon tri¬ 
gonometrical tracing of a few ravs, which is, in 
tact, nothing else but trial and error. Probably 
this almost complete divorce between theory and 
piactice accounts largely for the unprogressive 
character ot pre-war British optic al design as 
compared with the German. 

(1) It is a natural inference that in some way the 
British tvpe of test-book on this branch of science 
fails to stimulate* the reade r, and, hearing in mind 
the pioneer work ot Abbe, Seulel, Steinhcil, 
Koenig, and \on Kohr in German), it is obvi- 
ouslv desiiahle that the* woi k of these masters of 
j the subject should hr made teadilv accessible to 
Ivnglish-spoaking students. Ihe Department of 
Scientific and Industrial Keseaich is therefore to 
la* congratulated upon bringing out a translation 
ol the < lassieal treatise on “ Ihe Theory of Optical 
Instruments,” edited by Moritz von Kohr. The 
translation has been earned out by Mr. K. 
Kantliaek, and the work has e\ icfentlv been done 
w it h great conscientiousness and accuracy. Ihe 
translator acknowledges the valuable help of 
Messrs. [. \\ . T rcnch and I' B. Knobel and of 
Prof. J \\ . Nicholson. In various respects the 
translation is an improvement on the original, 
the numbering ot the* paragraphs and equations 
gre.it 1) facilitating reference. Additions and 
modifications have also been made to the biblio- 
giaphv, and the figure's have been unproved and 
vaiious errors corrected. Ihe book is well got 
up, and altogether a very creditable production, 
which meets.an iindoubted need. 

\\ hen all this has been said, however, it mav 
be doubted whether, after all, von Rohr’s treatise 
is really likely to stimulate Ihe student, at any 
rate* in this eountr). Tor one tiling, it is not the 
work of a single mind. ( hap. i, on the funda¬ 
mental principles, is bv If. Siedentopf; chap. 3, 
on Abbe’s theory of optic al images, by JL 
\\ andersleb; chap, j, which treats of optical 
images from a different point of view, by P. 
Culmann ; chap. 8, on prisms, by T\ Loewe ; Dr. 
Koenig has written chaps. 6 (on chromatic aberra¬ 
tions) and 7 (on the computation of optical 
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systems in accordance with the theory of-aberra¬ 
tions), the'latter probably the most important of 
the whole book, front the point of view of the 
designer; von Rohr himself, although responsible 
for -the editing of the entire- collec tion, has actually 
written only chaps. 9 (on the theory ol stops) and 
to (on the photometr\ ut optical instruments); 
while he and Koenig are jointly responsible for 
chaps. 2 (on the computation of rays through an 
optical system) and 5 (on the theory ol spherical 
aberration). 

In the cireumstam es it is ine\ ituble that'there 
should be a certain lack ol cohesion, which gives 
one the impression of .1 nutiiher ol separate treat¬ 
ises bound togc tin r i.ithet than ol an ordered and 
progressive exposition. 

To remedy this an attempt has been made to 
set up a rigorously mulorm nomenelature through¬ 
out. A list of symbols is gnen at the end, but 
this list occupies si\ large pages ol print, and the 
very sight of it seems likely to paralyse the reader. 
If symbols arc to he standardised, then they 
should be as lew and as lunilamental as possible, 
so that they can hi readily Icaint and 1 it allied in 
the memory. 1 ins has |hc arldilional advantage 
ol releasing a mass ot symbols tor use m special 
problems, where they nun In usclully employed m 
simplifying the algelua 

Even with all these pree.ml lolls the notation is 
not always cleat , thus 111 lormul 1 (7), at the foot 
of p. 350, apparently re-lets (although this is 
not Stilted) to the mtenipt on die- avis made In 
a principal image my ol a pnrticnl.tt colour, hut 
on the very next page y* Is used to denote the 
intercept on the axis marie In the image plane, 
and these two ate not the same* 

The .suffix notation Is based on irtiaitmg sur¬ 
faces, quantities alter reliaetum liring aeeentid 
In many K'spevts a notation wlnclj assigns odd 
suffixes to refracting sui laces (or to given com¬ 
binations ol them) and urn sutlixcs to media is 
more convenient; u saves the use ol accents, 
which are always loiilusing, nuking them avail¬ 
able for other uses 

1 he mam trouble-, however, is that throughout 
the book ilio learnei is not led up progressively 
from the easy to the dillnult. huml.1ment.1l prin¬ 
ciples and results which must he giaspcd and re¬ 
membered are not snffieu-ntlv extricated troni a 
mass of detail which is hest put on one side for 
reference if and when it is m cried Mac h c hapter 
takes the reader to the limits nl its patticular 
domain, and leaves him there, somewhat bewil¬ 
dered at the multiplicity of results. What is 
really required in a mathematical subject of con¬ 
siderable algebraic complexity such as geometrical 
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optics (or, say, theory of elasticity, or lunar 
theory) is a guiding thread, knotted at intervals 
into fundamental theorems. For such a guiding 
thread one looks in vain in von Rohr’s treatise. 

One notices, too, that characteristic tendency 
of most German works towards needless elabora¬ 
tion. Thus l ig. 15 and almost the whole «pf 
pp. 45 and 40 could be dispensed with by 
simply applying to the triangles BB u O u and,'- 
BB»O u / in lag. 14 the rule that the sides of a 
triangle are proportional to the sines of the oppo¬ 
site angles, ninth leads immediately to formula (6) 
of p. 46. Instead, we arc given two pages of 
algebra, with several new symbols, including an 
auxiliary’ angle. ibis is only one of many 
examples. 

On the other hand, the work is not tree from 
the com else defect ol introducing statements 
made on uncoiiv incmg gtoumls 'Jims on p. 351 
we arc told that V/iM -=o when -c, , because 
V>, \A 
V u' s* ‘ 

But in this cast we have usually B co and 
Yv— ci, so a proof that \'B~o would involve 
a disc ussinii ot awkward indeteimmale loims, ©f 
w hit h nothing is said. 

Sen h lailures, however, ate lew On the whole, 
(lie subject is treated with complete thoroughness, 
and the dismission is exhaustive*, if laborious, 
von Rohr's tlit 11 ry ol optical msttumcrtls is, and 
must remain, a classic and an admirable book of 
ulerenee. But one must regretfully admit that 
the ideal book winch is to lire the enthusiasm of 
tlu- voung Bictish optical designer has still to be 

found 

(.’) bar moic attractive to the reader, and con¬ 
cent d m quite a dillcmit spirit, is another book 
by von Rohr, which appeared last year 111 Berlin, 
to wit, the second edition ol his “Binocular In¬ 
struments.'’ This is an eminently readable and 
inti resting monograph dealing with the de elop- 
im nt ot stereoscopic instruments, a branch of 
optical design 111 which German manufacturers had 
made very gie.it pi ogress before the war. 1’he 
chapter dialing with the early investigations 
before the time ot Wheatstone has been enlarged 
anil rewritten. 

The book opens with .1 chapter on the theory 
ol sti rcosi opn; vision, but the bulk of it is his¬ 
torical and descriptive, and the reader gradually 
builils up his knowledge of the sublet by follow-' 
ing the evolution of successive instruments. We 
would strongly recommend the study of this work 1 
to the British optical manufacturer. Its language 
is ncjn-roathematical, and the geometrical 3r£u-’ 
fnentk are easy* to .follow,' The diagrams are dot 
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elaborate (probably on account of post-war con-*f 
ditions), but they are sufficient. The.whole subject j 
is one of great interest. Stereoscopic instruments 
have now got well beyond the curious toy stage, 
and hate many applications of precision, not the ! 
least of which is to* range-linders, of which the j 
Germans appear to hate made considerable use. | 
1 The value of such a historical monograph, c-pr- 1 
daily with the excellent index ol names and rein- i 
•ences at the end, is verv great. In .intone 
desirous of ai quinng rapidly Knowledge ol a I 
subject for research purposes, it means an in- | 
credible sating of time and labour, li is also an j 
aid to resean h in another way, In unearthing a 
number of results long begotten. Irom whuli 
many a taluable hint 1 an he gieaned. I'm the 
lack of work of this Kind tar too much of the 
time ol men oi scieni e now.nl,its is spent on re¬ 
discovery. 1 .. \. (. I-. 

Kite Balloons. 

7 he Design mid Stability ol Slreamlin, Kile 
Balloons, seilh l.setul Tables, . I eroiiaiitu al and 
Meihauical b'ornutbie. By (.'apt. P. II. Sumner. 
Pp. tin ; ign. (London: Crosby Lockwood and 
Son, ipao ) io.t. lid. net. 

llJLii a tasl literatuie lias giottn .liquid 
aeroplanes since the outbreak ol the uai 
gat e an unprei edented stimulus 10 aeronautical 
theory ami practice, and a lertam amount has 
been written about airships, wry littli indeed has 
seen the light ol publication jn connection will) 
balloons. Popular interest was ultr.utcd to the | 
more spei tacular phases ol lhght, the /< pprlin 
raids dominated the minds of millions ol non- 
combatants in the early part ol the war, and the 
aeroplane raids captured their nunds later on In 
the active service man who was inclined to join 
the Air horce the aeroplane gave promise ol 
excitement and distinction; to the -t r<.-1111 lit in¬ 
vestigators at home the aeroplane and airship 
presented many problems of battling dittwnUv and 
interest. 1 he kite balloon, on the other hand, 
never reached such heights nt populantv. Its 
work was more uheful than spe< tacular, evei 
shrouded in secrecy, it s< areely evir attrai ted the 
attention of am who were not immtdiatelv 
engaged in ils eonstnution or its use. 

A certain amount concerning the kite balloon 
is to be found in .such a book as Banstovv's 
“Applied Aerodynamics," but it seems that Capt. 
Sumner’s is the first separate hook on the subject, 
at least In English. The author takes as model a 
balloon of Capacity 6yo cubic metres,, which can 
flse to a height of 2500 ft, with one observer, 
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and a suitable amount of ballast. -By means of 
proportional rules other sires can be readily calcu- 
hi ted. 

hirst the function* oi the various parts of the. 
kite balloon are explained, and then the aero¬ 
dynamics are dealt with, leading up to the equi¬ 
librium problem. Longitudinal stability comes 
next, but the Mahihtv consideied is statical, not 
dvnanucal, thi" cnMiics great simplification, ol 
course, but something might ba\c been said about 
the justification lot using it- t hapters follow on 
the ellect of the wind, tension in the material of 
the balloon, the \al\c, the cm elope and rigging. 
I here is, .finally a short account oi meteorological 
balloons. 

Much us< (ul inhumation is < ontained in the 
appendix, which is, howt\cr, rathei miscellaneous 
m chai acter. One wonders whether a man 
capable of following the leasuning in such a book 
needs an appendix containing the formula for the 
area ol a circle or the definitions of the trigono¬ 
metrical ratios. S. BkodftsKY. 


Our Bookshelf. 

/ nit’ rnational /be tionary Including the 
Most Important 7'c< Inncal VVmhv of Aircraft 
Cnnstrm lion, knglish, Vrcmh, Italian, Herman. 
1U Mario Mclc Dander. Pp. vii 4- 227. 
(London: t'harks Lrithn and C’o., Ltxl., n.d.) 

Aviaiion tor commercial pm poses has failed to 
develop in the manner that was anticipated, yet 
several regular air services have come into exist¬ 
ence, and if the evolution of civil aeronautics is 
slow, we tan have no reason -to doubt the ulti¬ 
mate emergence of the aeroplane and airship as 
standard means of locomotion. I here is therefore 
complete justification lor the assertion in the pub¬ 
lishers’ note that . there is urgent need for a 
handv dictionary winch will enable a flying man 
to make his needs and desires known in what¬ 
ever country he may land.” '1 he dictionary was 
printed in Italy and Messrs. (inllin have secured 
copies tor issue in this country. It forms an 
eminent!) useful handbook* not only for the pilot, 
but also lor the student and researcher, who often 
have to consult literature in lotcign languages 
and deal with t< rms which arc too recent for the 
standard dictionaries. 

The dictionary gives the important technical 
terms in < onneclmn with aeroplane’s and airships, 
as well as with aeroplane and airship construc¬ 
tion. There is a “one alphabet ” index for all 
four languages, thus saving much time in the 
search for the meaning oi any term. 

In a book of this kind mistakes and misprints 
are to be expected, and it is to be hoped that in 
a future edition experts in the various language* 
will be called in to revise the terms. Thus any 
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English worker in aeronautics would have been 
able to supply the usual terms for “frontal re¬ 
sistance," "end of climb,” “gigantic plane,” etc. 

S. Brodetsky. 

Handbook of Instructions for Collectors, bourth 
edition. Fp. 222. (London: 1 he British 
Museum (Natural HisUnv), 1921.) 5s. 

The present edition of tins valuable little hand¬ 
book contains sevetal material alterations. 
Chapters have bei 11 added on the preparation of 
mammalian skill tons, unit spei nil notes on the 
collection ol spei uncus ol belucea, on the collect¬ 
ing and preset val ion ol worms, and on alcohol 
and alcoholomt ti rs; while the chapters dealing 
with soft-bodied and other invertebrates, birds, 
reptiles, batrai hunlislies, and inserts have been 
considerably mpclilud I he trustees ol the 
British Museum are well advised in issuing the 
handbook at a low price and in portable form (it 
measures 7 in. in. I m.J, for it constitutes 
an authoritative manual ot instructions on the 
collecting and presei v ation ol all objects included 
under the compri licnsne title ol “natural -his¬ 
tory." i he hunter ol lug game is told how to skin 
his “ kills ’’ and to preserve the pell and skeleton 
to the best advantage; indeed, collet tors of every 
kind receive Instructions i nabling them to render 
their captures ol real scientific value when brought 
home for detailed examination. The handbook 
should lie on the work-table of the curator ol 
every museum, and or in the kit-bag ol everyone 
who is prepared during Ins travels to preserve 
objects for the enrichment of our national or other 
public collections. I here are verv tew curators 
wild will not learn something ol value to their 
museum from these pages; and probably none 
who have not at one time or other been 1 (impelled 
regretfully to scrap manual picsented because 
the well-meaning dorioi lias not known how to 
collect mtelligentlv 01 to preserve usefully. 
In future there need be no such mistakes. 

Sun, Sand, and Sounds: Leaves Irani the Xote- 
book of a District ( onnnissioner in Hrihsh 
Somaliland. By Major II. Raync. Pp. 223+12 
plates. (London: 11 . h. and ( 1 . Wilberby, 
1921.) 12 + is/, net. 

The conversational style and higlilv amusing 
nature ot Major Rayne’s lively book bv no means 
obscure the light tli.it it throws on the Somali 
character, particularly that side ot it which could 
be observed only by one occupying an official 
position similar lo that ol the author and largely 
concerned with the administration of justice and 
the settlement of disputes in the patriarchal 
fashion alone understood by the Somalis. No 
less interesting are the narrative portions. The 
description of the trek to Hargeisa is so vivid 
that the reader almost imagines himself one of 
the party. The chapter that recounts the end of 
the Mad Mullah illustrates the universal law of 
history, that when the means of force are dis¬ 
pelled the end of the tyrant is inevitable. An 
error of date has slipped into p. 214: it was at 
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the beginning of April, i9°3> that Col, Plunkett 
and his force were ambushed, leaving as survivors- 
only thirty-eight natives of the K. A.R. ; Goughs 
action was on April 22, about a fortnight later. 
Since those days much more has been,learned 
about Somaliland and its inhabitants, and it may 
be that the use of the word "Somals" as a col¬ 
lective noun for the various tribes, though not to 
be found in Sway no's standard work, is the 
modern convention. 

f ,eulogy of the etalhe Mineral Deposits 

other than Silicates. \ ol. 1, principles of Salt 
l>eposition. Bv Amadeus . Grabau. 

Fp. xv i + 435. (New York and London: 
McGraw -1 fill Book Co., Inc., 1920.) 30s. 
Geologists owe a debt of gratitude to Dr. 
Grabau for the preparation and publication of this 
volume, it is a mine ol inlormation on the occur¬ 
rence and characters ot deposits ot mineral salts, 
exclusive of silicates. 

The theories which have been advanced for 
their formation are fairly stated, and there are 
ample retrrences to the literature of the subject. 
The author includes in his survey not only the 
salts of the halogens, but sulphates, nitrates, and 
phosphates, as well as certain elements, oxides, 
and hydrates associated with them. He acknow¬ 
ledges the sea as the great source of salt deposits, 
but is inclined to give rather undue importance to 
the salt enclosed m marine sediments in com¬ 
parison with that transported by the wind. He 
terms the former “connate ” salts, and the latter, 
not verv happily, “cyclic” salts. Sails due to 
ihernic.il changes in situ are termed "ineta" salts, 
m spite of the lait that chemists have used the 
prefix in more than one other distinct sense. 
Naturallv special attention has been given to 
American deposits, but the other continents are 
not neglected, though vve have been unable to 
line! am reference to the important “ Magadi ” 
si,da lakes in Last Alma. An interesting account 
is given of the “salt domes ” in different parts of 
the world J V\ . h. 

Ihhhographic des 'Series Trigpiwmrtriques : AvCC 
un Appcndne snr le Cahill dec I anations. By 
Maurice Lecat. Fp. vnii-ihK. (Louvain: 
M. Lecat, 1921.) 

A very considerable debt is owing to M. Lecat 
not only lor the labour wlmh has been put into 
the compilation ol this most valuable bibliography, 
but also tot undertaking the publication of it with¬ 
out the help of any subvention, especially at so 
dilhc ult a time. ”1 he. main list is in alphabetical 
order according to authors, and gives full biblio¬ 
graphical details. It appears to be remarkably 
complete and up to date. A second list gives the 
titles of all the periodicals quoted in the first. 
An appendix provides a supplement to a similar 
bibliography on the calculus of variations (pub¬ 
lished 1913-111), and refers mainly to items which 
have appeared in the last five years. Those who 
specialise in the subject of trigonometric series 
will find M. Lecat’s work invaluable. 
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South African Mammals: A Short .Manual for the 
Use of Field Naturalists, Sportsmen, and 
FrwseUers, By A. Hangner. Pp. xx + 248. 
(London: fj. F. and (!. W'itherby; Capetown: 
T. Maskew Miller, 1920.) sot. net. 

There is no lack of works on the subject of 
Nfrican mammals. Sfcme ot them are of a purely 
^porting- character; others appeal more particu- 
arly to the naturalist; Mr. Haagner’s book on 
South African mammals claims to be a short 
nanual for the use of field naturalists, sportsmen, 
and travellers. 

No other country of equal size possesses so 
arge and so varied a mammalian fauna as South 
Africa, and it is quite a feat to describe all the 
ipecies occurring there in so short a compnis, and 
.0 illustrate the text with more than 140 photo¬ 
graphic reproductions. Some of the latter no doubt 
night, with advantage, have been omitted, as 
hey give but a poor idea of the animals alluded 
:o, and this would have left .1 little more room for 
he text. Many of the illustiations, however, are 
jood, particularly those of the zebras. 

The author, as he. snv in his intmdui lion, has 
jurposelv adopted a more or less “note-book" 
;t vie, and this has resulted sometimes in rather 
oose and inadequate descriptions. For example, 
>11 the information he can give us about the small 
jrev mongoose is that it is a small edition of the 
yrev mongoose, and about the same size as the 
dender mongoose. All naturalists must dis- 
ipprove of the actions of what Mr. Haajjfner 
usth styles “ game-butrliers. ’’ It is therefore 
ill the more suiprising that he should rcprodiiee 
is a frontispiece to his book a pliotogtuph ot a 
trap of skulls, referred to as the hunting trophies 
>f the ‘ 1 good old da v s. " 

As we should e\ t a i, the book appeals more 
lircctlv to managers ol zoologaal gaidens 
:nd to dealeis in livestock '1 he author's unsur 
cssful (xperiemes in endeavouring to rear the 
'oung - of Cape hunting-dogs are shared hv manv 
ithers. Only the Dublin (i.irdens have been more 
ortunate m their eilorts, and have r outlived to 
ireed and rear the pups 

Letters to the Editor. 

The Editor does not hold htov-clf responsible for opinions ex¬ 
pressed by his correspondents. Neither can he under till;e to 
return, or to correspond with the writers of, rejected ttictnu- 
sertpts intended for this or any other part of Natche 
Pro notice is token of anonymous communications ] 

Communism and Science. 

Is view of ihc article on “The Pioletarisalion of 
kienee in Russia” in Nature of Sept< inker i, the 
oflowing extracts from a letter I have just received 
rom a well-known Russian professor of ehemistrv 
aay be of interest. 1 have omitted personal refer¬ 
ences and a few other matters. [. \Y. Mkljok. 
Pottery' Laboratory, Stoke-on-Trent, 

September 5. 


“You doubtless know the old adage, ‘ Primo vivere, 
deinde pWlosophari.’ 1 do this last, but the first part, 
" vivere,’ is more'than uncertain for us who have the 
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. Misfortune tv> be a little civilised, as one never knows 
what our wild, wild taskmasters are going to do next. 
The higher schools of Pctrograd arc under the control 
of a Conner apprentice ot the dockyards of Cronstadt, 
who lias learned to talk ghblv and to sign his name 
with an apptopriate tiouiisii. lit* has not the re molest 
notions .is to what is a scat ol high Warning; hut 
that does not tumble him in the least, he just governs 
actoidmg to his lights, and atiualh does his best to 
destn>\ .ill cultuie, all nal st i< net , in our institutes. 
It is jusi the same c\ cr\ n\ hen , and the results are 
glaringly appaient in the ultci lailun of oops in 
the east and south ol Russia, dm not so iiiui h to 
exceptional climatic e.mst s as to the < ountless requisi- 
tions v* ‘surplus’ wheat, ‘ suiplus-’ bullocks and 
Inn son, and other kindred measmes of the reigning 
piolet.niat. The population of some twenty provinces, 
which supplied on< e upon a time almost all Russia 
with hi tad and expound thousands of tons of wheat to 
loreign lands, is now leaving their houses and fleeing 
to tin fast, tlie north, and the west of Russia, where 
then is ilI something to eat; the\ spread desolation 
w id* 1 and u idet also t hob ra and othei disc ases ; tens 
of thousands perish daily. Almost nothing is left in 
the devastated provinces ;• thev must now he colonised 
anew Wt aie fm lunate f< _ >r the mmie in being 
snlVaienth far from these (dates, but the outlook for 
us is am thing hut teassuring. 

“ l |) tt> now w e re< five a * i ation ot scientists,’ which 
timing itfjo was rompatatively good, hut is now 
ifdueecl n» the billowing items, received, for instance, 
in June. 14 11). of luead (made print ipalh out of 
son a bi.ms), ri lb. of soya beans (it is not generally 
known that thev tontain poisonous constituents, and 
main weie the tases of poisoning); it> ll>. of herrings; 

lb. of tallow (the liist fatty substance received since 
■Vbiuaiv); o 11). of wheat (we cat it boiled in the 
f 01 m ol giuel); 4 11). ol matamni made out 1 of so} a 
beans , j )i>, <>l salt; i\ lb. ol sugar; 3 lb. of lean pork 
- bones and hide, no lard, and min hllle meat; \ lb. 
ol tt a (sin rogat); ,* lb. of tobacco, some matches; 

anti 1 Jb. of washing soda (llnie is no soap). During 
1 lie same month 1 icct nc<l onb a hw (lavs ago—ay 
s.daiN lor mv bt tuifs, 1 It . the statelx sum of 2 I,O 0 o 
n>uldt s ; lmt as hieatl costs about (000 roubles and 
bultei (d.ooo roubles per lb., this sum is the equiva¬ 
lent ol ■; lb. ol bread, or some ,’u kopeks ($d.) of 
pie.\Nar tlaN s ^ ou will thus appret iale the muni¬ 
ficence of mv salan ; the mtanesl imxhanic or 
j)luml)er gels from .150,000 to 500,000 roubles and 
more monthly, and it is nothing unusual to pav 1 lb. 
ol hieatl 01 5000 roubles loi one hour of manual 

NNoik, whereas I, as a full-fit dged professor and 
dot tor of (htmisti N, rcteive for one hour of lecture 
4v> 1<mbit’s Consequently, to noiuish the members 
of the family (I have, forlunateh, neither wife nor 
children, but live with my old mother), 1 work in 
kilclu n-gar dens, sell the ft*NV things that are still left, 
etc. The prices for a iicnv suit i.ingc up lo 1,000.000 
roubles; a pair of old high bools, which I could not 
wear and which tost originalh some fifteen years 
ago 14 roubles, fetches monv 700,000 roubles, as boot 4 * 
arc ver\ scarce; for a shirt nou get ’ lb. ot butter. 
During the first six months of 1921 im mother and I 
have eaten different foods to the value of about 
<>,000.000 roubles. 

'* Needless to sav that, in spite of these millions, we 
are now patipers in the stiicl sense of the word. All 
mv savings, made little 1»n little during more than 
twenty-live years of professorship, were placed in 
State loans and annulled in 1917; our small landed 
estate nor far from Petrograd was taken from us in 
iqr8, and is now complete!v devastated, all the woods 
having fi been cut. If would be now *‘**“" 1 “ 
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ruble t</ exist without the * ration of scientists, ’ meagre, 
as it is. I read in Nature in 1920 a notice on the 
voyage of Mr. Wells to Petrugrad and his opinion 
on the position of our men of science (Naiukk, 
vol. 106, p. 352). He (lid not sn much, .is he 

was ‘personally conducted,' .mil do**, not understand 
Russian, lie estimates the nuinhu of mui of science 
at four thousand, Nail he evpusscs some astonish¬ 
ment at tins nilmbei thinks tleie must be k ss, as 
many have died. Well, the a is here an ollicial com¬ 
mission, composed ol Mr. Oldenbutg and otlier 
learned gentlemen, who decide* whether an applicant 
is a man of duuiu ut not. As it olUn a question 
of life and death, ih* du i>n»n is ii'ii.dly in lavuur ot 
the applicant, it ceitam loimatnies aie lulfilled - if 
he has printed som* banud minus, ut evul .simply 
written one, tic Prohssois ate almost always in¬ 
cluded if they leach in Ingle 1 m hoots. 1 here ate now 
very many profit,urai higher institutes’’, lor 

instance, a “i light t Institute ot Anti-lire Lclmiqut 
and a “Higher Institute ot Plastic Aits”, the- first 
turns out limncn loi !n< biigadcs, the smoiicI 
dancers! “Piol<ssois ’ ot these institutes an also 
' scientists “! h\ui among the ptolessor*, *>f old 
high school*, there .111 now some without scientilu 
degrees called ml prole smu> , lot now it is deuced 
that an) bode can be a jnohsso , just as anybody 
who is sixteen vecus *»1 igi canbi a stucb nt If In is 
quite ignoiant In will attend a ' j>n*patalor\ coins*-, 
but, like ieal students, will rocuve his taiion and 
salary (students do n«»t />*rv anything now, but nc«i\c 
salai tes). 

“Thus the question, ‘ What is .1 man uf seance" 
is not so sunpfi* as it s< ems. 1 he tiumhi r »»t nun ot 
science would teaiainlv exceed the lout thousand ol 
Mr. Wells it the .Soviet ot depute workers and input) 
red soldiers did n«*’ liapp* 11 to lix the number of 
rations at two thousand O! couise, all this is very 
detrimental to the infe*r**sts ot real Mientilic wotlors, 
whose numbei, 1 should think, do* s not exceed 

several hundred; the mom so as it is officially an¬ 
nounced that sc lent die woikus ot Lngland, Prance, 
and the l ’.S.A. have* lormed commrtUis 1 o help us 
It would be a good thing it some 1 ept(‘srnlalives ol 
these committees could com* and pmside ovei the 
distribution. Last year tlie Norwegian (*ovc t mnent 
sent Us a lot ol presents, but tin* precise* amount 
sent was carefully kept m the* datk, s ( > that we ha\e 
more than a suspicion that we received only a part ol 
the alms—and then only some coarser things, like 
herrings and cod and that the dainties were taken 
by other parties lor whom they were not intended. 

“You see I write' as a mattei of course* about 
receiving .thus; we have long ago lost all sense ot 
pride • beggars < atmot hr* choosers and we can onlv 
thankfully netept foreign help. As 1 express mvself 
easily in English I ec»uld not icsist the? temptation to 
give to \ou just a \< rv small epiti*me of what is meant 
In ‘ viveie ’ for u**, hut tin u* an* 111am other not \*i\ 
agreeable things which I cannot mention now In 
spite ol them, the h tint * of tw<*nlY-tiv<* years cannot 
b<* given up. and I still interest m\self in the ptouss 
of chemist 1 \. . . 

“I have lead o\ci what 1 haw wnllen on the sub¬ 
ject Of' ‘ pumo UUIT, delude plulosophai 1,' and see 
that theie is enough unintentional humour about it—- 
bur there is pieeious littl** humour in living it 
through.” 

The Disaster to the Airship R38. 

Is the article on “The Disaster to the Airship j 
R;,X “ in Nature of September 1, the author laments j 
that, in consequence of it, airship development is to ( 
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be abandoned by our Government* and airship design 
is referred to as being a matter of experience and guess¬ 
ing. In face of the general tenor of the article, it 
may be of interest to direct attention to six letters 
published in Engineering in November and Decem¬ 
ber, iqoi, which I wrote m a discussion ot the tor- 
jxdo-boui destroyer Cobra. those letters are as 
applicable lo the R38 us tu U'le Cobra. 

borne eminent scientific' men then denied the pos¬ 
sibility of the disable 1 to ihe ( obra being due to 
gyroscopic action ot tlie propeller and engines; and 
11 ic? lii st of my* biters was written merely to insist 
on the existent** of such action, though I declared 
th.it I could not consider it suflicient io account for 
nucIi an accident. I he* couise of the discussion, how¬ 
ever, fid me to declare it to haw been the sole cause 
ol the disaster. 

Ihe important point is that all then existing 
destroyers had engines fitted into them alter the ship 
had been built. 1 pointed out that such engines * 
should be built with the baitings as an intrinsic 
part of the engines and extending the full length and 
breadth of the* ship, and also strong enough to resist 
any force that could be exerted by the* engines. I 
cunxichied Hint a vessel and engines so constructed 
would not onlv he* sulci, but ought also lie* lighter 
than one dependent on liruw plates and girders for 
strength t<> stand the* stress***, created b\ pitching and 
rolling. 

IL giving the airship's engines such hearings as 
above* suggested it may be made safe against any 
swell accident as that which has wteeked the* R38, 

The exld destroy eis offered, jMihups, more scope for 
saving weight than the airship, but by giving such 
bearings to the engines as above suggested at least 
three-fourths of ill** present weight of girders might 
be dispensed with \Y\t Limuiox Jorpvn. 

Roy at Societ*n*s ('lub, September ; 

Ui.iokf dealing with tlu* main contention ot Dr. 
\Y, Leighton Jordan's icmaiks on the* loss ut R38, 
it is desirable* to refer to the opening paragraph and 
to correct the* impression that, "in consequence of it, 
ait ship development is to be abandoned by our 
Government.” 'lire policy ot the Air Ministry was 
determined and announced many months before the 
accident, and therefon* cannot have* been influenced 
bv the failure of R38. The campaign for economy 
in the* public set vie'**, combined with a lack of 
enthusiasm on the* part e»l the* \ii ( ouneil, is much 
more likely to be* the explanation of the decision to 
abandon airships. 

I)r. Jordan appears to attach much importance to 
gyroscopic action in relation to the breaking of R38. 
Sm'li action is called into play when the airship turns, 
and, as is well known, the magnitude of the couple 
is proportional to the rate of turning of the* ship. 
There is little* difficultv in estimating the magnitudes 
of the forces to he* resisted, and, since* an airship turns 
slowly, in seeing that they are* relatively small. It 
is not usual for engineering structures to fail against 
well known loads, and there* is no reason to suppose 
that R38 is an exception. It is rather to those un¬ 
known effects supposed to be covered by n “factor of 
safety ” that attention is drawn by failure. The 
less the scientific and technical preparation for con¬ 
struct ie>n, the greater the call on the allowance for 
ignorance*. Tlu* scientific objection to full-scale tejsts 
to destruction is neat to their effectiveness, but to 
their cost in life and material; they are, in fact, the 
result of false economy. 

The Writer ok the Article. 
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TpROM every point of view the visit of the 
-*• British Association to Edinburgh has been an 
unqualified success. With the exception of the 
last day of the meeting- the weather was highly 
favourable; and even on that dav the rain was 
confined to the early forenoon hours. Every 
morning the reception room, the old Pm li intent 
Hall, was crowded with members whose eagci 
happy looks showed that thev were enjoying the 
meetings to the full. (lie citizens of Edinburgh 
gave themselves up to the spirit of scientific 
gaiety, and the \ isitors heartily responded. Every 
section had its own devoted band of disciples; 
and what specially impressed those who remem¬ 
bered the last Edinburgh meeting m jXq* was the 
proportionately greater number of women mem¬ 
bers. 1 his, of course, added a hrilliatu v to the 
gatherings, particularly when two or mote sec¬ 
tions nut for a common discussion. 

These common discussions formed indeed one 
of the distinctive features ol the Edinburgh meet 
iltg : physi< ists and chemists together inquiting 
int<> the .structure of molecules; phvsieisls, gen- 
log-i.sts, and biologists comparing views on the age 
ot tiro earth; < hemists and physiologists solving 
the mysteries of biochemistry ; botanists and gen 
logists discussing in lively fashion the oldest find 
Hor.i ; geographers and anthropologists si living 
to discover the origin of the Scottish people: goo 
logists and engineers Irving to come to an ,,g 
nient on the Mi<l-S< oil.mfl i anal ; and so on m 
other eases. flu popularitv of these combined 
discussions was dcmonslratid In the crowded 
attendances whuh shamed to the very utmost 
the accommodation piovided lrv the largest ,-lass- 
■oonis ol the universit. 

Fortunately for the pr\ sidential address and the 
carious mining lectures and addresses splendid 
tceom modal ion was attouled In the I'sher 1 Lai!, 
vhioh was completed just before the oiitbtculc of 
tlir war. Owing to his regrettable illness S,,- 
Fdw aid Miorpe was unable to deliver his .aidless 
m person, and n was not until the last dav |,ul 
one id the meeting that the members ol ihc 
Association were able to remise in tho piesen. < 

L* 1 their president. 'I he citizens of Edinburgh 
took- lull advantage ol the special lectures pre 
pared for them Sir Oltvet Lodge diwhmrxed 
with his well known ease and bn iditv on ‘‘The 
Principles ol Wireless Telephone ”; I’rol. 
Dendy delighted a large audiem e with a finch- ! 
'planned lecture on "'I he Stream of Life,” and ! 
Prof, Mcure gave a suggestive and highly 

interesting disquisition on countries.as poison,di- I 
tics, 111 which -special prominence was given to 
Scotland. The two evening discourses given to 
the members of the Association were both ol 

g r C .'l t l? Ca l ln,t ' r< ‘ s L O'”' being a comparison 
Ol the forth and Quebgc Bridges, by Prof. C. E. 
Ingh.s, O.B.E., and the other on “ Edinburgh and 
Oceanography,” by Prof. Herdrnan. C.B.E., 
■e.K.b. Both Injures were profusely illustrated 
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Association at Edinburgh. 

A RETROSrECT. 

by lantern slides, and 
by large audiences. 

The great reception given by the Lord Provost 
as held, as usual, in the Royal Scottish Museum, 
" ,ir K l '-dl and galleries ol which formed an 
appropnale setting lo. ibis Luge and brilliant 
g■ 11 at 1 mg. Huge though the assembly was in* 
point ol numbers, there was no uncomfortable 
ciow ding. Endless streams ot Iriendlv groups 
im-andc.tcd through the treasures ol ait and science 
in the various halls and along the gicat galleries 
"on, which a lard s eye view could be obtained 
, 1 *'' i r slidting seme below. Music added to 

1 ie charm, provitled the listener was not too near, 
wlieii conversation became almost impossible. Tt 
is doubt 1 ul il there exists ;1 Imer place fora recep- 
'" ,n lh ' m •' Innldmg ol the nature of the Royal 
Noll,si, Museum, where even the solitary wan- 
' Cicr can find mtcicst in the vailed contents of 
the eases displayed to \ ievv. 

ev ulsions mi ranged bv the local committee 
" rl1 pat ionised, the most popular perhaps 
nvmg that lo Rosvtli and Ilopetoim House, where 
Iljc vis.lois were reeeived and enleilained by the 
M.trqtu ss ot i.inlithgow, and llu: visit to 
Diinlermhne. on the invitation of the Carnegie 
1 n st ees I he long exclusions to the Scott Coun¬ 

try and to the 1 rossachs also attracted many 
sights,us, I nforlun.itelv those who visited the 
\ cm emounlered heavy rains; and one section 
of I he party was driven Ihe wrong wav, thereby 
missing the stage at vvhii h lun« li was provided, 
and lemming home hungry and miserable after 
■' ^"iiis’ fast. 1 biift 1et1l.111 v interesting also 

were the small ursions ananged | or Old Ediri- 
hurgh, lor Swanston, the early home of R. J„ 
Slivenson, and for oilier mlereslmg places in the 
mune,I,ale vicinity. 1 he g.udeil parts given by 
Dm local 1 omnulti e was, m a , ert.iin sense an 
excursion to the finely appointed Zoological Park. 

Ins was on the Tttesdav at lernoon just as the 
\vr.itlirr became somewhat threatening. f« 0r . 
tun.it< !\ the rain held off until the evening, and the 
members Ihoroiigblv enjoyed their visit to a park 
the natural beauties of whuh have been skilfully 
adapted to the ne.ds of all tvpes ol wild animals 
Ihe S,„nms of the I’nivusitv of Edinburgh 
look a,Iv,image of the preset, e of the British 
vssoeialion to , older Ihe honoraiv degree of 
Dnelur of Laws on nine ,,f the eminent strangers 
visiting the city. These ur,e Sir Edward Thorpe, 
lie 1 esident of the Asm,, iation; Prof. Arrhenius, ’ 

I ire. lor of the Phvsieo-C In-mu al Department of 
the Nobel Institute, Stockholm; Prof. Kaptcvn 
Of (.ronmgen, the discoverer ot the two star 
streams; Prof. Krogh, the eminent physiologist 
ol L openhag. n and \obel laineale; |)r Irving 
Langmuir. S; lumeetady, New York, well known 
<>! ms electrical work .md his investigations into 
the structure of atoms; Sir Oliver Lodge, pro- 

c- AxJ-m best J known ,Tl;m o! scii:ncc in our midst- 
•Sir W rlltatn Ridgeway, Professor of Archeology 
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at Cambridge; Professor Vito Volterra, one of. 
the foremost mathematicians of the day; and 
Prof. R. \V. Wood, of Johns Hopkins Univer¬ 
sity, Baltimore, famous for his brilliant experi¬ 
mental researches in optics. These outstanding 
representatives of science in its various branches 
v.ere presented to the Vice-Chancellor, Sir Alfred 
Ruing, by Prof. Whittaker (acting tor the Dean 
of the Faculty of Law), who hit off the charac¬ 
teristic work of each m the happiest phrasing. 

Another side issue of the British Xssociation 
meeting was the Koval Societies’ dinner, at 
which the fellows of the Koval Societies of Kdin- 
burgh entertained as their guests the fellows ol 
the Roval Society of London, the members of the 
Royal Irish Ar.nlemv, and eminent foreign visitors 
to the meeting. r | he Maharaj Rana of Jhalawar 
was also a guest. I Ins brilliant function was 
held in the Masonic II.ill, probablv the most 
artistic hall m hdinburgh. Nearly two hundred 
were present, and flu* guests and hosts were 
arranged in su* h a wav that those icpre- 
sentativc ot m\ one si iciice lotmeil .1 gtoup 
at one of the tables. Ilu* toasts were pro¬ 
posed and responded to In speakers selected! on a 
broad international basis, and the speeches were 


short, congratulatory, breezy^ and humorous. 
One point referred to bv Sir James Dewar is 
worth chronicling on account of its historic 
interest, and might have found a place in 
the handbook “ Edinburgh's Place in Scientific 
Progress." Some seventy-five years ago a young 
extra-mural teacher, Dr. Samuel M. Brown, gave' 
lour fix tures on the atomic theory and, to a large 
intellectual audience packed into his lecture room, 
broached ideas regarding the complicated nature of 
atomic stiin.litre whiih were tar m advance of his- 
day, anil closely approximated to the ideas now so 
prt-i alent. Samuel Brow n died at the age of thirty- 
nine, and lidinhurgli lost a brilliant son who, hnd 
lie lived, would have brought renown to his city. 

l-'or one glorious week the people of Hdinburgh 
rejoiced in the British Association- just as pro- 
foundly as tlu* visiting members of the Association 
rejoiced in Edinburgh. There was exhilaration 
in the very air, and the protoundcst problems were 
tackled in a cheerful spirit. Two thousand seven 
hundred and sixtv-eight members drawn together 
Irmn all parts ot the world shared in this intel¬ 
lectual least of good things, the golden mi mories 
ot whiih will lx- a life-long possession, 

C. G. K. 


Science and Crop Production. 1 


By K. J. Ixi ssi 1,1. D.Sc.. I-' ITS., Diu-itpi 

r llE beginning of much ot our sticnlilu work 
oil Clop pioilui t h>11 go. s iia.l, to the vc.ii 
i«43> wben I. aw e s .met Hilbert mI out to dis- 
co\er win f-umvaul tn.intitp is stub .in excellent 
icKttlUcr. I wo opposing e\pl, in. 1! ions were 
ottered by the < hemists ol the d.t\ , tlu* older 
view, coming down hum tlu* eighteenth rentuiv, 
was that the fertilising value lav m tlie organic 
matter; the newer view put forward In Living 
in 1840 was that it lav in tin ash constituents 
the potash, phosphates, et< hit aftei tlu 
manure is burnt. Lawts aiul Hilbert considered 
that it l.i) m tin* ash constituents phi s the. mtto- 
gen ot the 1 oignnic matter, and they dev ised .t 
ciitical field expenment to dee i<L* the mattei. 

I hey divided a field ol wheat into plots of equal 
sixe, ol whnh one reeeivcd fatmvard manure- at 
the rate ol 14 tons per .n re, another ree'eived the 
ashes of e\a< tl\ the same dtessmg ol fatmvard 
manure, a thud teemed 1 he* mineral matter of 
the ashes plus Mime ol the eomhmed mitogen 
that had been dissipated on burning, and a fourth 
lay immamired. 1 he results were verv striking : 

Lirotulbalk IL hriit I'lchl, iS.j^, 


<■1 tm Sti.tw 

I vtis per L«t" pa 


Farmyard manure' 

,i. t.. 

.t« l<* 

I { 

No manure 

in 

It* 

Ashes of faunvard manni? 

in 

lc» 

Mineral matter of ash pin a >uh 
phftte of ammonia to supplv 
combined nitrogen 

201 

>5 1 


. 1 .Vlmrari of a farmer*.' lector* of the British Association delivered «t 
fvdmburgh oo SejUemher 7, 
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ot the Rothntnste d Lxpei nnental Station 

the ashes pioveel nudtei live, but the ashes plus 
tile combined mitogen «u U d just as well as farm- 
vatd m.mure , it is 110 re lore* these th.it eonstitute 
tlie- fertilising e unstitin-uts ol the- manure. Thus 
the old <ontio\eis\ was decided in a wav not 
ill u DiliiDDii in st it m e , neither side 1 provetl to be 
enlirel) eoireet, but both suits wete found to 
have some 1 basis ot tf nth. Lanes and (albeit did 
not rest »ontcni with this pureh judicial and 
seiemitit eonelusion; tliev saw that tlu;v could 
make up this ilfeelive mixture ol ashes and eom¬ 
hmed nitrogen from mineral substances without 
using latimuid maqure Lvon m their day 
larmi rs weie unahle to obtain sufhe tent iarmvard 
manure, and it was therefore a great achievement 
to he able It) supple ment the limited supplies by 
tins mixture. A factory was se-t up, and the 
mainline ture ol the so-called artificial f cj tilisors * 
began. Subsequent experienee showed that 
the' ash constituents aie not all equally neces¬ 
sary; in praetiee onlv two of them, potash, 
and phosphate s, need be supplied in addition 
to nitrogen. 

Chemists, are: rightly proud of artificial fer* 
tihseis, lor they have proved extraordinarily sue- • 
cessful in augmenting crop produetion all over 
the world. 1 he demand for them is enormous,, 
and in consequence prices have risen considerably 
within the last thirtv vear.s. Agricultural chemists ’ 
are always looking out lor new substances, and 
even dufing the war a new lertiliser, ammonium 
chloride, was added to the list and new plant 
has been erected for its manufacture. Modern 
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manufacturing facilities are, perhaps, ade¬ 
quate for present demands, but it is certain 
that much more fertiliser could be used, and 
that as farming improves the demand will 
increase. 

Progressive farmers have long passed the stage 
■when it was nccessnrf to demonstrate that arti¬ 
ficial manures increase crop production; the posi¬ 
tion now is the much more difficult one of deciding 
how much money it is wise to spend on fertilisers. 
The old view was that the crop Meld was propor¬ 
tional to the manurial dressing--t.e. that the more 
the manure the bigger the crop. I,awes and 
Gilbert showed this was not altogether correct, 
and that the yield fell oil after a certain sized 
dressing was reached; this relationship is ex¬ 
pressed by a straight line which ultimately he¬ 
roines a curve. A later new set up by Mitseher- 
licli was that the client of the manure is propor- 
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tional to the decrement from the. maximum obtain¬ 
able; that therefore tile first dose ol nianuie has 
a large ellect ; but that further (loses h .UC ]>!<>- 
gressively less action. 1 his relationship is r\ 
pressed by a logarithmic rune. The present view 
is that the elicit is at first small; then it in¬ 
creases and then decreases; this relationship is 
expressible bv a curve resembling that for auto 
catalysis. 1 he important practical consequence 
is that moderate dressings are more profitable 
than small ones, but they are also more profitable 
than much larger ones (big. i). There is no 
difficulty about the general rule; the difficulty 
arises when one tries to define a moderate dicss 
ing. The problem is further complicated by the 
fact that the effect of the dressing- is grealiv in¬ 
fluenced by the time when it is put o# to the 
land. In. our own case the results have been as 
follows r— 
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Ibis experiment ought to he repeated in many 
districts, for it is by no means tertain that fanners 
generally are using the most profitable quantities 
of fertiliser at the most ellective lime. It is, 
howevei, necess.irv to take into .mount some¬ 
thing mine than the (piantilv and the 
application of the fertiliser. It 
to have a suitable mixture. In the old dais this 
question was thought to tie (airly 
Chemists used to think that 
composition of the ash ol 

"hat manure to use, it should supplv all the ash 
constituents In the quantities present in the 
I his is now know n to he 
ot the ash afford' 
requiu ilicnls, as 
J.awes and < iilbei( 

guished l-reneh chemist, (ieorges \’ille, 

1 mphasisetl the tat t that onlv properly 
( onditcied field trials would ever settle the 
question. Vast numbers of such experi¬ 
ments have been made, and they show 
that the problem is mole complex than 
\ file thought It is mm known that no 
single tormula expresses the fertiliser 
needs of a nop; even district, almost 
every term, has its own special require¬ 
ments. 

Suit further diltu ulty is introduced by 
the but that I hied a 1 ions art ilieial fertilisers 
not only increase i rop vieids, hut also 
ffllltience the 1 omposition and habit ot 
glow ih of the < rop Nitrogenous 

m.mines lend to a vegetative growth of 
large, deep-green leaves which are some¬ 
what liable to be attacked by fungoid 
pests Phosphates improve lobt develop¬ 
ment, and are therefore ot special value 
lor swedes and turnips, they also hasten 
t ipentng ot gram, and are therefore 
p.n I icnlarly useful m late districts; they increase 
the feeding- value of crops, and are therefore use¬ 
ful fill I odder crops; and they have a remarkable 
efiei t on the development of clover, which is not 
yet* fully understood, hut which has revolutionised 
the treatment of pastures in ibis (Otintrv. Potassic 
fertilisers improve the vigour of the plant and 
increase its power to resist fungus attacks. These 
and other special properties of fertilisers are now 
well established, and advantage is taken of them 
m drawing- up fertiliser schemes to suit the special 
requirements of each farm. 

ll has already been pointed out that this work 
on artificial fertilisers arose out ot I,awes and 
Gilbert's discovery that the wheat crop of 184*5 
grew* just, as well when supplied with the ash con¬ 
stituents plus combined nitrogen as when supplied 
with farmyard manure. They repeated the ex¬ 
periment year after year; periodically the results 


1 tl' .ll dXlx) it’d 
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were collected, and even after fifty years on art 
average the artificials had done as well as the 
iarinyard manure. In consequence of this and 
other experiments many agricultural chemists 
developed the view that artificial manures were 
at least as good as farmyard manure tor ordinary 
use on tlte farm; but wider knowledge has shown 
that this is not the ease , it is only a first approxi¬ 
mation to say that artdn in I fertilisers arc equally 
as good as farmyard manure; we now know that 
larmvard manure prodm e's ctln ts u! the highest 
importance to the land which no known combina¬ 
tion ot artificial fertilisers will bring about. 

K summation of the U road balk data in the 
statistical laboratory recently instituted at Rotham- 
sted under Mi. R. \. fisher shows that farm¬ 
yard manure differs in two ways from artificials 
the variation in yield from year to year is 
diminished bv the use ol laimyard manure, as is 
also the delerior.ilion in fertility due to eontmu- 


» _ , _ ; _ ■ ■ ■ . ' 

our plots treated with artificials excepting [lerhaps 
those receiving exceptionally high dressings. This 
is shown on both the wheat and the barley plots, 
and it is greatest on those plots where one of the 
essential fertiliser constituents is withheld (big- 2). 

1 here is a third effect, which is very marked in 
rotations. Farmyard matfure appears to have a 
greater ellect than artificials in increasing the 
growth of (lover. Unfortunately the number of 
i xperiments is not \erv great, but, so far as they 
go, they show a striking superiority over arti¬ 
ficials, and this extends not only to the clover, 
but also to the suet ceding wheat crop. 

1 he results at Rotliamsted are: - 
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oils cropping lor ei^ht\ m/his. No ivuer than 
111 teen ihHoicnt romhination^ of imiliMTs me 
tested against lanmanl m.imur, ami while some 
ol them tome out ijm'.f well on an a\rr,u;e of 
tvventy*li\e oi titt\ \rars, they tluetuate consider- 
ahlv from season to season, and tluw show manl¬ 
iest sij^ns ol detenotatmn as the \tars pass In 

Mam tanners piHcr a steady yield to a Ihu- 
tuating one, anil this, of lourse, is sound, cautious 
business. l'armvaril manure tuwer do«s badly 
even in the worst seasons, hut, on the other hand, 
it docs not give record crops e\en in the best 
seasons. What we should like would he some¬ 
thing possessing the special values of tarmyard 
manure, in bad seasons, and of artificials in good 
ones. 

Furtker, there is a deterioration of yield on all 
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At present we cannot explain ail 
these remarkable facts. There are 
several possibilities : — 

fi) Farmyard manure is known to 
exercise remarkable physical effects 
on the soil, causing it to become 
puffed up so that the empty pore 
spaces increase in size. The air 
supply to the roots thus becomes 
better, the water supply is more 
evenly regulated, the work of the 
tillage implements is lightened, and 
a good tilth is more easily obtained. 
The difference is well shown by the 
root crops -swedes, turnips, and 
p.utuularh mangolds, which are 
very sensitive to soil conditions, 
and, being sown late, are liable to 
suffer irom spring and summer 
droughts The plots at Rotharn- 
sti d lecriYing iarmvatd manure con¬ 
tain always some a 3 [ter cent, more 
moisture than those receiving no 
noiiii,'. or artificials only, and this 
enables the mangolds to keep grow¬ 
ing dining a drought which effec¬ 
tually elit-, ks all plants not receiving 
larmvard manure 

(a) It is possible that there are chemical con¬ 
stituents m fanny.ltd manure whit li are not 
pres, nt in our aitituml fertilisers. The old iden 
that nitrates, potash, and phosphates only are 
neecssatv muv be wrong Recent unit by Maxd 
in Paris and bv l)r. Winifred Brenchley at 

S .othnmsted show that some of the other elements, 
lav also be helpful. In the Rotliamsted experi- 
m, nts urv small quantities of boric acid added 
to the soil caused distinct increases in crops fully 
fertilised with artificial manures. We cannot 1 as 
vet recommend farmers (o adopt this kind pf 
manuring with special substances, because it is 
very easy to overstep limits and do much damage 
to the crop, for the plant suffers seriously from 
.even slight excess. , With fuller knowledge, how- 
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e,veiy 't “ay prove possible to keep this special 
manuring within bounds. 

(3) In the case of the clover crop the farmyard 
manure or the. straw m the litter maj have a 
special effect on the organisms living in the root, 
causing them to increase the amount of nitrogen 
fixation and thus go* larger clover crops and 
turthef enrich tin soil in nitrogenous organic 
matter. 

Work on these problems is progressing; the 
scientific investigator has, of tcurse, to find out 
exactly what is happening befote he can show the 
practical man how to exercise control. 

Hut in the meantime it is necessary lor us to 
be practical and to do something, and the most 
obvious line ol action is to increase the amount 
ot farmyard manure or similar substances on the 
farm. We can proceed in two ways; liist, west 
age can be cut down. We estimate that the 
farmers ol the l niled Kingdom make about loity 
million tons ot farmyard manure a veai, and 
waste about ten million tons We have shown 
that the best ti suits art* obtained when manure 
is made under cover and the amount ol littei 
properly adjusted to the amount ol nitrogen in the 
animal excretions. torreit adjustment is a 
counsel ol pertc-i lion, but a great improvement is 
possible over the present hapha/aid methods. In 
practice nitrogen is always lost through exposme 
to weathei, gieatly in the detriment ol the 
ntanuie. I he ptoviyrton ol some shelli r lor the 

heap is not dithi ult, and, as I'mf, Hetiv has 
shown at Ida-gnu, it is disfmetlv adv antageous. 

Another nit!hod is to m< reuse greatlv the 
amount ol lnimvurd immune or similar sub 
Stances piodui ed on the larm. 'I his ( mild lie 
done bv running on mi animals. I he number 
of livestock pi r aere could be mucli increased bv' 
the gem ral adoption ol the methods of some ol 
the. Scottish and Danish farmers, who keep then 
animals largely on the produce of their arable 
land. 1 he pi obit m is clnselv hound up with 
financial considerations, but the i xperinients of 
Mr. J. C. Brown at the Harper Adams Agricul¬ 
tural l ollege show that more profit is obtainable 
from the soiling systi m dun from the older 
methods of the south. 

At Rnthumsted vw are examining possible sub¬ 
stitutes for farmyard manure, green manuring, 
anti the activated sludge mi thovl of producing 
manure from sewage, both of which seem quite 
promising. W'c tried using straw as manure, but 
Without success; so soon, however, as the straw' 
was rotted, much more promising results were 
obtained. 1 he conditions for the proper rotting 
of straw, investigated at Rothainsird.bv Hr. H. Ifc 
Hutchinson and Mr. ft. H. Richards, were found 
to be proper air and moisture supply, suitable tem¬ 
perature, freedom from aridity, and the proper 
proportion of soluble nitrogen compounds. AH 
these conditions are easily obtainable on the farm, 
and it is now possible to make an artificial farm¬ 
yard manure from straw without the intervention 
of animals. So far the residts seem quite satis- 
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factory. Arrangements are being made for 
demonstrations on an extensive scale during the 
present season. 

All llu se problems 1 have [ire 11 discussing repre¬ 
sent vvoik ot mteicst to the ptesent generation ft 
tanners ; hut the scientific investigator cannot be 
i esti K led to problems id pre-ent day interest. 
Some ot the best work ot to day may never reach 
the tat met m our time, and, indeed, unless it is 
developed, it will nevet icaili the Inim at all. We 
now know that the humv.tid m.imnr and the gicen 
manure put into the soil are not really agents of 
fertility, but only taw materials out ot which ier- 
fihtv is manufactured. Ihe work is done by 
myriads ol living creatures m the soil, wbiih arc 
loo small lo he seen by the naked eve, and only 
ini ompli telv rev eakd even bv powerful micro¬ 
scopes. Some ol them are useltil to the larmrr 
and some not, many ol them taking their toil of 
the valuable plant lood in the soil. Their aptivitv 
tlu< tunics daily, almost hourly, and their numbers 
ate lounleil and their work is watched in our 
labor.(torn s. Muih ot then activity is helpful to 
the let mi i , it makes mtiatis, indispensable for 
tin growth ot plants. Much ot then time, liow- 
1 v ei , is spent in undoing the good work they have 
done, and results m the destnu tion ol a large pro- 
pottiori ot the nitialis made. We ate studying 
this population, .mil with lull, i knowledge we 
hope to lontrol it and make it serve the 
t.ii flit i just as horses, sleep, and i attic do; but 
we ate a long wav I nun 1 hat vet. 

hinallv an attai k is being made on a much 
"ion' 11 it t u ult ptobhm I lip growth ol a imp is 
like the movement o! a tnulin i .ir , it tanuot go on 
Without a eontinuous sttpplv ol inetgy. In the 
i ase ol the car the energy Conics from the petrol; 
in the ease of the growing imp it « omc\ front 
sunlight. Ihe plant as we grow it, however, is 
not a very efficient fransfoi nier , a i rop of wheat 
utilises only about half ol i pei i cut ot the energy - 
that readies it. During the last eighty' sears the 
giovvth ot crops has been improved, thus increas¬ 
ing their efficient v as utihseis of energy; hut we 
an- -till a very long- wav from the 30 per cent, 
efficiency which the motor engineer has attained. 
Better dev elopments of our present methods will 
no doubt carry us further than we have yet gone, 
but some wholly fresh ideas are necessary before 
we can hope to bridge the enormous gup that now 
exists betwicn the ailual and what is theoretically 
possible I here seem to be at least six ways in 
which we might improve crop produi tion 

(■) ^ ( can hope for further impiov cnients bv 
the use of new varieties capable of making better 
growth than those ordinarily 1 ultivnted. I’lant 
breeders all over the world arc att.u king this 
problem with much suircss, and many of the 
new sorts show considerable promise. 

(2) Mueli can he done bv (ontrol of plant dis¬ 
eases. Unfortunately we have no means of know¬ 
ing how much is lost each year by pests or 
disease, but it is undoubtedly considerable. 
Laboratories for studying plant pathology have 
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been set up at Rolhamsted and elsewhere, and we 
are hoping to achieve good results; much valu¬ 
able information has already been obtained. 

(3) Wc are also looking to the tractor to 
achieve great things on the farm. It will allow 
considerable development of cultivation imple¬ 
ments, enable us to improve uur tillage and to 
keep down weeds, a very serious tiouble in the 
southern part of huglund. (food Scottish farmers 
in that region have told me that larming m Scot¬ 
land is much easier than in Lnglaml, because the 
rigorous northern winters keep weeds in > heck, 
while the mild southern winters encourage their 
growth. 

(4) It is possible that certain substances, such 
as boric in id, the lluoiides, it. , studied h\ tiautier 
and Clausvinann in h r.tie e, may help in raising 
crop growth 

(5) It is possible also that spei ial methods may 


\ prove of value, such as the high-tension discharge 
| tested by Miss Dudgeon at Lincluden, Dumfries, 

■ and ably and critically studied by Prof. V'. H. 
j Blackman. 

(6) Finally, it seems probable that some wholly 
new method may he found for increasing crop 
growth. In most civilised countries there are now 
research institutes where the ways of plants and 
the properties of soils are being studied. Men of 
science, as a rule, do not care to risk prophecies 
or to attempt to create sensations, and 1 certainly 
am not going to bicak this wholesome rule. 
Something, however, has already been done; in 
' spite of the decreased labour spent on cultivation, 
the yields tend to go up, while the new knowledge 
that is nmv being gained is adding greatly to the 
pleasure of farming and giving both masters and 
i men an interest in their woik that thev never had 
before. 
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T hk tcim “ applied «jrnj»riiph\ ” has been in 

lisc lor some wars .is ;i general designation 
o) lendings or hot rowings oi ^eo^r.iphu al results, 
whether b\ ;i 10*0141 iphn who applies tin* nutttial 
ol his own si mu o to .motix r, or h\ a 141 olo^tM 
or a ineteot oloj41st, 01 apim an ethnologist 01 
historian, who borrows ol the <00^1 apher. 
Whether jooL;inph\ niakts tin* loan ot itei own 
motion or not, tlx mten si in view, a-- it stints to 
me, is prim nils lli.it, not ol ^eo^iaplu, hut of 
another s< ien< t ot sluih 

Sued appht at ions at < ol tht lupht si intt rest and 
\ alue as st mitt's, and, si ill mot t , as nx a ns ol t t!u- 
eation. \s studies, not merely aie tluw links 
between stiemes, hut they tend to heeome in w 
suhjeets ut rest-art It, and to de\< lop w ith time into 
independent m tent t s \n me,ins ot edui ation 
thev are list d mote ^enerallv, and prove them¬ 
selves of Inflict potent) than the pine sciences 
1 roni whit'll t»r to which, respectively, the* loans 
are effeett d. Hut, in my view, 1400141 aphy, llms 
applied, passes, in tlx- process of applx ation, into 
a foreign ptovime and under another eontrol. It 
is most piopei, as well as most profitable, fot a 
geographer to wotk in that foreign field; hut, 
while he stavs in it. b<‘ in in mil it .11 % parlanee, 
seconded. 

Logical ,is tins view appears to me, and often 
as. in fart, it has been stated or implied in otlurs 
(for example, In ont* at least of my predecessors 
in this chair. Sir Charles Close, who delivered his 
presidential address It) the section at the Ports¬ 
mouth meeting in t<)ti), it does not square with 
some conceptions of geography put forward by 
high authorities of recent years. These represent 
differently the status of some of the studies, into 
which, as I maintain, geography enters as a 
secondary element. In particular, there is a 

1 Abr*de*<l from the prciMctenttnl delivered t* Section K (Geo* 

graphy) of t l * Britinh Association at Edinburgh on Septentbw 9, 
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school, rcpicxriued in this country and more 
strongly in America, wlti.h claims lor geography 
what, in inv view, is an histoin.il or ethnological 
01 even jtsy 1 lining n al sludv, uxtu'ig gt ographieat 
dal.1 towards the solution ol problems m its own 
held; and some even < onsi.lcr this not mi rclv a 
Inaction ol true g< tggrnpliv. hut ils piimip.il func¬ 
tion now- and tor (he luturc 'I heir "new gen- 
gr.tphy " i-- and is n, |>«- tin sludv ol "human 
respons. to lami-loints." I his is an extreme 
\mcrn.in stall me tit. hut tin- same idea is instinct 
in such utter,tin is. more sober and guarded, as 
that of a great geographer, l)r. II K. Mill, to the 
efle.t that the ulhmah' piohlmi o| giography is 
"the demonstrative and ijuapntaliv e proof of the 
eontrol cxereis. <1 In I he earth’s cit-ivst on the mental 
juoiissesol its inhabit. tuts " I) r M ill is loo pro¬ 
found a man ol science not 10 guard himself, by 
thal saving woid “ ultimate,” Irom such retorts 
, as I’rol. Ivllsworth- Huntington, of Vale, has 
offered to the cxtterUK American statement. If, 
tiie latter argued, geography is actuaUv the study 
of the human response to lanil-lorms, then, as a 
s< ience, it is in ils intan.y, or, rather, it has 
returned to a se< ond cliildhood; for it has scarcely 
begun to collci t cxa.t data to this particular end, 
or to m at them statistically, or to applv to them 
the methods of isolation that exact science- 
demands. In this i ciuntrv geographers are less 
inclined to interpret “ new' geography ” on such 
revolutionary lines; hut one suspects a tendency 
towards the American view in both their principles 
and their practice-- in their choice, of lines of 
inquiry oi" research and their choice of subjects 
tor education. The concentration on man, vyhich 
characterises geographical teaching in the Uni¬ 
versity of London, and the almost exclusive atten- 
j tion paid to economic geography in the geographi¬ 
cal curricula of some other British universities 
I tend in that direction. 
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in educatiwpl. practice this bias does good, 
ather than harm, if the geographer bears in mind 
hat geography proper has only one function to 
>erform in regard to man—namely, to investigate, 
iccount for, and state his distribution oter 
errestrial space—and that thi< (unction cannot be 
jerformed to any goojj purpose except upon a 
lasts of physical geograph) — that is, on know- 
edge of the disposition and relation of the earth's 
ihvsical features so lar as ascertained to date. 
Io deal with the eftect of man's distribution on his 
nental processes or political and economic action 
s to deal with him geographical!), indeed, hut by 
tpglications of geography to psychology, to his- 
torv, to sociology, to ethnology, and to economies, 
for the ends of these silences; though flic interests 
of geography may be, and often are, well screed 
in the process by relies tion of light on its own 
problems of distribution. If tn instruction, as 
distinct from research, the geographer, icalising 
that, when he introduces these subjects to his 
pupils, he will be teaching them not geogr.iplu, 
but another science with the help ol geography, 
insists on then having been grounded pieviouxlv 
or elsewhere in what lie is to appl\ - nanuly, the 
facts ol physical distribution all will be well 
The application will lie a sound step toru.ml m 
education, more potent perhaps for limning 
general intelligence (ban tho t< aching ol pure 
geography .it the outlier stage, bei ause making a 
wider and more compelling appeal to iniaginahie 
inteiest and pointing llu adolescent mind to a 
more complicated held ol thought Hut il geo- 
grapln is applied to institution in other sciences 
without the ii'iipienis Inning learned what il is in 
itself, mn all will hi wiong. The teacher will 
talk language Out understood, and the value ol 
wh. he is upphing 1 annul lie appreciated b\ the 
pupils. 

It will he patent enough by now that 1 am 
maintaining gmgi.ipln propel to be the study of 
the spatial disli lhution ol all teatures on the sur¬ 
face ol I he eatlh. M\ \ lew is, ol course, neither 
novel not ran. Almost all who ol late veuis have 
discussed the scope ol geography have agreed 
that distribution is ol ils essence Among tin 
most recent cxpoinnts of that view have been two 
directors ol the Oxford school, Sir llaliord 
. Mnekindct and l’rof. Ilerbertson. When, how¬ 
ever, 1 add that the sludv of distribution, rigidly 
Understood, is the whole essentia! filiation of 
geography, I part coinpam with the theory ol 
some of my predeeessois and contemporaries, and 
the practice of more. Tint our divergence will be 
found to be not serious; for not only do 1 mean a 
great deal bv the studv of distribution--quite 
enough for the function of any one science !--but 
also f claim for geography to the exclusion of any 
other science all study of spatial distribution on 
the earth’s surface. This study has been its well 
recognised function ever since a science of that 
name has come to be restricted to the features of 
the terrestrial surface—that is, ever since “ geo¬ 
graphy ” in the eighteenth century had to aban¬ 
don to its child geology the study of what lies 
NO. 2708, VOL. I08] 


below that surface even as Earlier it had -aban- 
cfoned the study of the firmament tb an older child, 
astronomy. Though geography has borne Other 
children since, who have grown to independent 
scientific file, none of these has robbed her of that 
one immemorial function. On the contrary, thqy 
call upon her to exercise it still on their behalf. 

Pel no one suppose that 1 mean by this study 
and tins lunetion merely vvlial Plot. Herbert&on 
so indignantly repudiated lor an adequate content 
ol Ins science—physiography phis descriptive 
topography. Geography ini ludes these things, of 
course, but she embraces also all investigation 
both ol the actual distribution ol the e.nth’s super¬ 
ficial teatures and ot the causes of the distribu¬ 
tion, the last a profound and intricate subject 
towards the solution ol which she has to summon 
assistance tiom many other sunn cs and studies. 
She includes, lurthcr, in her field, lor the accurate' 
statement ol u< Inal distribution, all the processes 
ol sin v ev -a highly specialised lunetion to the due 
pi 1 lot malice ol which other sciences again lend 
indispensable aid; and, also, lor the diagrammatic 
pi esc 111.il ion ol sviilhcliscc] results lor practical 
use, flic equally highly spei 1.disc'd processes of 
eaitographv. 1 hat seems to me an ample field, 
with mine than sullieient variety ol expert func¬ 
tions, lor unv one si icnee. 

I have claimed lot tin geogruphet \ proper field 
the sludv ol (lie causation ol disti bullion. I am 
aware that tins i laim has been, and is, denied to 
geogiaphv by some students of the m 1c1u.es which 
he iH'imsatilv mills to Ins help. Hut it a science 
is In be denn d ui cess to (lie fields ol other sciences 
unli ss it take seivne under them, what science 
shall be saved? 1 admit, how ev it, that some dis- 
putes 1 an seanelv be avoided, where respective 
boundaries are not vel well delimited. flc-tter 
di limitation is tailed lor in thy interest of geo- 
grapliv, because lark ol definition, causing doubts 
and questions about her scope, confuses the dis¬ 
ti n t tion between the sen nee and its application. 
The doubts are not rc.dK symptoms ot anything 
wrong with geography, but, since they may sug¬ 
gest to (lie popular mind that in fat t something 
.is wrong, they ran be causes of disease. Their 
(onslanl genesis is to he found in the history of a 
science the scope of which has not always been the 
same, 1 illt has routine led during the course of 
ages in certain directions while expanding in 
others, II, nr the lliiid eentiirv it < ,, liralosthem’s 
had been asked what he meant bv geography, lie 
would have ri plied, the si ienee of all the physical 
environment of man whether above, upon, or 
below the sin face of the earth, as well as of man 
himself as a physical entity He would have 
claimed for its field what lies between the farthest 
star and the heart of our globe, and the nature 
and relation of everything eoinposing 1 lie universe. 
Orography, in fat t, was then not onk the whole 
of natural science, as we understand the term, but 
also everything to which another term, ethnology, 
might now be stretched at its very widest. 

Look forward now across two thousand years 
to the end of the eighteenth century a.o. Geo- 
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phy has long becdme a mother. She has con- j 
t*d and homo astronomy, chemistry, botany, 
logy, and many more children, of whom about 
youngest is geology. They have all exist- 
?s separate from hers and stand on their own 
, but they preserve a filial romui lion with her 
depend still on their mother science tor a : 
ain. common service, while taking oil her hands 
*r services she once p< (formed Ki stri< ting 
scope of her activities, the*\ have sit her free ' 
level op raw oms. Ill doing this she will ton- j 
e again and again and hear vet other (hildren j 
mg the icnturv to follow--meteorology, 
latology, ou allographs - , ethnology, anthrop- 
jy, and muri \g*iin, and still more narrowly, 
new brood will limit the mother's scope; but 
- and ever !<<uik), site will find fresh ac tivities 
lie vast held of earth know ledge, and once and 
in conceive anew. The latest child that she 
borne and sun stand erect is geodtsv; and 
has not done with conceiving, 
ver losing sec tions of her original field and 
"lions, ever adding new sections to them, geo- 
phy van scaicely help suggesting doubts In j 
?rs and even to hnsclf l here must ahvavs be 
*rtam indefinite ness about a field on tin* edges 
I'hich fresh spec i.ilisms arc forever developing 
ards a point at winch they will break away to 
tv alone into new sciences I he mother holds 
iiwhile to tin 1 laid, sharing its activities, loth 
*t go. pel haps c ven a little jealous <>l its giovv- 
indepeiuU m <• It has not 1 >t< 11 eas\ to s.iv at 
jfiven moim at vvhcie geogf.iphv s functions 
e ended and those ol, s.iv, geology or 
lologv have begun Moreovei, p is inrvit- 
t aske*d about tins Jissip.muis stance* from 
ch function alter function has detached itself 
lead a life apart what, if tin pox ess ron¬ 
es, as it shows even sign of doing, will 
left to geographv Will it not he split 
tinong divers spec inlisms, ami become In time 
?nerable mcmoivy It is a natural, perhaps a 
,'ssary, question. But what is wlmllv imnci is- 
’ is that any answer should he returned which 
lies a doubt that geogiaphv has a field ot 
arch and study essentiallv hers \cste*rda\, 
.ay, and to-morrow ; still 1 ( ss one vv hn li implies 
suspicion that, because <>t her constant par- 
tion of spui.ihsins geography is, or is hkelv 
c in any future* that < an he fore'setn, moribund 
inee geography, as I understand it, is a 
•ssary factor in the* stuelv ot all sciences, and 
it be applied to all it their students aic to 
rehend rightly the* distiihution of their own 
erial, it is a necessatv e*le ment in all education, 
ess, on one 1 hand, its proper studv he sup- 
Led by such means as the* State*, the' universi- 
, and the groat scientific soen'ties control, and. 
the other, its applic ation to thr instruction ol 
th be encouraged bv the same bodies, the 
oral, scientific standard in these islands will 
fcr; our system of education will lack an instru- 
it of the highest utility for both the inculca- 
of indispensable knowledge at>d the training 
adolescent intelligence*; and a vicious circle, will 
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be set up, trained teachers being lacking in quan¬ 
tity and quality adequate to train pupils to a high 
enough standard to produce hut of their number 
sufficient trained teachers to carrv on the torch. 

I he present polity of the English Hoard of Edu¬ 
cation, as expressed in its practice, encourages a 
lout-years’ break in the geographical training of 
the voung, tile break occurring between the ages 
ot loiirtccn and eightcm. tile best \cars of 
adolescent n 11 |>tiv itv. Il students are to be 
xtiangits to spei 1 lu ally geogr.iplue.il instruction 
dining all that period am geographical bent 
given to their minds before the age of fourteen is 
nioie than hkelv to have ifix.ipm ared bv tile time 
they come to eighteen years. The habit of think¬ 
ing geographic ally- -that is, ot considering group, 
distribution cannot have been formed; and the 
students, not having learned the real nature of the 
science applied, will not possess the groundwork 
necessary lor the apprehension of the higher 
applications of geography Moreover, as Sir 
I ballot'd Mai kinder has righllv argued, an inevit¬ 
able consequence ot this police is that the chief 
prizes and awards olleied at the mil of sehool- 
luni are not to be gamed bv prohrti nev in geo¬ 
graphy. Therefore, leu students are hkelv to 
enter the linivelsilv with limit cm ourugi ment to 
resume .1 suhjci i (hopped long define at the end 
of the piimarv period ot then iduialion. 

It is not, ol i oursi , the luisini ss of schools, 
ptnnaiv and set nodai y, to train specialists. 

I hi telote one does not .isk Yn.it pm i geng rapliieal 
si ietue should have more than a small share of 
tin 1 ompulsori 1 inrii uhim - mill that it have 
some share It tins is assured, thin its applica¬ 
tions, whiilt on aei ouhl o| tin ii lugh.lv edm alive 
mill 1 cnee ilever v e a n i quail v is .mpulsoi v hut arger 
place in the i ill 1 u ilium. can he used to full adv an- 
rage ’1 lie meaning and v due ol the gi ogra pineal 
ingredient in mivd studies will stand .1 good 
rhiinn of bring understood, and of ( \< itmg the 
lively interest of voting students. In am rase, 
onlv so will the univ ei sit ies he hkel\ to receive 
year b\ year students suffn ientl\ gmutulcd to 
make good list* ot higher geographical < nurses, 
and well enough disposed io gcogranhv to pursue 
it as a bight r studv and be< onto m their turn 
eompetent tear hei s 

1 he obligation upon the uni v ei spies, the same 
in kind, but (jiiaht.iti\elv greater They have to 
provide not only the highest tcai hing, both in the 
pure s< ienre and its applications, but also such 
encouragements as will mdu< e students of capa¬ 
city to devote tluir period of residence to this 
subject. I he first part of this obligatory pro¬ 
vision has been recognised and met in vnrving 
degrees by ne.vrlv all British universities during 
the past quarter of a eenturv. A valuable report 
compiled recently In that veteran champion, .Sir 
John Keltic, shows that, in regard to geography, 
endowment of professorial (hairs, allocations of 
stipends to readers, lecturers, and tutors, supply 
of apparatus for research and instruction and 
organisation of “honours 0 examinations, have 
made remarkable progress in our university world 
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as a whole. But no British university has 
vet provided all that is requisite or desired. 
Oxford and Cambridge, which have well-equipped 
geographical laboratories, still lack professorial 
chairs. Liverpool, maintaining a well-stalled 
department o! geography, and London, which, 
between University OilU-ge and the .School ol 
Economics, provides all the stall and apparatus 
required for teaching, have endowed chairs; but 
thev direct the attention of the holders to applica¬ 
tion* of geography rather than to the pure science. 
St) also do the University ot Manchester and the 
Uni\ersilv College of Wales, both ot which main- 
lain professors ol geography. 

All the universities, with but one oi two excep¬ 
tions, examine in the subjei t to a high standard, 
that set bv Cambridge being perhaps the highest 
over the "whole held of property geographical 
studs. This latter univeisitv, also, has met the 
second part of her obligation to geography by tin- 
organisation of an honours course ot instruction 
and classified examination, which, ii pursued 
throughout a student’s rexidi nee, is sulhcient in 
itself to secure graduation At Cambridge, there¬ 
fore, geography mat' be said to stand on a pai 
with am other self-contained final subject 
Neither in London nor in Mam liesler (I am not 
quite sure about Liverpool, bill belit \'e its ease to 
be the same) is geography, in and by itsell, .ill- 
sutlieient \et to secure graduation, though at 
London the supplement.irv subject is so iar sub¬ 
ordinated to geography that the degree is taken as 
in the latter subject Oxford diets distinctly less 
encouragement at present than anv of the uni¬ 
versities just mentioned Her tea< hing and her 
examination standard are as advanced as the best 
of theirs, and the highest award which she goes 
for prolieienc| in geography, hi r diploma “with 
distim lion, ” i mints towards the B A. degree ns 
two-thirds of the whole qualifu ation ; but and 
here’s the rub' the balance lias to be made up 
1 >V profirienm m some other subjei t up lo a jiuss, 
not an honours, standard 1 hen fore the lesultant 
degree does not stand before the world a- one 
taken in honours, and, although some eandtdales 
are notified as distinguished and some not in tin 
geographical part r>! her examinations, the dis¬ 
tinction is not advettised in the torm to which the 
• ptihlii is aiiustonurl namely an honours^ fist 
divided into classes The net lesull is that an 
Oxlord diploma, however brilb.mtlv won, eom- 
tnands less recognition in the labour murUt than 
would a class in an hommis school m tiipos It 
.should, however, hr menlioncd though an infre¬ 
quent occurrence, not advertised bv a < lass list, 
makes little impression on public opinion that 
special geographical lesearch. t mbodied in a 
thesis, can qualify at Oxford fm higher degrees 
than the B.A \i/ for the B Lilt and H So.- 
without the support of other subjects. 

The reason of this equivocal status of geo¬ 
graphy at Oxford is simply that, so far as the 
L actual faculties which control the courses for ordi¬ 
nary graduation are concerned, geography is, in 
fact, an equivocal subject- No one faculty feels 
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that it can deal with "the whole of it. The arts 
faculties will not accept responsibility’ for the 
elements ot natural and mathematical science 
which enter into its study and teaching— tor ex¬ 
ample. into Hie investigation of the causes of dis- 
tubution, into the processes ol surveying, into 
cartography, and into many other of its functions. 
Moreover, the traditional Oxlord 1 equirement of a 
literary basis tor arts studies is h.tid, it not im- 
possibic. 10 satisfy m geogiaphv. The faculty of. 
natural science, on the other hand, is equally loth 
to be responsible tor a subject which admits SO 
much ol the arts element, especially into those 
applications of its data which enter most often 
into the instructional curriculum of adolescents— 
lot example, its applications to history and to 
ethnology. 

At tin's moment, then, then- is an impasse at 
Oxlord similar to that (it is caused by the same 
te, 1 si>n) which prevents the election of a geo¬ 
grapher. -is such, either to tl\e*Royal Society on 
the one hand, or to the British Academy on the 
other. But wavs out can be found if there he 
good will towards geography, and such general 
recognition of the necessity ot bringing it into 
c loser relation with the established studies as was 
implied bv the examiners in the Oxford school ol 
l.iterae Uumaniores last year, when, in an officia 
notice, they expressed their sense of a lack of it 
in the historical work with whi» h thev hud to deal, 
l-’.ic ultics -ire jompar.itivclx modern organisations 
at Oxlord as at Cambridge for flu- control of 
teaching and examining Before them existed 
boards of studies, appropriated to narrower sub- 
jeits; and, indeed, such boards have been con¬ 
stituted since faculties became the rule and side 
bv side with them. 1 he hoaid, which at first 
controlled at' Oxford the final honours school of 
English, is an example and a valid precedent. 
Cambridge has found it possible t" organise a 
mixi d board ol studies lo manage a final School 
( ,| giogruphy, the board being composed of repre¬ 
sentatives of both the arts subjects and the 
natural and mathematical science s ; and this acts 
apparently- to the general satisfaction even in the 
absence of .1 proic ssor 1 if flu; special subjei t fur the 
teaching anti tc sting ol w hich it was formed. Why, 
then, should Oxlotd not do likewise? If Cam¬ 
bridge has not waited for the endowment of a 
professorial • h.m 01 geogiaphv. need Oxford 
wait'-' 1 am well aware that, when at the latter 
unixersitv the sc lined of English eanie info exist¬ 
ence-, there were already two chairs appropriated 
to its subject; and 1 grant that Oxford will not 
have tile very best of all guarantees that a high 
Stand.od will be maintained in the instructional 
comsi s and the examinations in geography until 
there is a professor ail hoc. But guarantees suffi¬ 
cient for all practical purposes slu- could obtain 
to-morrow by composing a board out of her Exist¬ 
ing teachers of geography and kindred sciences. 

For the last time, then," let me rehearse the too 
familiar “vicious circle.” The supply of good 
students depends on a supply of good teachers; 
thrsupply of good teachers depends ot^a supply 
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of good Student*. If either supply fails, it is no|t | science has been understaffed and discouraged by 
I'fOLTaphv alone, but all sciences and studies, that j official seluctanee to allow it a place of its own 
will be damnified; for all require the best of the ] in the sun. Is there not still some such reluctance 
help she can give in proportion as her science j on the part of the Board of Education, of some 
grows and improves. History will be able to call j of our universities, and of the Civil Service Corp- 
but indifferent geography to her assistance il this, j inissioners 


Stellar Parallax. 


[>\ j [ y KsoV, ( Inel Assistant, 

T HE determination <,1 stellar disL.ua es is funda¬ 
mental to till- HIM stigalioii ol the sidereal 
universe. When unit the distance ol a star is 
Known, we tan . ah ulate its transverse spe cd in 
kilometres a suuml lorn) its pioper motion m 
seconds of an pc-i century, and vve tan detcimine 
its absolute In ightness ln.ru its apparent bright 
ness. For hmaiv stars at known distances vve can 
determine- the separation ol the components in 
kilometres, and this, together with the period, 
enables us to compute tin mass of the system. 
Recent work at Mount Wilson has shown that it 
is practicable to determine the angular diameter 
of the larger stars, and tor sui It stars a know ¬ 
ledge of the pat alias will enable us to compute 
the linear diameter. Many ot the investigations 
about the sidereal universe made during the last 
tvventv vcars have been possible only through the 
increase in the number ot stars the distances of 
which are known with reasonable aicuraev, and 
the results obtained have been of such importance 
that in an increasing degree the energy ot astro 
nomers is being dncried to Supply the required 
•dnRu 

The direct determination ol stellar distances 
depends on Iriangulalton Irom the caith at dif¬ 
ferent positions in Us annual path round the 
sun. 'I he appatent motion ol a slar can he 
analysed into a linear component clue to the rela¬ 
tive "motion ol the Sim and the star, and a periodic 
motion due to the motion of the caith tound tile 
sun. The parallas of a star is the angle sub¬ 
tended hv the earth s radius at the distance ot the 
star, and is equal to the semi-major axis ot the 
apparent ellipse desi.rihc-d by tile- slar as a tesult 
of the earth’s orbital motion. It is therefore 
determined trnm ohsci v at mils made as ncaily as 
practicable at the times when the star is at the. 
ends of the maim axis of the ‘'parallactic- ellipse.” 

The piineiple to be- used in the detc-tniiuation 
of stellar distances was obvious as soon as the 
Copcrniean theorv ol the- solar system was icsog- 
nised. The diihrultv in applving the puneiplr is 
due to the extn me- minuteness of the change in 
angle which is to he measured after a six months 
interval. Had it been known or assumed that 
the star* were comparable in teal brightness vvith 
our sun, although thev appeared about a million 
million times fainter, it could have been calcu¬ 
lated that their parallaxes were less than a second 
of are. Successive attempts to measure the paral¬ 
laxes of selected stars for long necessarily met with 
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failure, although they led to many important dis¬ 
coveries. In the lirst hall ol the eighteenth cen¬ 
tury Bradley made .1 remarkable senes of observa¬ 
tions ol the meridian /t mlh distance ol the star 
y Draconis -a star which passed the meridian 
mar the- zenith so that the angles to be measured 
were relatively small, while errors introduced by 
varying atmospheric conditions were reduced to a 
minimum. lie disc mere d aberration and later 
nutation through these observations, and proved 
that the parallax of this star was less than a 
second. Observations ot the same kind might 
later have led to the discovery of latitude varia¬ 
tion. The attempt made hv Sir W illiam llcrschel 
towards the end ot the' eighteenth century may 
also he noted here. Instead of attempting to 
determine the absolute parallax of separate stars 
which involves the measurement of large angles 
from the vertical or some oilier direction which 
it is supposed can be accurately identified after 
a six months’ interval, lie attempted onlv to dis¬ 
cover relative parallaxes from the relative dis¬ 
placements of stars in neariv the same direction, 
hut probably at very clillerent distances. The 
method is essentiallv that now used almost ex- 
clusivclv; but where llcrschel applied it to pairs 
of stars ac tuallv at different (list,me cs, lus observa¬ 
tions were not sulVicientlv at curate to reveal the 
parallactic motion. His most extensive series of 
observations were made ol fairly bright pairs of 
stars within a few seconds ol arc, and tin- motion 
lie actuallv discovered was oilntal motion of the 
stars, which proved that they were really close 
together in space and revolving round one 
another under gravitational attraction. This dis¬ 
covery led to the systematic study of double stars. 

Success in the cletermm.ition of stellar jiarallax 
was obtained almost simultaneously about 1838 
hv three observers employing clillerent methods on 
different stars. The principal credit is usually 
given to lic-ssel for his cktermination of (he paral¬ 
lax of <)i Cvgni—a pair of faint stars with large 
proper motion-relative to faint neighbouring 
stars hv means of the heliotneter. This instru¬ 
ment consists ‘of an ordinary telescope with the 
object glass cut in two along a diameter, and 
means tire supplied for rotating the object glass 
anil for sliding the two halves along their 
common diameter. With this instrument each 
star forms two images, and the observation con- 
! sisls in bringing an image of one Star info coinck 
1 dence with the other image of the other star. The 
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heliometer can be used to measure angular dis¬ 
tances of several minutes with an accuracy second 
onlv to that of the modern photographic tele¬ 
scope. The other determinations of parailax were 
by Struve, who observed a Lyra; relative to hunt 
shtrs in its neighbourhood bv means ol a position 
micrometer as -used fir double stars, and by 
Henderson, who use it meridian ohset 1 ations m 
both co-ordinates of a Ccntuuri. 

During the next fifty years a niimlnr ol ob¬ 
servers made parallax deteimutations b\ these 
three methods, but although they showed great 
skill in their work and prosecuted it with the 
greatest assiduity, it cannot lie said tli.il mam 
trustworthy results were obtained. The eirors to 
which even the best results are liable are show 11 by 
the following seven deli rminations ol the paiallax 
ol 1’roeyon made by lilkin with the '1 ale lielio 
meter : — 

o j ± 1 mis o y 11 e o t >.(<> 

o 4O1 ±01145 "I'M +"001 

o 4O7 t " " oS e ll.S t " " , 

r, 4(1*1 to , 

boon alter the lust application of photogiupln 
to .isltonoim it was found that star pi.11 < s 1 mild 
he detei niined mill great aecui.nv limn plioto- 
graphic plates, it was onlv natural that attempts 
should be made to apply the new method to paral¬ 
lax determination. The initial results showed no 
greater accur.icv than those ohtained visually, bit! 
gradually the- diltuultics have lietn overt ome, and 
a rentalknble degree of aciura<\ attained. It 
might have lieen supposed that the development of 
a photographic plate would lead to a ilistoitioil 
sutheientlv great to vitiate the results, but appar- 
entlv this is not the i'.m. In fait, the ilistoitioil 
is li ss than 0001 millimetre and can he ignnied. 
The dillienltv is to eliminate si sternal Sj 11101s 111 
the apparent eenties ol the star images on th< 
plates s« 1 as to git the photog 1 aphs to fail Id idly 
repri sent the hiavens at the dillerent epoeTis 
provision must lie made for the automatii' eiimina 
tion of everv imaginable source ol system.iln 1 rnn , 
since evirv pri < oiicciv eil source of possihle 111 of 
has turned out to be ,1 reality. I be most 1111 
portant preiaulions to be taken were pointed out 
about twenty years ago by lxapley n in the first 
of the (ironmgen Publications I base include ihc 
taking of till (lie photogiaphs tinder as nearly as 
possible the same instrumental conditions tin 
telescope should always be on lla sunn side ol 
the pier, and as nearly as possible in the meri¬ 
dian. These precaulions are now obvious, as not 
only is the objeitne liable to behave dillcicntly 
in different positions, but the atmosphei 11: ellei t 
might vary differently for the different stars, as 
they are not all of the- stone colour. A more seri¬ 
ous source of error, called the “guiding error, 
was pointed out by Kaptoyn. Tor the brighter 
stars an impression is produced on the photo¬ 
graphic plate more quickly than for the fainter 
„statf£, so that if during the exposure an error in 
guiding allows all the stars to be slightly dis- 
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placed for a short tithe, the brighter stars wili. 
show an elongated image with a displaced centre, 
while the fainter stars will show round undisplaced 
images. Tor this reason Kapteyn urged the im¬ 
portance of good guiding. Hut it is impossible 
to guide suilieientlv well, and the difficulty, was 
salist,n tot 11 v sin mounted only when Scbiesinger 
introduced the- occulting shutter ibis is a sector 
wlui It IS made to rotate rapidlv in limit of The Star 
the parallax ol vvhiilt is to be dtleimined. By, 
reducing the opening in the seclot, the tune during 
which the “parallax --tar’’ is exposed is reduced 
relatively to the other 'bits. It is usual lor the 
comparison stars to be ot the mth or iitb 
magnitude, while the “parallax stars" ate gener¬ 
ally < oiisiderably bnghter. It is possible by means 
ot tiie rotating "sector to cut down the brightness 
bv live magnitudes, l or the ini blight stars this 
is not enough, and some observers have used two 
minting set tors to gave the requiredinduction. 
Another method is to place a screen in front of 
the bnghter stars. It is in in. generally recognised 
that it is most inipoi t.int lo have the piuallax 
st,n and the comp.mson stats forming images of 
nearly equal si/e and density Al the same time, 
even cure is made to have the guiding as accurate 
as possible. In this connection ihe exposure 
should be as slant as will produce leadilv measur¬ 
able images luo or thirr minutes with photo- 
^ rapine 1 el factors with an apeilure of 40 or 
to in 

lx apt ei it’s plan was lo plmlogiuph the region 
under 1 onsideratum at three ditlerent epochs on the 
same plate, vvlinh was stored between the ex¬ 
posures and diveloped only after the third epoch. 

I lie limes ol exposure were 1 liox.ru so as 10 give 
maximum parallactic displacement in one direction 
at the In si and third epochs, and maximum paral- 
lactii displacement in the opposite dim tion at the 
middle ypoi h Tor example, a region might be 
thn e exposures in May "I one year, six 
in the following Seplembei, anil Ihree ill the 
uext Mav, Ihe lelesfope would lie moved 
slightly between the exposim s, ami for each star 
there would be twelve images on the. plate. As 
all the images ot each star would lie (lose to- 
gelhrr, it would only be necessary to measure 
Tci-v small distances on the plate, while bv a sym¬ 
metrical arrangement of the images any possible 
distortion of the him would be eliminated. This 
method is ideal, and was apple d I" some extent, 
but on m count of bad weather interfering with 
till- exposuies it has pniiti'allv been abandoned. 
The photographs at the different rptu lis are now- 
taken on separate plates, and ibis method allows 
of greatest weight being given to those, exposures 
made under the best atmosphere conditions 

The difficulties to be men ome having been fully 
realised, and the necessary pri cautions baying 
been devised, a large scheme tor (he determina¬ 
tion of parallaxes has been undertaken. In this 
work the Allegheny. Dearborn, (Jreenivich, 
McCormick, Mount Wilson, Sproul, and Yerkcs 
Observatories take part. Tlte following table 
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shows the aperture and fcfcai length of the tele.- 

>copes used : — 

Aperture, Food length, 

lltche* Feel 

Allegheny . . 

• 5 ° 

46 

Dearborn 

fXi, 

2 1 

f Greenwich 

2<> 

2ii 

McCormick 

>(t 

ui 

Mount Wilson 

<«> 

is. 

Sproul . . 

-4 

.s'- 

Yerkes 

4 ° 

hi { 

The telescope used at 

Mount 

V\ ilson is a re- 


fleeter, while the others art* refractors. It will 
be seen that the total length varies considerably 
from one insliumtnt to .mother, but the probable 
error of a paiallax determined from about fifteen 
plates is in all cases about ooi" or a little less. 
The explanation given is that with average con- 
ditions of working the images arc harder lor the 
longer telescopes. 1 he apciture is also a point of 
some important e, .is with larger aperture the 
duration of the exposure can he cut flown, and 
with it the ‘‘guiding error.” However, as some of 
the larger telesi opes are really visual telescopes, 
and require a lolnur si reen or spei ial plates, the 
advantage they would otherwise have is reduced. 

Considerable progress has alrcadv been made 
in earning out this scheme of 10 operation, and 
probably at h ast _-oo parallaxes a year are being 
determined. 1 he value of this contribution to 
our knowledge of stellar distances is realised when 
vve recall that m 1S80 we knew tin parallaxes of 
only about tuentv stars, while as late as icj j5 
the number bad ris< n onlv to about 200. As one 
of the recent huge publications we m.iv instance 
the 260 deli rnunatioiis made at the M< ("ormick 
Observatory in the live vein's iqi.| to him). 1 

Let its consider the first star in this list. It is 
# ’ Cassiopeia , a star <4 magnitude 2 j with a 
proper motion "f s.s" ■> rentur v The parallax w as 
found from the rather large number of twenty - 
cight plates 1 xposed as follows: 


1914 Jul\ 

Nov. 1 )< c. 
* 9*5 At'k- 

Nov .- 1 V(. 


1 j f * \ug s< J)l 4 

^ \ 1 >v 1 )e« 3 

> 1017 Aug. 3 

, Nov.- I)n 4 


The parallax found was ooyS" f om 1 ”, in satis¬ 
factory agreement with other determinations, of 
which vve m,i\ quote 0051 '' f 0015" determined 
by Smith with the heliometer, and 00 j l oon" 
found by photog 1 aphv .it tin Alhgbenv Observa¬ 
tory. The propei motion in light avulsion was 
found to be i o 32 [as compared with ! o 
found by Boss (nun nnudian observations extend¬ 
ing through about 150 ye.it's But the agreement is 

not always so satislactorv. Consider, for example, 
tbt* star y Ccti, wlmh forms the double ~ jqq. 
The components are ot magnitudes ;<> and hH, 
and arc. separated h\ about 3". The duplieitv of 
the star might well he at the root of the double, 
although with suitable exposures the fainter star 
should not be seen. 'I he parallax found with the 
Yale heliometer was o 119" +0 017 7 , that by 

• Publiention* of th* I.eaniJer McCormick Observatory of the University 
of Virginia, vot j. 
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photography at Allegheny 0 014" ±0-008", and 
that at the McCormick Observatory 0-037* ± 
0008". The photographic parallaxes may be 
considered as in fair agreement, hut the proper 
motion in right ascension was found to be -0-059'^ 
(from plates extending j 4 years), as against 
— 0147 7 found by Boss efrom observations ex¬ 
tending 150 years. 1 he photographic proper 
motion was checked by plaks giving an internal 
of jl wars, during wlmh turn the differente in 
proper motion amounted to no less than 0-3". 
Hus cannot be explained by the oibital motion of 
the components, which is cxtreimly slow, and it 
is difficult to attribute it to all four comparison 
stars, width on examination showed no appreci¬ 
able proper motion. Results ot this kind are by no 
means uncommon, and the greatest caution has 
to be used in applying small parallaxes from 
single determinations. 

It may be considered that parallaxes greater 
than 005" may be used m tab illations concern¬ 
ing individual stars. Tut smaller parallaxes the 
a< t ulental « rror.x will make the results untrust¬ 
worthy. li lias been estimated- that there are 
about 200U stars with a parallax as great as 005'''', 
although most ot thtm will be as taint as the 
10th magnitude and not uttnut notice. \s the 
number of stars to this magnitude is ot the older 
of a million, it will be difficult to ulintilv the stars 
which are near, but iamt. Slats » hosen at ran¬ 
dom will therefore generally give very small 
parallaxes. Most observing piogiammcs, there¬ 
fore, contain spec iall\ s<.le<ted stars, mk h as very 
bright stars, stars with large piopir motion, and 
binary stars m i.tpul oibital motion lor which a 
tairlv large parallax ma\ be 1 xpci ted 

On account ol this selection n| tin sfais great 
care lias to be rxtnisid m disunions based on 
the measured parallaxis Many l.uts, bowiver, 
have been brought m light. 1 lie most important 
ol these correlate what may be tailed the apparent 
qualities of a star with its absolute qualities. By 
the former we mean those qualities which can 
be found front obsiivation without .1 knowledge of 
the distance, such :o the n.ituie of the light .1 star 
emits, or its angular motion, and bv the latter 
the mliinsu qualities, sin b .is real bnghtness, 
mass, and linear speed l’mbablv the most im¬ 
portant results ate those vvhuh have bei n reached 
at Mount Wilson, vv In re for the later-type stars 
the illative intensity ot leitam spectral lines has 
been correlated with the absolute biightness. ft 
is then a simple matter to deduce the distance 
from our knowledge of the absolute and apparent 
brightness. Parallaxes determined in this way 
are called “ spectroscopic parallaxes,” and recently 
a list of 1646 Ol tin se has been published by the 
Mount Wilson observers. Again, for double stars 
with known orbits and known parallax the mass 
ot the system ran be computed. It is found that 
the* mass of all systems does not differ widely from 
twice that of the sun. Assuming this mass,,we 
can compute “hypothetical” or “ dynamical. ” 

* KiWlngton, ‘‘Sutler p. *5, 
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parallaxes from double stars for which the relative 
motion is known. Again, although jthe linear 
speed differs considerably from one star to 
another, the proper motions of stars can be con¬ 
sidered as an index to the distance- -a mm h better 
index than the apparent brightness. 

In these and other indirect ways our knots ledge 
ot stellar distances is being rapidly advanced. It 
must be remembered that it is all ultimateh based 


ofx measured or trigonometric parallaxes. The 
larger trigonometric parallaxes can b« applied 
directly to the individual stars concerned, but tor 
| the smaller parallaxes the discussions must be of 
a statistical nature, as the rrrois of observation art' 
too great. The mdiieit methods can, however, 
lu* pushed to stars at very great distances if only 
they appear bright enough bu the necessary 
observations to he made 


Obituary. 


John ‘Rom k i 1’ \nm i i 

JOHN ROBLRT PAW hi. L, who was killed in 
J the disaster to the airship R^S while making 
observations on helialt of the National Physical 
Laboratory, was the only surviving child «>t Mi 
and Mrs. Panncll, ol Nutlc\. He was hoi n in 
18X5. A delicate childhood, which none would 
have* suspected from his adult physique, inte i (creel 
greatly with lus education, but alter eouiscs at the 
Nurtliampton Institute and some engineering 
works experience he joined the National Physical 
Laboratory in i<jo<> as a student assistant. 

His best-known work is that carried out in con¬ 
junction with Mr. Stanton on dynamical similauty 
in the flow ol liquids in pipes, which has become 
classical as the most complete drmonstiation ol 
that principle in it^ important applications to 
hydrodv namics. With Mi. Stanton he also in¬ 
vestigated with great elaboration the stiingth of 
welded joints; hut most ol lus work is to he found 
in reports to the Advisory Committee for Aero¬ 
nautics covering almost the whole range ol ex¬ 
perimental inquiry in aetody namu s. When prob¬ 
lems of airship t oust 1 net ion became prominent in 
1910 ho took part in most ol the modi 1 m< asure- 
ments on resistance and the clhc icncv ot controls, 
and when, again, alter the* war, it became pos 
sible to compare the results of model and full- 
scale tests, Pan noil took charge of the latter and 
was constantly making observations on an ships m 
flight. 

In a science so little amenable to general theory 
the ability to make long and tedious series ol 
routine measurements without allowing lanuliatity 


to breed c .ireU'ssness is ol spei ml important e. 

Hus abilitv Panned possessed 111 the highest 
dcgiee. lie had that genial serenity and evenness 
ol temper often associated with one ol his gigantic 
stalinc; neither the paver sits ol apparatus nor 
tlu' impatience of petulant colleagues could make 
him iela\ lor a moment the precautions that are 
the lust necessity ot such work. 11 the human 
tiagedv ot the R^S is parti.illy compensated by u 
gam to science*, that gam will be hugely due to 
merits in Panned s woik which aie tob often 
eclipsed bv more brilliant but not more useful 
uchiev emc‘iits. , 

In private life the* most lovable ol men, he 
radiated kindness and good temper. He' was ot 
tireless plivsical energv, and his w. 11 -time leisure* 
devoted to a small farm, shamed the lull-time 
occupation ol many men. He leaves a widow, 
the true paitner ol all his labours, with whom all 
will fc*c*l sympathy m the c\a< t measure of their 
acquaintance. ^C. 


\\Y learn, with regret, of the death on Septem¬ 
ber j o, 1 rom drowning near Ottawa, of Mr. 
I. \Y L. Slvdix. author of “ I he Humble-bee: 
Its lafe-historv and How to Domestieate It. 
Mr. Sladen was iorty-live years ot age. 

Tin* death of Mr. John Prviu 1 Kor took place 
on September 2. Mr Roe was horn in 12, and 
was the chairman and managing director ot Rope- 
wavs, Ltd., of London. lie carried out a large 
amount ot work in connection with the transport¬ 
ing ol materials by means o| ae rial ropeways*. 


Notes. 


due ( hemual .Icy announo s that Sn W illiam P“j>e 
has been elected ,m honorary fellow of the C anadian 
Institute* ol Clu mistiy. 

Ir is announced that the annual meeting lot i(>.*2 
of the British Medical Association will he held at 
Glasgow on July 21 The authorities of Glasgow 

University have giv«n the association permission to 
usy the University buildings, and offers ol assist une 
should be addressed to l)t. G. A. Allen and I >1. J 
Russel at the Univcisitv. 

We learn from the Lancet of September 17 that 
the Health Committee 0/ the League of Nations is 
constituted as follows :*^Dr. Ldon JBernard, professor 
NO. ^708, VOL. 108] ’’ 


of IngieiK in tlu l nivc*isii\ of Pai U, Ur. G. S. 

1 Buchanan, s< uioi medical ollic ei c>l the British 
M misti v ot Health; P10I. \ ( almelte, clirectoi of 

the Pasteur Institute in Paris; 1 )i Car«»//i, mc'dical 
director of tlu* International Laboui Buieau; Ur. 
I lent i (’airiiic, dir eetoi -genet al id the Swiss Public 
Health S< IV ite; Sir Havelock ('baths, piesident of 
tlu* Medical Boaid lor India; l)i Uhod/ko, Minister 
of Health for Poland; Dr. Lull aim, direc h»r-g*Mleral 
of the Italian Public Health Sc. 1 vice; Dr. Tli. Madsen, 
director of the* State Institute ol Serotherapy at 
, Copenhagen; Prof. Mivajitna. of the Kilasato Insti¬ 
tute for Infectious Diseases, Tokyo; Dr. Pulido, pre- 
j sideht of the Spanish Royal Council of Public Health ; 
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Mr. 'O. Velghe, director-general of the Belgian Puhbe 
Health Service; and Prof. 0 ,-E. A. Winslow, director 
of the League of Red Cross Societies. Dr. Rajeh- 
man, of Warsaw, has been appointed permanent 
medical director. 

The following lectures have been arranged for 
delivery at the Royal College of Phvsicians : —The 
Mitchell lecture, on ' I he Relations of Tuberculosis to 
General Conditions of the Body and Discuses other 
than Tuberculosis,” l*v lb. 1 *'. I’arkes WYber, on 
November i; '1 lie Br.idshaw hrture, on “Sub¬ 
tropical F.s< iilmfs,” by 1 )i. M. Gtabham, on Novem¬ 
ber 3; and the I'it/Bufrick lecture, on “ llrppocrates 
in Relation to the Philosophy of his 'rime,” bv Dr. 
R. O. Moon, on \ou miter X and to. The lime in 
each case will Ik 3 0*1 lock. 

TlIK autumn meeting o| the Pafiactorv Materials 
Section of the Cu.intu Society is to he held at the 
Institution of Mtih.mie.il Kngineeis on Thursd.iv and 
Fridav, Oilobrt t* and 7, when the following papers 
will lie read ‘ Ri frai lorv Materials of flu* London 
Basin.” If D<we\ ; ‘ The Marlow Gas-fired 'runnel 
Oven,” I II M.ulow; “A New T\ pe of Tunnel 
Kiln, Oil -fired, with many Novel Features,” P J. 
Woolf; “ Muminolhermic Corundum as Refractory 
Materials,” Dr. A. Granger; and “The Reversible 
Thermal Expansion of Silica,” Prof. J \V. Cobb and 
H. S. Houldsw’ortli There will also be a discussion 
on gas-firing 

Thf secretary of the Ro\.d Geographical Society 
has received a cablegram Irorn Mr. J M. Wordie, of 
St. John’s (’ollege, Cambridge, nnnoum ing that the 
expedition of Mr. Wordie and Mr <’haw orfh-MuJers, 
of Cam® Collegr, to tie Island of (an Mnven this 
summer has D en \er\ successful, and that the first 
ascent of Benenherg, the very summit of the island, 
has Hr en made 

Account v. to the Uonmrg Post an expedition to 
Sumatra, under (hr lea, In ship of Mi C. Lockhart 
Cottle, is to sail towards the end of the year for the 
purpose of making /oologiial and museum collet lions 
A social < Ifort will he made to obtain particulars of 
the llfe-histon of tin* ora 11 g 

A JOINT irse.irih (iminiitti'c has been formed hv 
the National Ben/olr \ssoriation and the University 
of Leeds x\hnh will lake mer the direction of re¬ 
search in tin iMraction and utilisation of benzole 
and similai produrts in this country. The National 
Benzol*' Assix ration is (onecrned with the production 
of crude and telinrd benzole, and, according to its 
constitution, one ot its ohjct Is is to carrv on, assist, 
and promote m\esTtgaiion and research. The term 
“benzole” is used in its widest serw\ so the field of 
activity of the association embraces carbonisation 
and gasification processes, by-product coke-oven 
plants, gasworks, etc., hut at the present time it is 
concerned mostly with the promotion of home produc¬ 
tion of light oil and motor spirit. Success in this 
direction is thought to rest largely with chemical 
investigations into the possibilities of the various pro¬ 
cesses concerned, and it is with this object that 
NO. 2708, VOL. I08 n ' 


operation with the University is sought The joint 
commit tee # which has been formed consists of equal 
numbers of representatives from the University and 
the association, and the initial membership is as 
follows:- Prof. J. W. Cobb, Prof. J. B. Cohen, Prof. 
A. G. Perkin. Prof. Granville Poole, Prof. A. 
Smithells, Mr. \V. G. Adam, Dr. T. Howard Butler, 
Mr. S. Hcnshaw, Mi. S. A. Sadler, and Dr. E. W. 
Smith. Research work undeitaken will be carried 
out under the supervision of Prof C’oht>, nn <3 reports 
tmbody ing the results will he published at intervals. 

Tub annual exhibition <»f the R<>v«d Photographic 
Society was opened on Mondrfv hist at 35 Russell 
Square, WC 1, and will remain open until Octo¬ 
ber -*<). \dmission is fiee. The greatest novelty 
loan a suentifir point of view is a pot trait of the 
Postmaster-General by M. Louis Lumiere's new 
method of showing the solidity of solid objects by 
means entinlv different fmm the ordinary stereo- 
scopic method Separate photographs are taken of, 
s,u, six different planes of the object, and the camera 
is fcn 1 (instructed that while the relaliye positions of 
the ohjiit, the lens, and the plate icmain fixed so far 
as regards the plane being photographed, a move¬ 
ment of the plate and the lens renders unsharp the 
images in the other planes, 'linn transpaienries are 
then made from the negatives, and these are placed 
in properly spared grooves one behind the other. 
\ diffused light is arranged behind, and the whole 
is viewed, normally, from a distant i of a said or so. 
The result shown is strikingly good m» far as the 
f,ur is com * rued, the definition being a little soft. 
The edge of the collar, where then- is great cen¬ 
trist, shows a double 01 multiple image Mi Howard 
M. Edmunds illustrates a method of photn-st ulpture. 
An image of an ao urately drawn spiral line is pro¬ 
jet ted 1>\ means of a lantern on to the face of the 
siibjei r while a photograph is taken of him A high¬ 
speed drill does the tuning, and it is guided by 
“sighting <1 microscope attach* d to it on to” the 
special pot trait described. A large series of photo¬ 
graphs of spiders, butler flies, moths e{< . taken by 
flashlight without regard to the time of day or night 
except as the character of dir subject rentiers neces¬ 
sary, is shown hv Mr. Oswald lames Wilkinson. 
The results are excellent, most of the pictures being 
life-si/e I here are many radiographs of great in¬ 
terest, .isttonomir.il photographs from Greenwich, 
two photographs of a waterspout by Mr. J. W. 
Knight, and innumerable other examples of good 
scientific work, besides the pictorial section. The 
society's museum, which has lately been enriched by 
a large quantity of apparatus used by Fox Talbot, is 
well worth a visit on its own account. 

I) 1 king the* meeting ot the British Association at 
Edinburgh Prof. \Y. D. Halliburton delivered a lec¬ 
ture on giants. He sard that the popular conception of 
a giant was that he was a powerful, magnificent man, 
and very often used that power to the detriment of the 
races of mankind. As a matter of fact, a giant was 
a feeble and usually short Jived person, and Restitute 
of the features associated with masculinity* It wafc 
■ , , ■ 
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V v esttbtfttied that certain organs, such as the 
'Toid gland a»d the pituitary body at the base of 
'p brain, had vast potentialities and great value. 
?gantlci&m was due to the over-activity of the 
tuitary body froth birth, or sometimes Kofo*e it ; 
at it occasionally happened that this over-activity 
rt me into play after the increase of bright was no 
^nger possible, and this was evidenced in an imi- 
•fowth of the extremities, which was technically 
ailed acromegaly. It was very sti iking that {un¬ 
ions ot a man's brain could hr iemoted, as was done 
n the recent war, hut this tint thuoid gland was 
of prime importance; its entire removal was to]. 
Jrtwed by death within a \erv short time, and its 
over-activity or under-activ ity determined whcthn 
inen were big or small. 

• At the Edinburgh meeting of the Rritirir \smmm- 
tion Sir \V. Ridgeway extended to totrmism the theoiy 
'of ancestral woiship which he has applied, in his 
c“ Origin of Tragedv,” to the in\estigation of the 
.drama. A prominent part in its development has 
; been plaved bv transmigration, as in the use of 
the ancient Egyptians. Some Indonesians venerate 
the crocodile as a beneficent being, and look lorw.ud 
to becoming crocodiles after death, while tubes in 
Sumatra venerate tigers, supjxising them to be tin tr 
ancestors. Thus the reveience for certain lius, 
animals, etc., depends on the pi imarv be lief in tlx 
immortality of the soul. There can be no doubt, as 
some authorities stated in the course of the dis¬ 
cussion which followed the rending of Sir \V. Ridge¬ 
way’s paper, that totemism is often found in con¬ 
nection with the cult of ancestors Rut the ditfu tills 
remains that transmigration or the imniortalih ot tIn* 
«oul does not sum to be on* of the* eailicst and funda¬ 
mental beliefs that unw in tlx- human mind, and that 
totemism displays itself in manv ]>ails ol the world 
as a toinplex foim of belief, the varieties of which 
cannot easih be- explained b\ am single tlu*oiv of 
its origin. 

In the September issue of Man Messrs. Ru\ion and 
Hott give 1 an intrusting account of the |>otfei\ in¬ 
dustry of Malta, the furls having been collected 
during the visit of the Oxfoid Antlnopologu al Expedi¬ 
tion. Two methods, the old and the new, aie in use 
In the former method we have n baked clav sup|x»t 
holding a wooden disc set spinning In the h.md in a 
e^ockwise direction- -a method occasionally used for 
making ollas, or large water-pots, but now falling 
intoclisu.se. In tin. 1 nnv method an iron spindle, with 
the point in the native lock-floor, is used, the lower 
disc being tinned anti-clockwise with the foot, and 
the clav worked on the uppe*r turn-table. lilts 
method has been in use onl\ for about ten yrais, 
and one woman did not know how to work the 1 
modern wheel. 

In the current issue (\o 1 . 22, part M of the Records 
of the Pndian Museum two entomological discoveries 
of, unusual importance* are put on record. The hint 
is that of a dragon-fly of the genus Epiophlcbia in 
the Himalayas. This genus, which appears to com¬ 
bine the characters of the Zygoptera and the 
Asisoptera> is an exceedingly archaic form, and has 
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hitherto been known from* a single Japanese species. 
A larva sufficiently advanced in development to be 
identified with certainty was found in a small col¬ 
lection from the I);u ji-eling district by Dr. F, F. 
l.aidlavv, who, iccognising itv importance, has per¬ 
suader! Dr. R. J. Tillvard to ele^e 1 ilx* it ill detail* 

I he l.uv.i of this re mat Ruble 1 genus w is hitherto un¬ 
known, and the extension of the geogiaphical range 

I I mn Japan to tlx* Himalayas is a matter of great 
inteiest. '1 he second dixtoverv is that of a species of 
the t» rnutophilous hemipterous gt mis Teimitaphis 
on tlx* east 10.1st ol India. The genus consist* of 
e ui unis flatten**d, wingless insects supei in ially f'e‘- 
■sembling t 'occid.o or Aphid.**, but cunforming in 
stmeture to the lktnopteia. Species have* hitherto 
bc*i*n found in tlx wanner jwirts ot Ninth America, in 
South \merieu, Ausliuliu, and West Africa, but not 
in the Oriental legion. Prol 1 . Stlvc’sli i, vvjio d*‘- 
scribes the Indian form fiom a nest of ('opioiewtCs 
fh'wn, teg.mlx the genus as n pie venting a distinct 
tamib , which he calls Termitocorid.e. 

WT have received the (niiet.d R< port of the Survey 
ot India for the vear mm m Field-wink still $uf- 
leied from n shortage of officers, but this difficulty 
was being oveitomc. TojHigraphical quvrys during 
tlx 1 year covered 30,4(14 sqi>uie* miles, im hiding Large 
areas in l r pper Hurma and 'IVnasserini. Among the 
new sheets published were 104 1 -i 11. sheets, 3c) §-in. 
sheets, and S “ degier ” sheets, '1 wo new sheets of 
tin* million map were pmdurrd, and piactically the 
whole of India, Afghanistan, Persia, and parts of 
Hmmn are now published on this scab* No additions 
v\eie made to the two-million sera > ‘Tin* report in¬ 
cludes indues to the maps n| vat mils stales. 

Turn i- jiajxTs in the Re voids of tlx* (i«’ok>gical 
Sutvev of India (vol. 53, pai t j, nj- 2 ]) he ar on the 
development of imnetals ot economic interest, but 
an* in no ease* of a vei v hopeful nalnt**. 1 >r. \. M. 
ll«*ron dese 1 ibes lod«*s of anlimomte 20 It wide south 
ol Moulnx*in, Ihirma, in a distiict when* labourers 
mav lx* d* serilxd as evaix*scent Mi. 11 . ( Jones notes 
numerous oee urrenefs of tlx* same* *>i «* in tlu* southern 
Shan States, none bring of matkul nnpoitance. Mr. 
<1. 11. dipper gives a summaiv, from a menl journey, 
of “ 1 be (icologv and Mineral Re*s<>utce*s ot Eastern 
1’e‘isia.” Here tlx* continuous <1* struction of forests 
lias left no fuel for smelting ore. An interesting 
account is given of the* long underground tunnels, 
often lined with glazed ppx*s, which convey water from 
the gravels for irrigating land lower down the slopes. 

An important studv of the origin of banded gneisses 
and amphibolites occurs in Mr. C. E. lilley’s paper 
on “The tiranite-gix isse s of Southern H\re Penin¬ 
sula, S Australia ” (Ouart. Journ. Geol. Sor. London, 
vol. 77, p. 75, io2i). The production of the charac¬ 
teristic granular garnets and secondary pyroxenes of 
amphibolites from primary pvrovne, in a basic 
igneous rock invaded by granite, is excellently 
described. We may note again that in discussions 
of the banding of composite gneiss justice is rarely 
done to^the work of L/*vv, Lacroix, and Callaway 
(in Co. Galway), which dates back at least to 1887. 
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A mkmora.vi.kjm ha? bech issued under the direction 
of the Jndian Government bwDr. Gilbert T. Walker, 
Director-General of Indian (Observatories, on the rain¬ 
fall of |une and July and the probable amount during 
August and Septrmbi r, n^i. I b< imimimhui appeared 
over the saiious pat Is of the lountrv at about the 
normal times j he i<>mbin<d rainfall ot June and 
July over the plains of India as a whok is said to 
have bein ne.wlv noimal, tin d« lie ieni \ filing onlv 
1 in., 01 5 per 1 eiit , but tin n was a deficieni'v of 
more than 20 p» 1 unt. m the Cnited Provinces West, 
the Punjab east and noith, tli< N<*rth-W»-t Erontut 
Province, Hahn hisi.in, Cenii.d India Hast, and Mala¬ 
bar. Tlu menioianduin givis the ailtial rainfall for 
the separate months |une and Julv and the departure 
from file normal for the fiftien 1 liiel pohliial divisions 
and the fhiii\-thni stib-div isinns of India Detail** 
are given of tin iid'nt data regarding the condition'' 
most lik« k to have inlluuui on the rams of August 
and Septi mhi 1. 1*1 >i ; atmosphei ie pn "lire over India 
and the snow I d! in mountain legions, as well as the 
meteorof<»gu a l londitious ov« 1 the Indim Ocean and 
in other parts are discussed 1*10111 tliexf condi¬ 
tions it is sumitratiscd that in \orth-\Vest India, 
including tin w * si of tin l mt« d I’lovmces, and in the 
Peninsula, it is hkelv that the total i.iitifall of August 
and Septunhii will exued the avwage. poi North- 
East India and Burma the conditions aic >.iid to he 
too um 11 tain to justify a forecast 
A not-'1 five ve.us ago Prof Onion made some in¬ 
teresting si ismometric measurements of the move¬ 
ments of the great thimnev at S.igmoseki under the 
action of wind (N.urnt, vol. mi, i*> 1S, p. 43m. It 
was found tlut the top of this chimnev, 550 ft in 
height, moved through a total range of 7^ in when 
• the velocity of the wind was 7X miles an hour 1 he 
most interesting result of the measurements was that 
this movement took plan; at right angles to the 
direction of the wind. With the wind the range was 
Always undet 1 in. Prof. Omori has leienth re¬ 
peated these experiments on other lolunms (Hull. 
Imp. Karthq. Inv. Coin., vol. u, nui, pp 77-152), 
The most loftv is the reinforced lomrete tower of 
the now wireless telegiaph station c>f Haiamunachi 
This is a hollow, truncated cone, 01 >0 ft in height, 
with an external diameter of 57 fi. (f m at the base, 
and of 4 ft <> m at the top, the thiikness of the con¬ 
crete wall being 33 in. and (> in. respei lively The 
tower is situated about 1*00 km fiom the ptimipal 
earthquake /one off the east must of Japan The move¬ 
ments were registered hv a portable two-t omponent 
tremor-1 er order magnifying from m to 50 times 
Experiments were made at various times during the 
construction and after the completion of the tower, 
the maximum \elo<rt\ of the wind vaivmg from 20 
to 45 miles an hour It was found that the move¬ 
ments were quite insignificant until the height of 
the column was 200 ft., and thev became distinct only 
when the height exceeded 5 >0 ft On com¬ 
pletion, the maximum range (or double amplitude) 
was 69 mm., but this was increased to above 103 mm. 
when the iron frame, weighing more than‘two tons, 
was attached just below the top. The range of 
6'u jmm. was attained in the direction perpendicular 
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to that of the wind. With the wind the maximum 
range was only i«q mm. The period of vibration of 
the completed column was 207 seconds, or 2J2 
seconds after the addition of the iron frame. Prof. 
Omori has also measured the vibrations of a twelve- 
story brick tower, 172 ft. high, at Jokyo, and of 
six five-story Huddhist pagodas m various parts of 
the counfrv 

Ar the Washington meeting of the American* 
Pin steal Society in April last Prof. \V. K. G. Swann, 
of tin- I'niveiMti of Minnesota. diie(ted attentioh 
to the influence of the si/r of the earth on certain 
changes in terirstrial niagnilism. The method of 
investigation is not exact from the mathematical 
point ot view, but keeps the phvskal principles in¬ 
volved in the cak illation ilearlv to*th< fore. In the 
first place, it is shown that fleet nr uirrents Oilce 
stalled in a copper sphere of the si/e of the earth 
would diitcasi n». $7 pet ifnt. of 1 hi 11 initial value in 
3,000,000 vears. In th» mcoikI, that it 'in li a sphere 
were originally mugiwtised and naan- were then 
taken to demagnetise it, tin* same stntuneni would 
hold for the magnetism In tie thud plaie, if the 
so-< ailed sriulur variation of the niagii* fixation be 
r» garded as due to tin rotation about tin earth's axis 
orue in 500 vears of a uniform m.igiu lisation per- 
p< ndicular to that axis, the interior lonductivity of 
the earth must lx of the order {'30,000 of that of 
iop|>cr. In the short paper in tlu* issue of the Journal 
of the Washington Academy of Sciences for June 19, 
which is the onlv aicount ot Prof. Swann's con- 
i lusions at present available, he points out that corre¬ 
sponding statements max be made will) n spect to 
the sun. 

Wmi relcieno to the inquitux made bv Mr Hedger 
Wallace in a letter entitled "Cmnahth ” published in 
\.\ivrj of August 25, p. Kir, we Irani from Messrs. 
Erinoid, Ltd., of Lightpill Mills, Stroud, Gloucester, 
lh.it cornalith and galalith an* both traib names used 
bv different firms for ivory and horn substitutes, etc. 
Galalith is the trade name for a cas< in-foj mnldehyde 
material manufactured bv the Galalith Co. of Ger¬ 
main ; cornalith is presumablv the name selected 
bv one particular lini; to indicate that imitations of 
horn are their ihiet products. In England casein- 
formaldclnde products are manufactured and sold as 
raw material under the name of “erinoid,” and 
Messrs Erinoid, Ltd , claim that their output, nearly 
700 tons, dining I he past vear is far in excess of the 
combined output of both galalith and cornalith fac¬ 
tories The firm exhibited some of their products at 
the Hiitish Scientific Products Exhibitions organised 
in rqi8 under the auspices of the Hritish Science 
Guild. Vegetable casein has not so far proved as 
suitable as milk casein for the manufacture of casein- 
formaldehyde material, but if the Galalith Co. choSC 
to send out an inferior produtt made from vegetable 
casein, there is nothing to prevent them from apply¬ 
ing to it their own trade-name "galalith.” ; 

Mkssrs. Ciiarlks Bvkkr, of 244 High IlolborVt, 
W.C.i, have issued recently a new classified list XHty 
73) of second-hand scientific instruments and book?. 
The catalogue .cqrtfaipsa ’tiumfetf.aC mftroscop<es, of 
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ivide range id s tee &nd pric£, ,and many object-glasses, 
*ye-pieces, and other accessories are also listed. Sur¬ 
veying instruments, particularly theodolites and levels, 
ire well represented. In the section devoted to tele¬ 
scopes tt number of second-hand instruments, both 
■electors and retractors, on equatorial and altazimuth 
notmtoi are offend for sale.* 1 he list includes a 12-in. 
effector and a 12-in. and a 7i-»n. refractor, as well 
is several smaller instruments, objei (.glasses, eve- 
>ieces, sidereal clocks, and other astronomical appaia- 
us. A sprie> of lantern-slides has bent prepared to 
how the appeal ante of the bright line spectra between 
he limits 4000-7000 A. IF of the commoner ebmenis 
cith normal dispersion. 'slides of t wen tv-seven clc- 
nents are now available; the\ should be of lotisider- 
ble service to science te.uhers. Other fiatuie- of 
he catalogue are the sictions dealing with eameias 
nd other photographic apparatus and books; the 
liter mutants, among a number «>1 useful text-books 


» 3 » 

and series of scientific periodicals, vote, a# to 104 of 

N \Tt‘RK. • * - 

Tm Cambridge Cniversitv Press is publishing the 
tlm-e following books in the autumn • "New Mathe¬ 
matical Problems,” bv Major P. \. MacMahotl; 
“Set its Spem.i,” bv lb. Noiman K. Campbell; and 
’ \\ eaihi 1 Pi edit lion l>\ Numerical Piotrss,” by F. K. 
Uu haids«.n. l be fust.named will be pi<*hlems based 
on the jH-rimitations and coni In nation-- ol elementary 
geometrual shapes ; the second will be the til of the 
Mipplenu nl ii) ihapieis t * > the author's ' Modern FleC- 
tiual 1 heoi vto w hu h allusion has ahcadv been made 
in \\HKh (Ft bru.ll V 24, I* Sp*); and the thud em¬ 
bodies a scheme ot weather prediction. resembling the 
ptvHiss emploved in tin pioduction ol the !\'iiu1urtl 
1 /m?(1 m< 1 ( b. At the close ol the piesent \ui the same 
publishers will issue " Alternating ('uimil\" in two 
parts, 11 \ ( 1 amb. It is intruded as a guide to the 

student attending a thne-tiim routs,> . ,u the subject. 


Our Astronomical Column, 


NF.rri'MMR Mi II’OKS \li.\\ F Denning w i in s 
"An exiellenf sei ies of abundant obsitvalions w«n 
obtained during the hist ten da\s of the pi 1 sent 
month bv Miss \ (itace ('00k and Mi |. P M 
Prentne at Mow market, and srvira! IuhhIm d 
meteor paths ware eaiefullv recorded, from wbuli .» 
number of inteiesting i.adiant points \v<ie deti\,<l 
Tin se bn lude v.uious s\stems w bii b have he« n will 
observed 111 past \eais, and siveial wbuh appanjitlv 
represent new showers 

“An active radiant ot Orionids fiom qDFlSj° was 
detected on Stptemlnr 1 vvhuh s< em-. to have 
escaped previous observation; and among ihe , ,ld 
streams we obsei vrd wen tin- ► \ii,tids, a C,iv, 
sinpoids, a ft Pi ids, and 1 \urigids. 

** Fireballs are usuallv vej \ frequ* nl in N» ptember, 

and the j>r< sent month has pn>v« d no txciplion. 

Several brilliant men 01 s from (’apiuorrms wen- ob¬ 
served on Si ptemht r <>, 7, and 14. On S, ptemb, 1 7 
and ft large mctiuis wen seen from a i.ub.mt in 

Auriga, and on Sentemlw 1 ro two bi ilbant ob|ei is 

were n (order!, possihlv from a radiant mar a ( vgm 
The (inns of 11n- two littii were at o in and 11 }n 
Cl.M.T , and fu? tber obs< l V.llinns of ihese v.uious 
objects would b« valuable This displav of Ovgnids is 
a long-con fin m d om , uul was noted \s m>m i.dlv 
active on S< pt* mber 1 tqift, as m i n (mm Pinto! 

Ionis^iion in Sin 1 \ k \ j vtosnuto-s. I)i M \ 
Saha has published an important s<*ri< s of pipus on 
this subject in Phil. }fag. (vols. 40 and 41) and in 
PrOc. Roy Soc., uu A fiQ2i), A useful sumniai \ and 
critique of tlu-s, is given by Mr. F. A Milne m 
Observatory for St ptember. ' 'l lie woik umsph of 
two parts; the studv of tin condition s of ionjs.iiion 
by the formula? of ph\ sical chcmtsin, and an m- 
deavour to explain some of the featun s of solar and 
Stellar spectra in the light of the m suits '1 along 
calcium as an example, the peneniage of ionisation 
M different temperatures and pressures is tabulated , 
the tabic indicates that at the surlncc of the Min both 
normal and ionised atoms of calcium should be pbnti 
ful, and, in fact, the g, II, K lines are all present 
On the other hand, at great heights above the photo. 
Sphere the pressure is small and ionisation almost 
complete; accordingly, only the enhanced lines H, K 
ate visible here, g not being traced beyond a height of 
5000 km. Analogous results are given for several 
other elements, and fiope, is held out that the method 
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mav eventuallv allotd an mdb ation of the procure 
at v.uious blights abov* the photosphere 

1 < s>,»n- ,u < alsoil« dm < d liom the progi 1 ssiv*' apjx’ar- 
ime and dl-appi al aiici ot toil tin lines as w <* jkXSK 
along tin .I lies uf si 1 I la 1 s|hiIi,i li om M to (). Dr, 
Saha d» t« 11111m s the t( mpei ilme of e.u h Ivpe, his 
values 1 mging itoin 2 ;,ooo Oa, iS.ooo Ib», to cjooo 0 
\la, ami |ooo‘ Md I h< s»- me ill lau n 1 oul with 
lliosi o{ Russell, Wilsing, and Si In hum , but slight!) 
login 1 on ilu ,o< rage. 

11 will b< 11 uu mbi'iul that si \ < 1 d asti ..m >im 1 s have 
suggistfd that, the -upplv ol gt avitation.il t net gy 
Ding uisultRunt to maint tm then «n 111 111. the stais 

1 <■ di awing mi tin- rmigv of tin atom It is |ik< ly, 

tin 1 <*foi 1 , that uomi( (inmistiv will pi 0 an impnjtant 
p.u t 111 thi ashonomv <»l ilu- futun * 

Vuditti t Srvu’s Obsejvations ot s.-vmlv-tvvo 
will-known vaiiable st.u-s, the R \ N «• 1 which 
tangi from yh. 21111. to zjh., win* made by 
P10I X’ojlTih Salank -it Piagm- lntw«-cn the 
\<ais 1S77 and iS«j 4. I lu-v ate npiodm<d in groat 
ib tail 1 >\ Pud Radislav Piatka ill a pllbli. ation re- 

(intlv t( («tv(d f * I nti 1 sui bniigi 11 ubt r d* n I.icht- 

w «( 1 1 s< 1 Alti nr \ ci amlei lu bn sn-im- Nach de/i 
F< oharhfmig* n von Prof. Dt \ o|t» v <h s.ifaHk.” 

\ ol 2. pp mt 1 So. Plug bi Kivn.il, ruil 3 )t 
Ihe magnitudes »,f tlu* (oinpaiison stats are discussed 
and comput'd with all available aut hoi it ies; the 
(Illicit no's ot magnitude between them and the 
vai tallies rue giviu in full, and tlu* nature of (he light 
( hi y<* , with the datis of maximum and minimum, is 
disiussed in all < <»s<>s whete the obsei \ at ions suffice 
foi tile pm pose l here aie also mauv estimates n! 

< olour. 011 Sthnudl’s numerical si ale, vvlii'li represents 
white 1>\ o, v el low bv 4, mange bv 7, tid bv <) to n,>. 
Ilu- long period vanablesin this volume ate without 
i \« ejttion orange or red; eleven of them have colour- 
i si unates t \ ti tiding lu \ mid <j, and one star, S C Vphei, 
has a < <>loiir-< stim.de of to 

1 he following stars have esp»<iallv long and full 
situs of observations: R Fronts, !< ('aim lopardi, 

R Diaionis, R \quil.e, F ( vgni, \ < vgui, S (..Vphei. 
Observations of two nov.e are im hided in the volume. 
Nova \urig.e fell from 4m to inn in a few weeks ^ 
eatlv in then revived to 02m. early in 18,^3, 

being qum. at the end of that year. Nova T Corona* 
appeared to remain steady at 9-21x1 during the years 
t 88b to 1894. • 
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Spontaneous Combustion in Coal Mines.' 


TTHL fin;it report of the Departmental Committee 
_ appointed by Mr. McKenna in 1912 “to inquire 
into the circumstances in which spontaneous combus¬ 
tion of coal occurs in mines, its causes and the means 
of f«eventing it or ol dealing with it,” has now been 
issued. 1 

Inform it is a model of what such a repoit should 
be; it opens with an historical review of the subject 
front (lie seventirnth erntuiv, it prweeds to summarise 
and analyse tlu stnntihe evidence collected during the 
last ten years, and then considers the conditions which 
are found in pi.nine to b« eondui ive to sjxmtaneous 
ignition in eo.il. mines and the means of preventing or 
extinguishing stub lire-, 

The question wh<lhei (oil ran ignite per sc, or 
whether this i>, < If«•< n d tluongli tin heating of an 
impurity, eg non pwites, h.is long been in dispute, 
the older opinion, both among pi at heal men and 
chemists, in< lining strongly to the view* that the 
oxidation of pyrites i> the piiman cause of the 
ignition. 

In an mt» it-ting quotation fiom I)r. Plott’s 
“ Natm al Distort of Staffordshire ” (lOXh) we learn 
that the shale and small coal lelf in the hollows of 
old Workings will Ine “naluial of themselves,” and 
“have done h<\<>nd all mtmoiv ” The seat of the 
healing is said to he i 1 n 1 \tur« of the “laming,” that 
lies between the mt iMUfv of the coal, and the “sleek” 
when “\ei\ much mixed with brass lumps ” Plott 
evidently bans to flu pwites theory, and quotes Dud 
Dudley and l)i Powers .is vouching for the state¬ 
ment that small ioal and sulphuious sleek w hhn 
moistened mil exposed to the air will turn red-hot of 
them selves. The e\]>crience of mining engineers, who 
found as a hut that fires mainly <x»urred in seams 
rich in puifes (as in S(»ulh Stattoidshire) and were 
absent in codihlds t'-m h as the Durham field) when* 
the pyrites is \<r\ low hacked as this ixpetieiue was 
Tv the authority ol chemists Irom lb 1/elms to I.iehig 
- led to the almost niiivei>il heliei in pyrites being 
the sole can si of ignition I >1 Pnci in 1 Sr >4 seems 
t(» have hnn fin fiist to suggt st that coal could itself 
abspi h owgen and become luxated. and this \iow* 
received mmli support from the experitm nts of Dr 
Richlets, of Waldf nbiirg, who showed that fine coal 
with very little pyiites m it would absorb owgen and 
heat up, while the pyrites ifsejt showed very small 
absorption 'I hr Roy il Commission appointed in 187b 
to inquire into the spontaneous combustion of coni in 
<fhips regarded pyrites as the primary 1 ,un\ but found 
that the condens.nlion of owgen on the surface and 
the subsequent oxidation of the coal matter were 
u contributor \* ” causes 

Since th ii d ite c\pn intents in France, mainly those 

1 f)r p-ertiiu ■ .1 (’. •muni [<*c nil sp.,r,i411, <>u« Ci'iitlitlMt »»t -if C<mI im 
M lpw I inn 1 1<<M‘ •»t of 1 !><- n i> trhn> ril it ('onuM'lt'c '»n sp mtaiiOMiv 
CVwnt>Htlu»'i of ( ml ei M(n*s (e"*i»i'l 1(17) (l.»"i 4 on II M St.itioncr) 

Office.) 1' t.i 


of Henri Fayol, and in Germany on the seam* of 
Upper Silesia (where fires are frequent), have shown 
; that the condensation and absorption of ox)gt*n frofti 
; moist air by coal itself - especially when the coal is III 
j a thick layer--are the important factors in ijpofr- 
: laneous combustion, white the oxidation of pjritfes 
, (marcasite) is a less important factor. Up to the epd 
i of the last century we may say that the pyrites theory- 
had the larger following; but since the report of the 
1 German Commission in iqio scientific opjjiion has 
changed, and the opinion ol practical men has been 
doubtful. 

The verdict of (he Committee-a body of men 
practically familiar with coal-mining--that they are 
satisfied on the scientific evidence brought before them 
lh.it coal subject to spontaneous filing owes this pro- 
, pertv, not to its pyrites content, but to the direct oxida- 
! 1190 of the coal matter, should set at rest all reason¬ 
able doubt and concentrate attention on the real 
cause. That some heat nun !>«• generated by the 
oxidation of marcasite is admitted, but its direct effect 
is negligible. Wheie pwites mav play a part is ill 
the disintegration of coal whereby the latter may 
' become more permeable' bv air, and so more readily 
, oxidised. 

' In aiming at their conclusions the. C'omimftee was 
largely influenced bv the experimental work ol Prof. 
Bedson, Sir K. Threlfall. Dr. Wheeler, and Dr. Hal- 
el.me , yy I10 wen* in close agreement, and when* there 
\ still appewred to he some doubt, eg. m tin* i.hc of the 
Bullhurst sea m (North Sfallotdsluie) and in that cjf 
, the Barnsley scam (Yorkshire!, the (’ommittee re- 
: qtiesltd Dr. Whei let* to earn out special experiments 
. fot them. These* experiments aie epiotcd in full and 
‘ appear coneluxive I he Uonumtlee directs attention 
! to Dr \\ lieeb 1 N statement that tin higher tin oxygen 
1 content of a coal the lowei is its Pniperature 
’ ol sell-ignition, and emphasise the practical im¬ 
portance of the tact ill if a coal containing more 
than in p< c i < nt of oxygen is liable to inflammation 
or, at all events, is xusjjee t--w liercas a coal con¬ 
taining less than 0 pei cent may be rcgaided as nt)n- 

slispri | 

: (l is interesting to note that the w ot k ol the pala?0- 

hoi.mists is not neglected, and that tin " fusain ” of 
i Dr. Marie Slopes the moilu r-of-t <>al (shown by' her 
to be woodv fibre'I forms at its juncture* witli “vifrain” 

, glance coal the critical point of am piece of coal 
with n yard to intlammnlion a conclusion which 
recalls Di Ploit's statements .is to the mixture of 
; “laming” with “sjrck.” 

The remaining sections of the repoit deal with (110 
practical aspects of the* suhiee r, and give many tech¬ 
nical suggestions fo. preventing and dealing with gob- 
files One of the most imnorlant points discussed is 
the practicahilit v of hydraulic stowage 1 a certain cure 
if it could be worked 


Lighting of Factories and Workshops. 


TN it)i ] a Dep.irinnnt.nl ('oimmttee was appointed 
** by the I feme Secretary to inquire* into the light¬ 
ing of fae toi ies .me! workshops. The' Committee 
issued in mi^ an interim report e'onfainiiig much 
valuable* information which attracted much attention 
and still holds a unique position amongst official 
literature on this subject. On that occasion statutory 
provisions requiring adequate and suitable lighting in 
everv part of a factory and workshop were recoin- 
mended. Values of illumination were also prescribed 
KO. 2 708, VOL. I08] - 


in the interests of safety and convenience, but de¬ 
tailed! recommendations on the carder of illumination 
necessary for various industrial processes Were 
deferred^ 

The* work of the Committee, suspended during the 
, later stages of the war, was resumed in 1920, and a 
I second report defining with greater precision ttjn 
phrase “suitable lighting,” has recently been issued 
( (Cmd. 1418. rd. net). The report debts specially wftb 
I the , three factors of glqre, shadow, and consfancy. 
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Clare • *%/of unduly 

bright lightsIn. thfi ‘direct fieW of vision' or on the 
«;dcc i hereof. or tltrdugh inconvenient diioel icih-otion 
of light from shiny or polished material l-'oui 
requirements bearing on ihe above points are now 
suggested:— 

(1) Evers light source (except otic ol low biight- 
rtess 1 ) within a distance edi too ft. from any ptrson 
sanplovcd shall be so shaded ftom such prison that 
no' part of the filament, mantle, or flame is distin¬ 
guishable through the shade, unless il be so plated 
thdt the angle between the line from the me to an 
unshaded part of a source and a horizontal plane is 
not less than 2o°, or in the ease of any pet son em¬ 
ployed at .a distance of b ft. or less hum the soutie 
not less than 30°. 

(2) ■ ■ • “Adequate means shall be taken, either to 
suitable placing or screening of the light sources, 01 
by some other ettecuve method, to present cltreel 

r/,p. wicti an intrinsic brilliance not exi.Ceding s candles per srj. in 


refteefiori of thtr fight front a Smooth 

face into the «ys* of the worker.” A_• ■ 

/ ,) . Adequate means shall be taken to prevenl 

the formation of shadows which interfere Wtb the 
safety or efficiency ol any |>erson euiployed. a 

e •• No light sources which ilnkei ik unoerfiD 

abrupt change, in candle-power in ,u. h manner** U>. 
interfere with the saleis or ethciemw ot :m\ person 
employed shall he used lor the illumination of .«■ MC- 
ton or workshop,” . 

In view Ot the fact that extensive alt. t nitons may 
lie oct asioiK-d In compliance mill tH''"* 1 e.|t'"emCnhs, 

it is lurlhei preseiihed. . . . .. ,• 

'll,at as legaitls existing installations. A 
teas! inahle tune limit should he given before the above 
1 euuifeiiieuls la tome o|M’railve. , 

An ap.M-ndix to the repo, ( commit, *'"■" 2 '!%™' 
.domed in vati.ms American states and iceftm- 
nundations made by the Illuminating Engtneei mg 
So, tett in (iermanv. 


The World’s Wheat Supply. 


T HE statistics, dealing with the wheat supply of 
t the world are discussed by Sir James Wilson 
in,an interesting and exhaustive paper entitled 1 he 
World’s Wheat,” contributed to the Journal of the 
Royal Statistical Society (vol. 84, part 3, Max, 

19 21). ' t ex 

Having |K>inted out the varving accui.itv of avail¬ 
able statistics and explained the system ol calculation 
adopted, the author gives the pre-war tive-xenr 
average yields for all wheat countries, together with 
the exports and imports. For this period the world’s 
Yield was 107 million metric tons, of which 222 mil¬ 
lion metric tons -more than one-fifth <>i the whole 
were produced !>x Russia. I lie net world ixpoits 
amounted to 185 million metric tons, of which Russia 
again contributed the largest pt opoition, near lx one- 
fourth of the whole; while of the net impoits of 
180 million metric tons (itoat Britain was the hugest 
importer with 50 million metric tons, fol'ovxed hv 
Oerpiany with 1 <> million metric tons. Natmallx, 
these figures weie all pimfoundlx a I feet id In xxai 
conditions. Statistics are not available foi such 
important rountries as (icrnum, \ustrja, mil Bel¬ 
gium among the impoilers, nor for Russia, Rumania, 
Hungary, and Bulgaria among the exporters, but for 
the tw'entV-one countries when* litiun s have hi < n 
published the average yield was Ob 8 million metric 
tons during the war, compared with 031 million 
metric tons before the war. The importing lounliics 
on the average produced less than .before the war, 
but they also imported less. Britain in< rinsed lu r 
■average yield from 16 to i<) million metric tons and 
reduced her average net import ftom 5 «> to 5 2 million 
metric tons and her average consumption from 75 to 
million metric tons. Ihc exporting countries 
United States, Canada, and Argentina all intreasid 
■fchittr \ ields considerably, and also t h t it' exports. 
Australia ini reused her yield, but Iter axunge 

export was much the same as the pre-war 

ityrjrage, probably on account of the large loss of , 
stored wheat by mice and wrevil # depredations. 

* india r n average yield during the vv.'tr wax practically 
' tihg. same as the |>re-\Var average, bill owing to the 
,Export restrictions enforced by the fiovcrnnienl m the 
IriiwfeSts of the consumers her average net export fell 
frpjjrt A 13-5 million metric tons before the war to 
#sk.i»ylU@n metric ions during the war period. 

• mltfilii'regard to the, supplies of 1919 and 19*0. 
e^kS-iiteglStyssUi and Rumania <which m the pre-war,. 


e.xpoilx) and India (expoil from vv hu h counl > W«S 
I u aclii a IK p.ohibiled), ihe oilier <xpo. ting «> u mrk. 
began the eeleal war on August mm, ' " 

r> . million metric Ions ol exportable xupplli x xtUI m 
hand, while there wax also a large H«'“" 

wav 10 lb.i polling Countries. All h' "P°f l 1"6 

1 i tunlrii s logcibe. in mm 20 i"'1H*i ted |S„ .mlKyi 
n.et.ic mnx, which ix about the pre-war aveia^wg 
dunng Dial v i .ir the Arg. nluie and Vuxtr.iliu got fid 
of 1 lien emba.iaxxing xu, plus while '<AV.i.« x ho WWl 
of Ibe \ e.„ Ihe Inmd Slates had pracli ally, a morto. 
poh ol expoil, and so obtained verv ugh pm x. Sir 
Ln.x Wilson estimates that !.« the c. 1.*• »t » 
i nilmg |ulx <1, m-M. there will be 1S9 million metric, 
tons nailable lo meet ,he exIimaUd Jem and ^ 
, T o million metric tons, which will U avi , xuir.denl, 

t-sw 

and m the temporals advantage ol p. % 

emand should ex. red the supply; but f ”' 

is bell. 1 that supplv and dem*1« 
,„ud ox mate. In the .mtbor'x ot,... on from 

t'lnlordit. availabl. a. the ..me, <«'•' 

A,:‘i^r 

Ku ”d’ ' .1 .V. ld xvUt d xA.-l<l ^uHicifi.t lo rrtee.t 

fhe'worW-x probable demands-. For the more distant 
inline fears'are x„m..imex expressed tbal the grovrth 
u,, r Id’x popu ation, and e ■ pe. lalh Ol me 
Liber Ol wheat'e.lurx. will result in a permmiem 
deailh of wheat, but il must be 1 emeinb. rgd that the 
gi.al majoritv of mankind prel.r grams o h. r thrm 
wheat, and even the wheat-eaters substitute oilier 
gr.iins without much ^cnxc ol hmdMup. 

^ v\ i«h romud to wh<*nf prices, m most huropean 
,-oua.ii. x „l .he present day .he. high 
,re largelv due to the depreciation of he yuriou. 

; Ler currencies. The author disiuxsex the difieren 

(actors which will (.fleet the wheat P'“ vj- raUs of 

exchange, freight charges, etc -and 

X,, far ax Britain is concerned, tin price '. g , 

will be lowered if “the rale ol exchange the 

iTniuxd States of Amoiica improves, and ir 

South An,erica continae lo l' g, IJI'g. 



Onfrersity and Educational intelligence. 

London.— the following speclol advanced lectures 
have been arranged at King’s College for post, 
graduate and other advanced students. The. dates 
given an; those on which the courses begin Liquid 
• Fuels, Mr. Harold Moore, October 17; “Liquid f uel 
Engines," Dr. \V. R. Oriunndy, October 24; “ liridge 
Construction,” Mr. H. \V. Fil/Siroons, October 14; 
"Cascade Intluciion and Synchronous Motors and 
Generators,” Mr. I.. J. Hunt, October t8 ; "Re. 
us forced Coiimir," Dr. Oscar halier, Januarv it,. 
ti)23; "Acuirate M.-asnri inents in Mechanic,il Frt- 
cineering ■ 'I he Lsc ;„ul Testing of Gauges,” Mr. 
r. H. fsoll, j.imi.uv ?4; “Wireless Transmitting 
Valves, I’mf. C L. hortesnic, January 24; and 

Die ( heapinmg of Kledrical Energy in hire it 
Britain," Mr. <\ II. Wnnlinghani, February 27. 

OxfOHD. Mr. |. II Jeans, secretary to tlie Ro\al 
Society, has ln-iii , 1,>p<>in11 >, 1 ffailcy kcluier for 11,22. 

BlRMtM.it\\t, f!y ih,. retirement of Mr. W. H. 
Cope, the f iiiversiu librarian, the Utmcr-ilv loses 
a valuable Mtv.ini whose place will be difficult to 
till. In ls*l\ teats of sttenmuts and whole-hearted 
devotion u> tbuv Mr Cope has biouglil the rapidly 
growing 111,1 art to a stale of ellicit net out of all pro- 
[X'rt-him to Ihe 1 Speinliltiic involved.’ Regardless of 
the tact ib.it Ins salary was a nine pittance and that 
the hbr.in was di plurality understaffed, he always 
gave of Ills best, and bv his .ever-readv assistance lie 
earned the gratitude of ui.mv geimations of staff and 
students whose good wishes will follow him into Ills 
retirement 


nl'l" H ', r !‘ >r llT !" r< ' s f» he delivered at Johns 
Hopkins l»nivc*rsity, Baltimore, on Octobci c 6 

'en S " IV? 1 ""' K " ilh ' ' vhl> hUI h'he as' his 

subject be Differentiation of Human Races in (he 
Light of the I henry of f lot monos. ” 

On. D. Hi unv, Grieve lecturer on pin siological 
chemistry in the Lniveisin „l Glasgow, has been 
appointed professor ,,f plnsiolog, i„ || u . Cnivfrsitv 
of Durham ( ollege ol Medicine, Newcastle-upon- 
iyne, m succession to the late [Vof. ]. A. Men/ies. 

AitONG the free public Gresham lectures shortly to 
be delivered at Gresham College arc the following . 
Ifiysic, Sir Robert At msd ong-|oncs, October n ,, 
‘i< and ' 1 j Astronomy, Mr. A. R. Hi„ks, October iS 
iq, 20, and 21; and Grometn, Mr. W. II. W.igst iff 
November 7, N. and 11. The lecturc-liour is 
o J o dock. 

TflK 1 ‘iospectus of Cnivcrsitv Courses in the 
Municipal College of 1 rchriotogy, Manchester, for the 
session mu .'.'lias recently been issued. Systematic 
training extending over a p-riod of three or four ye us 
is provided in mechanical, elecfrb.il, municipal and 
sanitary engine,.,big, the technology of the chemical 
and textile; industries, photography and printing etc 
University courses leading to the degrees of Bachelor 
and Master of technical science in these subjects are 
rivdilabu 1 , and, in addition, there ate numerous pnrt- 
time day mid evening courses for the benefit of en¬ 
gineers. apprentices, and others who cannot attend for 
fuu-ttme^ instruct ion. In conjunction with the 
Studertts Union there is n technical sSection consisting 
u X i • ” en ' ,r ' a1 ' Engineering, and Textile Societies, 
the objects* of which are to discuss technical subjects 
of interest to the members and to arrange for 
periodical visits to -works and factories, , These visits 


■ ' Cftlemttfn t>f Scientific Pioneers. 

8*plemb«r ia, 1703. Vincenzo Vfvinm died.—Thn 

bast pupil of Galileo, Viviani took a prominent place 
among the geometers of the seventeenth century, and 
became mathematician and chief engineer to the 
Grand Duke of Tuscany. 'V j 

September 22, 1874. Jian Baptiste Armand Louts 
L4once Elio de Beaumont died. Professor of geology 
in the College de France and successor to Aragb 
permanent secretary of the Paris Academy » of 
Sciences, Flie de Beaumont had a leading share in 
the geological survey of France, and among his best- 
known works are those relating to the age and _ 
origin of mountain systems. 

beptember 23, 1738. Hermann Boerhaave died.'— 
The most famous physician of his day, Boerhaave 
as a professor of botany, medicine, and chemistry 
raised the University of Levdcn to the summit of its. 
fame. His writings were translated in many 
languages. 

September 23, 1877. Urbain Jean Joseph Leverrier 
died. Sharing with Adams the honour of the dis-. 
coveiy of Neptune, Leverrier was one of the greatest 
branch astionoiners of last cenfurv. lie ’'in(coded 
At ago as director of the Paris Dbserv.itoi \, where 
he carried out the complete revision of planetary 
theories and the formation of new tables. 

September 23, 1882. Friedrich Wohler died. Bom 
in 1800, Wohler white a teacher in the Berlin Trade 
School first piepared the metal aluminium, and in 
1X28 effected the swithesis of uiea. lie collaborated 
with Liebig, and, like him, was a great teacher. 
From 183b lu* held the chair of chemistry at Got¬ 
tingen. 

September 24 f 1541. Paracelsus died. A remark- 
aide figure in the annals of •-cienci , Pataecl-us—or 
Theophrastus Bombastus \on llohenheim was the 
contemporary of Coperniius and Luther. An erratic 
genius of extraordinary insight, hut notorious habits, 
he was a leader in the revolt against authority \vhi<$h» 
marked the beginning of jvmdern scientific progress. * 

September 25, 1777. Johann Heinrich Lambert 
died. One of the group of learned men attracted to 
Berlin by Frederick the Great, f.amhert enriched* 
both mathematics and astronomy by his researches 
and discoveries. 

September 26, 1703. Johann Christoph Sturm died. 

- Sturm has been called the restorer of the physical 
sciences in Gorman). He was for many years at 
the Academy of Alldorf, and persistently advocated 
the introduction of science .Mo the schools- of 
Germany. 

September 26, 1868. August Ferdinand Mtfbius 
died. Holding the chair of higher mathematics atld 
astronomy at Leipzig, Mubins was regarded as or\e 
of the leaders in modern projective geometry. 

September 27, 1908. John Macon Thome died,— 
As assistant and successor to Gould at the Cordoba 
Observatory, Thome did much for astronomy in 
South America. - v , 

September 28, 1895. Louis Pasteur died.~- 

Ilonourcd as a benefactor of mankind, Pasteur wa& 
a great chemist and a great biologist. Pie was drasyn, 
to the study of chemistry by the lectures of Dumd$,' 
and became *n professor first at Strassburg, therir 
Lille, and in 1867 at the Sorbonnc. The Pasteur 
Institute in Paris contains his tomb, and his record 
of services inscribed upon it thus:— 

“ 1848, Molecular dissymmetry. 1857, F erfnttfftfy 
tions. 1862, Spontaneous generation. 1863, Sftidfes' 
on wine. 186 *, Silkworrp diseases. 1871, 
beer, 1877 , Contagious diseases >of ’ 


<*«*.»• amplify tf» *c nw «s 
the college itself .for Metical 
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Paris. 

M»4*m *1 Scient««, August 22.- -- M. 1 . 4 on Guignnrd 
1 ihfdtalr.—J. K. 'de Firtat . Hypergeometric funo- 
pins othigher order with two variables.- R. ServlUe : 
he tangential and radial resistance of a turning 
Jdy, Application to the isochronism of the conical 
mduluin bv a central force. K. Ogura : The movo- 
teftt. of a particle in the Held of a charged nucleus, 
t. Pracopfu : The depolarisation of light by liquids 
siding crystalline particles in suspension. l>e- 
tdarisation is practically ml for pure liquids, vei v 
hall for non-cristalline suspensions or for substances 
ryttallising in the cubic system, and large for doubly 
Trading suspensions. A solution of ferric chloride 
i strongly depolarising, suggesting that the colloidal 
irticles are crystalline and doubly refracting. P. 
lejean : The transformation of iton at the Curly 
oint. From the experiments described it is con- 
Ipdcd that the apparent discontinuity produced in the 
tiignetic qualities at the Curie point can be explained 
v a continuous action, either the progressive tians. 
armalion of an a form into a p form, or, 111010 
imply, the progressive separation of the elrmcutan 
lagnets bv the gradual rise of temperature. M 
irMcl and Mile. Marie Braecke • The presence of a 
lucosicb- hydrolvsable by emulsin in two species of 
he genus Mcl.uiipyrum. These plants Mac ken on 
eying, and this is shown to be due to the presence 
f a glucoside. This glucnside, on hvdrolvsis, gives 

black insoluble substance. It is possible tfi.it tile 
Incoside is aucubine. —M. Bc/saonotf : 1 he nnti- 

COibutic principle ill potato-juice extruded in pre- 
ence of acids. '1 he juice e'xliactcd from potatoes by 
Iicssurc possesses a vec v 'smal! .uiHseorbulic aclioti 
ts it was (benight piohablc that the amiscoi l.utic pi in. 
:plc* might unde r these conditions have been dcsttoycd 
>V laccase, a small proportion of citric* arid was in¬ 
corporated with the potato before applying pi resort 1 . 
The acidity in the juice thus obtained was sufficient 
c) inhibit the oxidising action of the laccase, and it 
vas found that the aiUisCOtfuttic action o! this ox- 
,'ressed potato-juice was much higher than that c\- 
iressed without the addition ol acW.- |. Mascnrt 
,V wither forec'asts fen long periods- [. Pnllfis 1 The 
vile of. the chontliiome in the- defence of the plant 
igainst parasitic invasion.--II. Ricoroe ; The orienta- 
ion of the stem St. Jomcsco ■ Anthocy anidme s in the 
roc state in tile flowers and reel leaves of some plants. 
Proof that this real pigment exists in the ftce state 
n red organs of plants A Ko/.lowski : Saponntinr in 
\fnfunt ruspidatum. 

September 5.— M. Georges I.emoine in the rhait - 
5. Banach • linsunbles of points the differential co¬ 
efficient of which is infinite.— J. (irialou The itrola- 
ion'ul and permanent movement of a liquid, the ti.ajec- 
tOfies being vertical and plane and the regime per¬ 
manent.—A. Liimiire and II. Couturier- The relations 
>etwetn the anaphylactic shock tend the introduction 
if precipitates into the circulation. The experiment- 
}f Affttus on the introduction of an emulsion of bees¬ 
wax into the veins gave results which appe ar to ton- 
.radict the physical theory of shock put forward by 
fee atrthors. Additional experiments wfth the wax 
summon are described, showing that this ran also 
canaphylactic shook if injected into the left 
yantflcfe of the heart. The authors regard the experi- 
fucntl'Of Arthus as affording additional confirmation 
ftf. -thfcir' views as to the cause of shock.—J. Pottier : 
Observations on the chromatic masses of the nuclei 
mi}'t& . tin; cytoplasm of the cells of the carta} and of 
•• ■ ' •' ' ' ” J 0nkti«e;in itfnr—~ 



: A colour* reaction 

to antiscorbutic extracts aqd hydrotjqirtbn** 
author describes a modification of the 
phenol reagent which gives a blue colocation wnb 
plant extracts known to possess antiscorbutic % 

and no coloration, or coldur not blue, with plant 
tracts devoid of antiscorbutic power. It is not 
as proved that the blur colour is due to the anti- 
scorbutic .substance, since it may be caused by a pt>ly~' 
phenol split oil in solution from the vitamin C. 0! 
the numeious phenols tested the. only one gixing the 
same blue colour proved to be hydroquinonc. 

IiPlNUOKOll. 

poyal Meteorological Society, September 7, Mr. H. 11 . 

1 looker, pn*sident, in the chair. K. II. Hooker ; Ihe 
functions of a scirntilic society, with special reference 
to meteorology. The main functions ot a society are 
the discussion of discoveries, the toimation of R 
library, and the printing of technical p|x.-rs. In S£itc 
of the increase in Government institutions undertaking 
original scientific investigations, there are niQT* 
scientific experts outside (io\eminent service than III 
it, and the latter find the society a necessary means of 
intcr-cominimic.iticm in older to keep abreast of the 
limes. Th^ spiead of science among the greatest - 
number of people is one «>f the most important objects 
of the society. Ihe recent amalgamation of the. 
Koval and Scottish M< tcurologir al Societies might 
appear to curtail the opportunities of Scottish follows, 
but the present session m. Edinburgh was intended to 
be the forerunner of otlais. Also, local meetings 
iou!d be held at any ccntie \\Unr there were n 
MiOieicnt ntiinbt 1 of U How s within te.uh. Dr. A.* 
Macdonald Meteor ologv in rinduine, with ypeewt 
lefimicv to tire rxruncnces of malaria in Scotland. 
The fundunn ntal meteorological factor influencing 
biologie.il reactions is lein|K*r.tlure. 'Ibis influence is 
universal in its application to organic life, and has • 
specific implication in the pioductiou of disease, lilts 
role of trmpt tatuie in the manulactuie ol^ diseases 
duo to the parasitic proto/oa is dealt with in a con¬ 
sideration of the temperature limitations of the 
dr velopment of the sexual phase of the pl.ismodia of 
nialaia in the anopheline mosquito 'I be history of 
tlie occurrence of malaria (ague) in Scotland is studied 
m r« bit ion to temperature conditions that have pre-* 
vailed since catlv in the eighteenth nntury. Actual 
recorded outbreaks are shown to coirn ido with abr 
normal high temperature over several months m con-' • 
secutivc vears. Wars have been the mam factor m 
tin- introduction of malaria infection, which, aUnougn 
iK)vv erless to establish ihe disease endemic in Scot* 
land, will prorlure an out break when import at urn m 
large volume c oint ides with a mean fempei at ure of 
(io° F. continued over a period.* l>f. A. Crichton 
Mitchell: Ihe diurnal variation of atmospheric pre** 
sure at Castle O’er and Kskdalrnuiir Observatory, 
Dumfriesshire. 'Ihe hourly values ol atmospheric 
pnssure recorded at hMulnlemuir Observatory during 
the ten years 1911-20 have recently been reduced, and 
a comparison with those obtained bv Dr. C. Chree 
from the Castle OVt barograph records during 
show verv considerable differences, although the 
stations are close together. These differences are 
r>n>bahly due to unsuitable exposure, of the Castle er 
instrument anti to its i.nporfrrt tr-mprralure eom- 
iMMtsntion.- Hr. S. rujiwhara : The natural tendency 
towards symmetry of motion and its application as 
a principle in meteorology. “Any revolving System 
in Nature tends towards symmelrv within the limit or 
its freedom.” A special rase of this prmciple. Is That 
” when any revolving fluid ties near to a plm# hetun- 
|,.,j}ary .i^sixfe ,tfh4* "tonormal to that <bo*rtw 
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dary. ” M^ny ex$uiw>fcti ,w» *fw«v r**; t'»— r 

h«v» ton obtained'ir^ Meteorological bbservations, 
and synthetically the universal existence of the above 
proposition is assumed. It is suggested that the 
piresent principle must be derived from "the principle 
equality.” (\ J. P. fc Cave. Smnr notes im 
meteorology in war-time. 
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The Explosion ate the Nitrogen Fixation 
Works, Oppau. 


O' 


. 


,N the morning of September 21 an ex- 
plosion causing enormous damage 
occurred at the nitrogen fixation works of the 
Badisehe Anilin und Sodafabrik at Oppau, near 
Ludwigshafen, on the Rhine. The town of 
Oppau has been entirely wrecked and presents 
the appearance ot war-dc\ astated ruins, and the 
neighbouring village ot Edighcim has met with 
the same fate. Numbers from 500 to tooo are 
given as estimates ot the killed, and Ihe other 
casualties must be very large. It is stated that 
the explosion was felt 175 miles away at Munich. 
Photographs which have come to hand of the 
scene of the disaster show a huge crater. 

The history of the works at Oppau is of great 
interest, and their importance to Germany was 
'. supreme during the war, for it was there that 
synthetic ammonia was produced in enormous 
•quantities sufficient, together with ammonia from 
• another synthetic source and from gas works, to 
•Enable Germany to obtain nitric acid lor the 
,, jtjjftnufacture of high explosives, when the supply 
■ Sot Chile saltpetre, the former source of that acid, 
had been cut off by the Allies. 

. ■ The experimental work on the combination ol 

A/,-, njtrogen and hydrogen carried out by Haber and 
colleagues at Carlsruhe had been closely 
-watched and partfy subsidised by the Badisehe com- 
■" hkir ultimately took over the process, and 


•‘waif «> o$er£te the Haiblf-SiSsch . The 

necessity for fixing nitrogen from thfe-iMf, after 
the first set-back to the German attackvtefSu&^t 
about a large extftision of these works, it 

is stated, about aoo tons ot ammonia a day Wtre 
produced there. The magnitude of this technical 
achievement is apparent when one consider* the 
enormous volumes of hydrogen and nitrogen that 
had to be prepared and purified, the mechanics! 
and chemical difficulties that had to be overcome 
in bringing about their combination under heat 
and pressure in large steel bombs charged with',; 
a catalyst, and the complexity of the contingent' 
plant for movement of gases and liquids and for 
alisorption and concentration. Many millions 
sterling- were expended on the construction of the 
plant, which required several thousands of skilled 
workers to operate it. 

The ammonia thus formed was largely con¬ 
verted into nitric acid by the Ostwald-Mlttasch 
method during the war, lmt since then it has been 
used for the manufacture of fertilisers, such as 
ammonium sulphate and ammonium nitrate. The; 1 
formation ot ammonium nitrate is particularly 
favourable, as it involves oxidation of arfly a 
portion of the ammonia to nitric acid. *'The 
Germans claim to have overcome the difficulties 
of the application of this hygroscopic salt lor 
agricultural purposes, and to have had good 
results from its use. 

In addition to the Oppau factory, a still larger 
one operating on the same lines has been erected 
at Merseburg, in central Germany, capable, it is 
said, of producing boo tons of ammonia a day. 

While the cause of the disaster will no doubt 
be fully investigated, the significant statement is 
attributed to one of the directors that the ex¬ 
plosion must have taken place in a store of 
“ammonium sulphate saltpetre.” Presumably a 
store of ammonium nitrate (Ger. ammonsalpeter) 
with or without admixture with ammonium 
sulphate is meant. In another account the quan¬ 
tity of this material is given as 4000 tons. 
Although ammonium nitrate was used in'very 
large quantities in this country during the war for 
mixing with trinitrotoluene to form amatol, no 
accidents occurred in handling it. Circumstances 
have, however, occurred, mostly elsewhere, thar 
have thrown some suspicion on its being 1 quite 
innocuous from the point of view of danger; but 
to bring ammonium nitrate, which is an, KsjMOSive 
body, up to the pitch of violent explosion or de- 


.^■y^^existing's,factory “..if er^ct^Ltanitioo .i*^}pji*,.ti»,application,,iif‘,a;W^; 4 aten*c- 

been dW'b^fetonating 
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in its midst a’Jiigh txplosive, and a comparative? 
measure of the violence of ammonium nitrate 
itself and of its mixtures with trinitrotoluene was 
quoted in a recent lecture to th* Chemical Society. 
The appearance of the crater formed in the Oppau 
explosion is reminiscent of the effect of the de¬ 
tonation of a large quantity of explosive, and the 
•respit ed the inquiry into the cause of the disaster 
IS awaited with much interest. The factory is in 
the zone occupied by the French, and medical and 
Otjter assistance is being rendered by them and 
by the other Allied troops on the Rhine. 
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Products. \ ol. t : On the \alitre and Signifi¬ 
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Plants. By Dr. P. Haas and T. G. Hill. 
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Longmans, Green, and Co., 1921.) ibs. net. 

(a) Kittsehuitrc and Situate. By H. | c Chatejicr. 
Berechtigfc Hebersel/img by Dr. H. Finkcl- 
siein. Pp. X, 4.458. (Leipzig : Akademische 
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19ao.) 

( 3 ) The f olatile Oils. By E. Gildemcister and 
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{4 ).The Fundamental Processes of Dye Chemistry. 
By Prof. H. E. Fierz-Dav id. Translated by 
D.r. F. A. Mason. Pp \iv +. ..40 f iq plates. 
(London : J. and A. Churchill, iqat.) 21s. net. 

<*)' TV/f I;SSKS ' HAAS AND HILL’S " Chem- 
**■*■ is, ry «>f Plant Products ” is now in 
its third edition. As it has been reprinted, the 
opportunity has been taken to rearrange ihe sub- 
ject-mafter and to devoir more .attention to 
physiological problems. 'Phis has caused a con¬ 
siderable enlargement of the work, which will now 
appear in two volumes. The present volume--the 
fits! of the series-deals primarily with the 
chemistry of the subjevt and, in the main, consists, 
of the chemical matter of the earlier editions, • 
revised and brought up to dale, and to some’ 
extent .rewritten. It is arranged under ten sec-, 
uons, viz. ; Fats, oils, and waxes, and phosphat-i 
id6S; 1 aldehydes; carbohydrates; glucosides; 
tannmsvpigments; nitrogen bases; colloids; pro- 1 
teipspatuf enzymes. Each section , is largely sub- : 
divldeap so a» to make it aSpdtJmpitdsewWve iW 
possible; s, Ther,« , 4s ( , > o| ho rieeetsiry" 
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cal tgwinediton between the 
probably impossible to devise a perfectly 
scheme of classification, as in a well-orctferfd 
treatise of chemistry, where the several parti irtt 
knit together in more or less logical sequent*;. 
The scheme adopted by *the authors certainly’ 
serves to bring together all the more important 
facts connected with the chemistry of plants 
plant products, and with the aid of an excellent 
index and an ample bibliography there should be¬ 
little difficulty in the search for information. . ’’ 
The analytical section is one of the most CO1J7 
mendable features of the work. It has been care-', 
fully compiled, and the several methods are actor • 
quately described. It is perhaps impossible now , 
to make the change, but honour is not giveft " 
where honour is due by ascribing to Fehling tbtf : 
method of determining’ (ertain sugars by thee 
reduction of an alkaline tartrate solution of coppet 
sulphate. 'I he real author of this method was the 
b reneh chemist Barrcsuil, ;md his name should ., 
be given to it. 1 lie merit of the German chemist > 
consisted in studying the conditions under which 
the method gave eonsisteni and uniform results, 
hut he added no original feature to the process. 

In consequence of the great development of the 
sugar industry in Germany, Folding's directions 
were generally followed in that country, and his 
name came to he associated thereby with the 
method. Similar instances ol misappropriation' 
are not unknown in German chemical literature. 

(a) Dr. Finkelxtem's translation of le Ch,atelier's 
admirable monograph, “ J.a Silire et les 
Silicates, was made during Ihe winter of 
1 D 1 *4 tb.it is,within a few months of the ap¬ 

pearance of the 1'reneh work— but its publication 
has been delayed by the occurrence of the Great > 
War. The delay has, however, enabled the trans- . 
lator to include a certain, amount of new mattpr ' 
dealing with refractories, and has thereby added 
to the value of the treatise. Le Chatelier’s work 
on silicic acid and its industrially important com¬ 
pounds is unquestionably the most learned c6n l 
trihution vet made to the literature of the sub¬ 
ject. It is a model of what such a monograph 
should be—excellently arranged, clear, concise 
yet adequately full, and scrupulously accurate. 

Ihe compilation of such a work must h&yfii 
required an enormous amount of research an4 
reading, in addition to an intimate personal 
acquaintance with the subject based upon Io«fe 
continued original inquiry. Indeed, this nbte 'M 
originality, obvious on almost every page, ts\q5ftp 
of the most characteristic features of the bopjtuqjJ 
is to be se^n in the. judipouafand criticaldtr* 
of the iSUbi*^ — v " li ^ 

Wmifino.. Ale 
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^Jlrai^h 'omniscient so* far as regards the 

E trial . 5 in question. 

t. Finkelstein has done his work excellently, 
his translation reads well. He has managed 
i tt> convey something yf the clarity and polish of 
| Style of the original. The book is well illustrated 
•_.with cliches from the French edition, and is admir- 
■ ably printed.' It is, however, worthy of a better 
index. 

(3) The printing of the English translation In 
Dr. Kremers of the second volume of the second 
edition of the standard work, by Gildemeister and 
: VFr. Hoffmann, on the volatile oils was completed 
iqifi, but its publication was delayed until last 
' year- The treatise, which is the most authorita¬ 
tive work on the so-called essential oils, is pro¬ 
duced under the auspices of the well-known firm of 
gchimmel and Co., of Mdtitz, near Leipzig, who 
are among the leading manufacturers of these pro¬ 
ducts, and have contributed largely to our 
knowledge of their chemistrv by the systematic 
investigations which they have caused to be made. 

' In fact, a yery considerable amount of the ana¬ 
lytical and physical data concerning this parti< ulnr 
class ol substances emanates from their lalxira- 
tories. 

The number of the essential oils already known, 
and more nr less well investigated, is legion. The 
Volume before us describes the chemical and ph\st¬ 
eal characteristics of upwards of 400, and includes 
only the oils up to and embracing those of the 
Zygophyllaceai and of part of the Rutaee® of 
Engler’s “Syllabus der Pfianzenfamilien. *’ 
Another volume will be required to deal with the 
test. Many of these substances arc obtain¬ 
able in very small quantity, and have little 
or no commercial value. Others are important 
articles of trade and produced in large quan¬ 
tities. Whether they are made in large or in small 
grtiounts, their regular investigation is part of the 
Routine work of the Schimmcl laboratories, and the 
f results are published periodically in their well- 
known reports; ultimately they find their way into 
the successive editions of this treatise. Of course, 
tile book also takes note of other published work. 
Indeed, its bibliography is an important and vain- 
•able feature of the work. Practically everything 
that is known at the time of compilation or revi- 
sjpu on the subject of volatile oils‘is probably to 
.be found in it. 

■.-•Thq book is suitably illustrated with reproduc¬ 
tions from photographs and drawings of appara- 
ttl| .ai)d distilling plant, and it is also provided 
the areas* of production of 
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and index ant ftsmarkably complete. ;’Aa, a-^tyork 
Of reference it leaves little to be j 

(4) Dr. F. A. Mason has put the colouf .t^j&try 
of this country und#r an obligation to lliltn pjj'ljJS 
translation of Prof. Ficrz-David’s wtl!*Ki)fi^B 
work on “ The Fundamental l’tocesscs of’ Dye 
Chemistry.'’ It deals with the general opt'ra* 
tions — sulphonations, nitrations and reductions', 
chlnrinations, oxidations, condensations, azottsa-* 
tions, and couplings—incidental to the manufac¬ 
ture ol synthetic Colouring matters, and describe* 
the inlei mediates employed and the Special 
apparatus needed. These operations should be 
carried out on a semi-manufacturing scale, and' 
the apparatus involved should be similar in 'dhar- 
arter to that employed in actual practice. The 
several processes are described in full, and illus¬ 
trated b\ drawings and plans, such as an engineer 
could work from, of the plant to be used. ■ _ ’ 

Valuable features of the book ure the notes 
on works technique and, on works mahagt;- 
meat, which are based on an extensive pU^Ctictd 
experience. It will surprise some people to be told 
that, as compared with other industries, the Value 
of tin- entire world production of dyes is vpry 
slight, its worth, according to Prof. Fierz-David, 
being in 1913 20,000,000!.-- not more than, a tenth 
part of the value of the wool crop, or a fifth .of 
the cotton crop, or a third of the rubber crop. 
The chance, therefore, that synthetic dyes, made 
in Germany, can furnish any considerable fraction 
of the amount demanded, by the Allies by way of 
“reparations’’ is not so great as is generally 
supposed. At the same time that is no reason 
why the manufacture, which is a staple industry 
in Germany, should not bear its proper shSfe.tif 
the penalty which Germany has incurred by. her 
unrighteous acts. ', V' 

Institution and Behaviour in Fijian 
Society. 

Fijian Society; or, The Sociology and Psychology 
of the Fijians. By the Rev. W. Deane. Pp. 
xv+255. (London: Macmillan and Co., Ltd,, 
1921.) jf>s, net. 

M R. DFANF’S work deals, among other 
topics, with the child-life, games, re¬ 
ligion, ancestor-cult, sacred stones, symbolism, 
moral character, etiquette, fishing, food-prohibi¬ 
tions, and cannibalism of the Fijians. He dops- 
not attempt to give more than a sketch of tip m ft ; 
aspects of Fijian life, and some value, is taken, 
from his work bv his habit of quoting "pt^bcf 
authorities Instead of telling his own story; s The 
on Fiji.has,yet to W written, 
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'of: ''-Waifar^ «'nd..:carmibtiti»m ; ''&^ v |ft;|tt^.' 
the Introduction of firearms. EuropeadahaAft nftfick 
to answer for in the matter of stirring up strife 
in various parts of the earth. “The ancieay 
legends describe a peaceful immigration of a 
hall-shipwrecked and fork^n people. . . . it is 
not till long after that any serious war is evea 
hinted at”—a state of things that is apparently 
typical of the early history of the Pacific. , " 
Altogether a readable and eminently human 
book, with much reasoning on human behaviour’, 
far in advance of that usually found in ethnological, 
literature. W. J. Perry. , V , 




, Laboratory Designs. • 

Laboratories. Their Planning and Fittings, By 
' A. E. Munby. With a historical introduction 
by Sir Arthur E. Shipley. Pp. xix + 220., 
(I.ondou : < 1 , Hell and Sons, Ltd., 1921.) 255. 

net. 

A N up-to-date compendium of experience in, 
all that pertains to laboratory Resign and ,. 
fittings is proyided by this volume, which is well 
illustrated by plans and sketches of many of the 
latest buildings for scientific work in schools and 
colleges. It is accompanied by a criticism of dif¬ 
ferent types, while uselul suggestions will be 
found for makings the best use of laboratories run 
on the more orthodox system of teaching science. 

A perusal of the book will well repay those 
responsible tor the extension of science teaching 
in our educational establishments, and will help 
to prevent those costly mistakes which, through 
insufficient knowledge ol what has been done else¬ 
where, luxe in the past so often characterised 
the building of scientific laboratories. The jpub- 
lishers, as well as the author, are to he emigrate- 
lated on the publication o, a really useful book in 
handy size, well bound, and with excellent letter-’ . 
press. 

The first chapter, “The Scope and Inception ,» 
of Building Schemes,” deals with the factoti ’ 
which affect the ultimate design of the building.- ‘ 

It is a suggestive presentation of the subject and,', 
a comprehensive analysis of the problems that must. Vc, 
be considered before any plans can be set out. ' > 
Mr. Munby in no way attempts to define thtf J"s' 
actual requirements of any particular type dCl.yjt 
school or course of work. His book is intemSM^-isS' 
rather to assist the designer in obtaining the ? bsfjj!fS?C' 
and most efficient equipment within the limit ppejjfo;^’. 
scribed by funds available or .methods tf 
ing. Naturally, this has. led him to 
and , desigflsVfpr the mqgt 


and ethnologists arjt’eagtw&y awaiting soiqte such, 
work from the pen of Mr. A. M. Hocaft, whose 
preliminary sketches give promise of so much to 
comei V 1 , . v 

The work under notice is, in its way, excellent. 
In his treatment of psychology the author does 
not follow the usual practice of accounting 
for the beliefs and practices of uncivilised folk 
by means of some extemporised psychological ex¬ 
planation. O11 the contrary, bis work contains 
some of the soundest social psychology that it has 
been our good fortune to read ior many a day. 
The Author is keenly aware of the interrelationship 
of social institution and behaviour. Tor instance, 
he, along with the Rev. T. Williams, fails to 
detect any element of wonder in Fijian religion, 
but finds plenty of fear. He does not, however, 
claim that this fear has been aroused in the Fijian 
by his experience of natural phenomena; on the 
contrary, "the answer is to be found in his history 
and past social life.” The Fijian race has had a 
warlike past, and the people have been at the 
mercy of cruel, warlike chiefs. “He knew what 
invasion meant, and he was a victim to the war- 
terfot by night and day. . . . Fear was * bred in 
his bon*.’ It is not wonderful, therefore, that 
fear came out in his religious life ... at the 
present time, fear is inseparable from the Fijian 
natUW, and . . . this fear is the result of his 
histprv and past social environment. 4 * 

Again, in speaking ot the moral character of 
the Fijian, Mr, Deane says : “Many people are led 
by erroneous* or narrow conceptions of social life in 
general to forget that the Fijian’s past is crystal¬ 
lised in his present social surroundings, and they 
proceed forthwith to pronounce judgment upon 
him as if he had had the same history as a Euro¬ 
pean. The diagnoses ol such people are, there¬ 
fore, often unjust, caustic, and unscientific. For 
they take single threads of his character, and 
judge therefrom the waip and woof of all.” In 
Some capital chapters on the influence of social 
organisation on behaviour, the author sums up his 
,, method of inquiry in terms that reveal his atti¬ 
tude : “ So far we have examined the Fijian char¬ 
acter as expressed in certain religious beliefs, 
social customs, and ceremonial symbols. We shall 
now study it more directly as the outcome of par¬ 
ticular social institutions.” He proceeds forth¬ 
with to give an analysis of the effects of com¬ 
munism upon human behaviour that should Ire 
read by some of our individualists, as well as by 
the communists, for both will find there some¬ 
thing to learn that w'iU not entirely please them. 
Fijian communism has its good, as well as its 
bad, side. _ ... *V,; 

' It 4 # interesting to ftpte that great 
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io laboratories 

W.-^avvvrwqr^iwiK;■' . 

ft#br Schools 3 much simpler scheme of fittings 
Hi necessary ; it is in connection with schools 
jitter than with colleges that new * buildings 
pjre likely to be required in the near future, 
although it is impossible to standardise their 
requirements. The author rightly points out 
(that a great change is taking place in educa¬ 
tional methods, and that natural science is 
likely in the future to become, at least in its 
elementary stages, more and more diffused into 
"Other school subjects, so that eventually every 
class-room may require special fittings, while the 
■tfile of the laboratory as a thing apart may gradu¬ 
ally disappear. Such evolution is well exemplified 
in the teaching ol geograph). Hence considera¬ 
tions such as these must materially affect all labora¬ 
tory arrangements and must not be lost sight of 
in the development of any scheme embarked upon; 
provision must always be made for extension or 
adaptation. 

The book is refreshingly free from bias; alterna¬ 
tive plans♦’e discussed, advantages and disadvan¬ 
tages pointed out, and it is wisely left to the 
reader to decide wiiat to adopt, rnodily, or omit. 

It is difficult to find any subject concerning the 
equipment of laboratories and lecture theatres 
omitted, no matter how trivial. Every possible 
fitting seems to be described, and the latest 
designs referred to, in addition to the many valu¬ 
able hints as to the general arrangements of 
rooms, their accessibility, relative position, and 
organisation. Thus while the book itself is not so 
much constructive as descriptive, it will enable 
those upon whom is placed the responsibility ol all 
future buildings for science teaching to have at 
hand a useful guide and trustworthy adviser. 

Chap. 2 concerns the requirements of chem¬ 
istry, chap. 3 those of physics, and chap. 4 
those of biology and geology. In chap. 5 the 
supply of gas, water, steam, and electricity, the 
ttefltilation of lume cupboards and hoods, and the 
ntore detailed forms of drains are discussed. 

The last chapter contains a good description of 
science buildings: (1) of recent school designs, 
.(a) of recent designs for advanced work, and 
{3) of recent foreign designs. 

■j'Mr. Munby has ably presented his subject, the 
itoass of detail and information being admirably 
arranged and indexed. The well-executed plans 
'of the various types of laboratories drawn to scale 
enable the reader to compare the merits of 
tgge.yarioua designs, and 0 e many sectional draw- 
^piqts of .special construction 





The History of Anatomical 

History and Bibliography of Anatomic IttmAtfdtion 
in its Relation to Anatomic Science iftijtA \ *ht 
Graphic Arts. By Ludwig Choulnnf."I'Ttao*" 
lated and edited, with notes and a biography, 
by Dr. Mortimer Frank. With a biographical 
sketch ot the translator and two additional 
sections by I)r. F. H. Garrison and Dr.. E. C." 
.Streeter. Pp. xxvii + 435. (Chicago, 111, : The 
University of Chicago Press; London: The 
Cambridge University Press, ujjo.) 10 dollars 
net. 

S CIENTIFIC books have short lives. A text¬ 
book that makes an especial appeal is 
sometimes edited and re-edited, and may last, in 
a form scarcely recognisable I mm its first state, for 
a generation or even lor two. On the other hand, 
works containing new and original contributions 
ate eagerly lead for a short time, and their results 
rapidlv absorbed into the pages of their Suc¬ 
cessors. The older work then takes its place on 
the less accessible shelves ol the library, . and is 
sought from time to tune only by the conscientious 
bibliographer. The ecological relationships ’ of 
living and of dead literature may be compared to 
that of certain plant masses in which the upper 
surface alone is living and growth takes place on 
the hidden mass of dead vegetation. 

It is the special and probably unique distinction 
of Ludwig Choulant (professor of medicine" at 
Dresden, 1823-00) that he was the author of two 
works ot reference that have remained: if) con¬ 
tinuous, unedited, and constant use for. man's 
allotted span. These works are, it {s true, 
limited in range and used by few, but within their 
own field they stand as yet unrivalled and . un¬ 
challenged. Choulant was a man without genfus, 
but of wonderful erudition and sound judgment, 
and with a real gitt for the most minute acewyacy 
combined with great power of literary condensa¬ 
tion. His “ Handbuch der Biicherkunde fiir die 
alterc Mediein,” first published in 1828, appeared 
in a new edition in 1842. This second edition is 
still by far the best and most complete biblio k 
grapliy of ancient medicine, and is an essential 
reference book in every medical library, and quite 
indispensable to the medical historian. It may 
be doubted if there has ever been printed another 
reference book in any field that exhibits such 
extreme accuracy. Knowledge has naturally 
advanced in the century that has passed since 
it first appeared,, and there are, therefore, lacuna; 
in, Choulant \s work. But the constant ..,«$> the 
boplt ; formaqy years' hats, never revealed to.-the 

tbat .*»<*»«■ 






could Harris ^voided/ nifrit H liii He isvtf been ai>Hp 
to bear of the detection of one by other workers. 

, Cboulant’s second great work was his 
*' Geschichte und Bibliographic der anatomischen 
Abbildung ” (Leipzig, 1852J. This useful refer¬ 
ence book has always appealed to a somewhat 
wider public than his “llandbuch der Bucher- 
kunde,*’ While no less accurate than its fellow, 
the lacuna’ have become more serious with time. 
Notably, the curious anil interesting subject of 
medieval anatomical illustration, entirely un¬ 
known in Choulant \s clay, has been created in 
our ' i; pwn time mainly by the labours of Sudhoff. 
Df, Mortimer Frank, a learned young ophthalmo¬ 
logist of Chicago, therefore, in preparing a trans¬ 
lation of Choulant \s work, attempted to bring it 
up to date and to bridge the gaps. Frank’s death 
at tfae age ol forty-lour, before his work reached 
the press, jirevenled his task lrom being quite so 
thoroughly finished as he himself had designed, 
but he had time to add a most valuable chapter 
ofl' the medieval illustrations and to supplement 
largely Cbmtlanl S references, i ft- has thus ren¬ 
dered' yeoman service to the study of medical 
hlstpry. I he work has been seen through the 
presa by the accomplished historian, Col. F. II. 
Carnrion, of the Surgeon-tieneial’s Library, 
assisted by l)r. F.. C. Streeter, and these two 
Writers have added useful chapters on anatomical 
, illustration since Choulant, and on sculpture and 
painting as modes of anatomical illustration. 
The book is admirably illustrated and printed, 
#hd in, its present term entirely replaces the 
original edition , Chaki.i s Sim.i k, 


Our Bookshelf. 

$/>foe Birth of the Country tide,: The Art of 
Nature. By 11 . J. Massingham. Fp. 20S. 
(London: I. Fisher L’liwin, Ltd., 1021.) 
lis. 6 d. net. 

At,L- lovers of open-air Nature, and especially 
those ot birds, will thank Mr. Massingham for 
putting together in one handy little volume those 
charming articles of which some have already 
been (published in the ,S pectator, Contemporary 
Revi#w, and elsewhere. Throughout the book 
the reader is by felicitous phrase and by the in¬ 
born .sympathy of the author with Nature in all 
her moods transported into the “ field yes, even 
When the chapter is entitled “Bird-haunted 
London.” With singular literary skill Mr. Mass¬ 
ingham presents his pictures, whether of land¬ 
scape or of his favourite birds, so vividly that 
scene, incident, and character live in ihe reader’s 
mental vision. No writer of our acquaintance 
has-succeeded better in seeing into and, inter¬ 
preting the behaviour of birds, agd that wMhqut 
undue fathropd geaffi jjfo.; But 
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. character extends tffsyarrf* 
pathy with feathered life, for the chapter^, oh 
“ Gilbert White and Selbome” and “ Charles 
Waterton" are masterly appreciations of two 
diametrically different naturalists. I11 each we end 
the chapter feeling that we know the man better 
than ever before, and understand why the fame of 
one, hut not that of the other, has widely endured. 

If we may be allowed one critical request, it is to 
entreat Mr. Massingham not to use the word “in¬ 
trigue " when “interest” will do just as well-—, 
indecd, much better. The latter is Fnglish, arid 
the former is, vve devoutly trust, a mere passing 
affectation. '1 he book is, however, a very nntabk? 
addition to the literature of natural history, arid 
should find a place in every library, large or small; 

London Trees. By A. D. Webster. Pp. xii% 
218+32 plates. (London: The Swarthmofft 
Press, 1920.) 15s. net. V 

Loviio.NEHb owe a debt of gratitude to Mr. 
Webster for this hook. Not until its pages have 
been read will one in a thousand of the inhabitants 
of the Metropolis have any conception of the 
variety ol trees that grow within its limits. The 
ubiquitousness of the plane and its surpassing-' 
merit as a London tree arc apt to gjve the im-, 
pression that there is little else. It is, of course,: 
the tact that many of the more uncommon species - 
are hidden away in private or semi-private’ 
grounds. ‘1 lie garden ol Fulham Palace, for it}-,,, 
stance, is 1 lassie ground to students ol trees, for. 
here in the early years ol the eighteenth century 
grew the finest collet lion of trees in Britain,' 
planted by Compton, then Bishop of London. 
Fulham is a place very different from what it w'as 
20O years ago, hut even now, Mr. Webster tells 
us, the grounds there ate rich 111 rare and curious . 
trees, some probably the fintst m London. 

The book consists of two parts. The first and 
larger is an alphabetical list of London trees 
briefly hut, for the general reader, sufficiently 
described, with information as to where thjjy are 
to be found. The second deals with parks, 
squares, and other open spaces, both public and 
private, and mentions the more notable trees to' 
he found in each. There are a few errors; tiff: , 
old but exploded idea that the common elm was y- 
introduced by the Romans is revived; the authbr 
says Celt is australis is well represented in titer 
London area, but we doubt if he could find 4- > 
single tree; nor will the statement that Platanus : 
occidentnhs occurs in considerable numbers,-’’ 
throughout London find general acceptance. 'I i ( 

W. J. 

The Statesman's Year-Book, 1921. Edited by Slri'M 
J. Scott Keltic and Dr. M. Epstein. Fifty-eigff|fi’y. 
annual publication. Revised after official 
turns. Pp. xliv + 1544. (London: MacntfUWG^’ 
and Co., Ltd., 1921.) 20s. net. 

The fifty-eighth annual*issue of this indispei^ip| s ' li1 ’ v,; 
year-hook is (jefors^us, and* as usuiaix.it has'lsi 
'reyis«A',»jb, Joh’fmreafe' Hi tfiroiridK'•*&, I’orf&sis?® 
-**.-*& 



ir .. (S».«r rors.i Aiift previous editions, the 
S^ume consists of three parts dealing respectively 
IMfjira die British Empire, the United States, and 
belter countries. The States of the world, enjoy* 
mg' more or less independent rank, now number 
sixty-four, counting tl*e British Empire as one. 
Sjnce the last edition of the book the list has been 
increased by Esthonia, Georgia, Latvia, and 
Fiume, while Montenegro has been sunk in Yugo¬ 
slavia, or, to use its unwieldy official name, the 
Serb, Croat, and Slovene State. Irak; Palestine, 
and Armenia, as well as some of the amorphous 
States in process of emerging from the Russian 
ruin, are still placed under the countries of which 
formerly they were constituent parts. The infor¬ 
mation respecting Russia has been furnished from 
bffieial Soviet sources, but tlt.it Government 
seems unable to provide recent statistics for 
Siberia. Of the two maps, one shows the 
Baltic and adjacent States, including the new 
access of Finland to the Arctic Ocean, and the 
other show's the Slesvig boundary adjustment. 
The introductory tables give statistics of the 
British Empire for 1919-20, the world’s production 
Jf gold, silver, sugar, etc., the distribution of 
shipping aq^ naval strength, and other useful in- 
: carnation. The covenant of the League of 
Nations is given in full, and there is a list of the 
Treaties of peace and official publications thereon. 

Advanced Lessons in Practical Physiology for 
Students of Medicine. By Dr. R. Burton-Opitz. 

■■ I'p. 238. (Philadelphia and London : W. B. 

■ Saunders Co., 1920.) i8.v. net. 

No subject in the medical curriculum affords so 
great a variety in the scope and manner of its 
presentation as does that of experimental phvsio- 
,logy. Probably no two schools are alike in their 
treat me nff of this fundamental branch of medical 
training. 

' Or. Burton-Opitz’*, text-book describes a 
coursj which strikes one as being too compre¬ 
hensive. Omitting physiological < hemistry, it 
takes the student over a range of experimental 
'work beginning with the ner\e-muscle prepara¬ 
tion of the frog and passing to more advanced 
experiments, such as cerebral localisation ami 
",g?fs'tro-enterostomy in the living mammal. 'I lie 
•taSUrie is adapted to the requirements of Columbia 
University, and, if faithtullv followed bv the 
JStUdent, takes him far into the practical details 
,bf medicine and surgery; but most teachers in 
,;,tbis country are satisfied if they give the student 
■§ j?°°d grounding in some part of the subject and 
illustrate the more important animal experiments 
'■by demonstration. Our laws, induc'd, prevent the 
•eSUtdent from carrying out much of the experi- 
$ 5 ?****®* work which is possible in America. 

;; "The^course is divided into fifty lessons, for each 
$?hTVb‘ch the author states in his preface three 
iW h0 ? M ^ £U ’ ai '‘?k' e - One may be permitted 
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%ary. The book contains little' 
practical directions are in some instaweeWt’jfery 
brief, but they are intended to be sopphpft£j$ed 
bv lectures and demonstrations. The book ip toof 
one that will be much used in this country, 1 blttit' 
contains valuable suggestions, and will be 4’StW‘f' 
ful addition to the literature of the lahoratp'^k'Y 1 .. 

P. T. HEHWJfO. 

Papers Set in the Mechanical Scienies TtiflfH, 
' 9 '-> (OR?- ' 9 r 4 i • 9 1 5 > 'yty- I’p- iv + 57- 
(Cambridge : At tiie University Press, igjjbf) 
qj. net. 

lur. student of engineering is by implication « 
-student ot branches of science such as mechanics, 
thermodynamics, electricity, etc., but he studies 
lhe.se subjects liom a point of view differing widely 
Irum that of the student of pure science, ill-view 
ol tile vast importance of engineering and Other 
technological practice in modem life, there mity 
be some danger of the claims of science aS Such 
being somewhat disregarded, and it is therefore 
ol interest to sge in what way representative 
schools of engineering in this country deal (with 
the pure science that enters into their currfeylto 
We get an insight into this by means of tire 
illation papers that are set lor honours stpd^pts 
in engineering, and the Cambridge University 
Press affords us an opportunity ot doing So" ill' 
connection with the Cambridge school of eqjfiq-' 
cering. 1 he papers included in the present pub¬ 
lication aie on applied mechanics, heat, theory*’^’ 
structures, and electricity. The questions denrtaftd 
a sound knowledge of the physical theory of estfch 
subject and of its mathematical development, 
while at the same time they presuppose a close, 
acquaintance with the practical applications foe 
engineering purposes. ‘y ' t 

Insanitv and Mental Deficiency in Relation to 
Legal Responsibility : A Study in Psychological 
Jurisprudence. By Dr. \Y. G. ’if. Copfe 
Pp. xxiv+192. (London: George Routledjjp 
and Sons, Ltd.; New York; E. P. Dutton.«J k} 
Dm, 1921.) 1 os. (id. net. b 

Ml in has been written on the responsibility of 
insane and feeble-minded persons for crirttinfil 
offences, but Dr. Cook lias broken more t)0vel, 
ground in bringing together all available evidence 
on the difficult question of civil responsibility, 1 a 
subject which has been rarely dealt with as # 
whole. In doing so he makes a survey of tti&te. 
than two hundred leading cases and of the laws 
of many foreign countries. The results thus sum¬ 
marised may, as Sir John Maedonnell, late.Seplgr' 
Master of the High Court of Justice, states in ;« ■ 
foreword, “prepare the wav for a rc-statement oT 
our law in accordance with the teaching of moderti,' 
psychology.” It would be beyond the scope of 
Nature critically to review this work,- but*we 
may agree with the words from the foreword, 
already quoted, that it will “educate pro?<j$bnaI 


already quoted, that it will “educate prt^^jaal 
opinion, and;help to reconcile the 



Letters to the Editor. r 

[ 1 ># Editor dots not hold Hiinself responsible for options ex- 
pruned by hu correspondents. Neither can he undertake to 
retuntf or to correspond with the writers of, rejected tnana- 
f"$ u intended for this or any other part of Nature. 
No notice is fatten of anonytnous communications J 

Scientific Publication. 

D«i Brikrl.ky (Naiuke, September 8, p. 41) makes 
. several incontrovertible statements and some sugges¬ 
tions, that one is less willing to accept. Possibly the 
views Ot One who has been an editor off and on for 
fairly years, as well as writer, publisher, and re- 
sda/cher, may assist l)t. Biiciley and other struggling 
colleagues. 

H is, as Dr. Biieriev says, only the worker going 
over the same ground who needs to read the details, 
and' i agree th.u he needs more numerous and more 
accurate details than he generally gets, for other 
readers a go«>d summaty should be provided. If is 
also true that those “other readers’’ are the more 
numerous, and \< t they vary in their requirements 
so that no single summaiy is likely to suit them nil; 
each may wish to refer to the full text for the elucida¬ 
tion of some point in which he is interested or ill- 
informed. It would therefore be uusatistactor\ to 
confine papeis to summaries, or even to what one 
may call “large t v pc matter.” But, apart from this, 
even in abstruse subjects the number of original 
worker? is surely greater than Dr. Brierlcv allows 
for*- There may not be many in one country, but 
they ate dispersed throughout the world. The 
Japanese and the American and the New Zealander 
cannot come to l.omloti every time they wish to lefer 
to a ittanusnipi. The proposal to make a few copies 
by some cheap process is, I suspect, illu-oiv. At the 
moment compositor and pressmen m.u be sucking 
out*, blood, but normally linotvpe pi in ting is as cheap 
a process as am\ l therefore advocate printing papers 
in,full, with all neccv>ai) detail and adequate illus¬ 
tration. 

This, Dr. Brier!* y will ropl\, leaves ns worse off 
than before. What, then, aie the remedies? Dr. 
Bnefdey tells us that a lot of papers are onlv to tn.uk 
time or lhake a show, lie is an editoi. Docs he 
accept such papers? The remedy is in his own hands. 
Or has he lost his blue pencil? But even the better- 
class papers can stand some editing and condensation. 

A large number of scientific workers are far too 
lengthy (1 do not mean too long); they use six 
words where one will do, and, like the bad speaker, 
tak<* up spare with telling us how brief they propose I 
to be and what a heap of good cargo they have been 
Compelled to jettison. Those faults will inciease as 
linguistic training, e^jx-cially in Latin, decreases in 
our schools. 

Many of our scientific journals, especially those 
started in vears of prospot itv, are needlessly 
sumptuous. No journal need cut out matter so long 
as it allows a quarter of a page or more to the 
author’s title ana title*. The illustiations in these 
journals are often on an absurdly large scale, and 
there, is too much printer’s “fat.” Footnotes are 
generally a sign of undigested matter and chaotic 
thought. They add to the expense, and should be 
suppressed (this is a hint to Dr. Brierlcv as editor). 
Sensible und succinct methods of referring to litera¬ 
ture are being adopted and enforced by modern editors, 
hiit there is room for improvement. On this and 
similar matters there are the Reports of the British 
Aspocfafidh* Qommittee on Zoological Bibliography and 
Publication, which I shall be glad to seod. to inquirers,. 
Some" a, habit of a 

paper fc. single I 

no. 2 709* vbu iotP? 
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each with its quarter-page heading ^ndhalf-page btfcftk 
at the end. This habit is much in evidence 
modern journals to which I have referred. There 4*0 
other authors who write slight variants of the satrife; 
article for several periodicals. Since they are not 
paid for their trouble they have no excuse for thus- 
inflicting themselves on a Veary public. Suppress 
them, Mr. Editor! The preliminary notice i§ fti** 
quently a form of this self-advertisement. 

We must look at this question as men of business. 
Does the world want our stuff or does it not? There 
is a public undoubtedly, though not a very large one. 
If you give it good value it will pay the price. It fa 
the editor’s duty to increase the value of his warttfc* 
and to cut down the unnecessary costs. IIis publisher 
must advertise with the right people and get the right 
people to advertise with liim. It everyone concerned 
does his duty, l believe a scientific journal, even 
the purest, can be made to pay its expenses. Heroic 
remedies are not wanted. F. A. Bather. 

Natural History Museum, South Kensing¬ 
ton, S.W.7, September 12. 


Du. Buu-KUtY’s communication on this subject in ’ 
Nmurf of September X (p. 41) is well worth leading 
again, and iny sole object in writing ibis letter is to 
direct attention to it, for it appeals to me that D*v 
Brarle) indicates how the problem mav be attacked 
upon sound lines. 'I I10 method he suggests, is ?‘to 
make a radical change in the formal of our scientific 
journals, with or without an alteration in the exist¬ 
ing structural relations of the learned societies.' 1 * i/ 
Any “lumping togetlm ” of the publiiations of Ouf 
scientific societies would undoubted!} meet with much,' 
opposition ; sentiment, vested interests, and natural 
conservatism stand in the wav. lhe proposal that 
only well-digested summaries of papers should be pub¬ 
lished would certainly lead to saving in money add ' 
time, with little countervailing loss. 

Dr. Bricrley has sticssed the saving in money, but 
the saving in human energy and time is of equal, if 
not greater, importance. No scientific workei can or 
dare limit his leading to the coniines of his special 
subject, and “that inundated feding” is fast becom¬ 
ing a, prevalent complaint. 

In a new world there will be established for each’ 
branch of science in each country a single publication 
in which all oiiginal work will appear; it will be 
administered by the societies and institutions devoted 
to that branch of learning, and all progressive work 
will bo entitled to a place in it in the form of a full 
summary. Subordinate branches of the same subject 
will be accommodated in separate series as they grow 
in importance. The monthly, quarterly, or annual 
indexes of the publication will provide a complete, 
current guide to the subject, and the worker will know 
exactly where to go for his information. A- good 
national and international sale will be assured; and as 
all the volumes will be of the same size, there Wjit 
be a considerable saving in space, material, and; 
temper. 

Meanwhile, the innumerable journals that live Jjjrf 
advertisements, discussion, and abstracts will contiu^fe 
to fulfil their function and will survive according 
their merits; the scientific worker will take in thoffe; 
that are most useful. But for original papers he 'wijfc 
turn only to the British-publications for British 
or to the corresponding French ones for those of Fraifafe* 
and so on. In January each year he will bo In 
session .of part, if Or .that vearf.and by 


j^jS»t ItrfsGa-vSwop It is likely tv, retnmn. StHl, lr 
cienee is ”organised common sense,” something may 
>e done by applying it to the machinery of publication. 
3 r, Brierley has made a beginning by taking a square 
ook at the subject. J. A. H. 

Jerinyn Street, London, S.W., September 19. 

• _ 

Is Bisexuality in Animals a Funotion of Motion? 

It was long ago pointed out by Claus that her¬ 
maphroditism in animals finds its most frequent ex¬ 
pression in fixed and sluggish animals, and in certain 
parasites. A large amount of work on sex-phenomena 
pas been done since Claus’s time, and bis generalisa¬ 
tion has been ion firmed. There is thus no doubt 
jf the fact that there is a close correlation between an 
nactivo file and hermaphroditism, so close indeed that 
he present writer is ready to cast suspicion on the 
supposed bisexuality of any sedentary animal. It is 
*en therefore that absence ot motion is in some way 
directly or indirectly associated with an hermaphrodite 
Expression of sex. 

After Claus a number of writers suggested that fixed 
pr sluggish animals or parasites would accumulate an 
Excess of nutritive products, a condition which was 
:onsidered sufficient in itself to account somehow (or 
hermaphroditism. This point of view was accepted 
and developed by Gcddcs and Thompson, who arrived 
at the coni lusion, in their work on ” Evolution and 
Sex,” that ” hermaphroditism is ptimitive and that 
the unisexual state is a subsequent differentiation : the 
present (existing)' cases of normal hermaphroditism 
(therefore) imply either peisistence or reversion.” 
More recent workers appear to have neglected tile 
wider aspects of the problem of sex. and to have con. 
cent rated on the question of the mechanism of sex- 
determination. Recent discoveries of hermaphiodil 
ism, and particularlv some cases studied by the writer, 
have directed attention to .1 speculation which indeed 
follows naturally from Clans's observations, namely, 
is hermaphroditism a dir, : 1 physical tonscifuem e of a 
fixed or sluggish htc, and lonvcrscly, is bisexuality m 
a sprites a direct phyxiiul eonsriniein r ot a freely 
moving habit of life? 

This view has been examined in a preliminary way 
and has been tested in some of the present writer’s 
recent researches with results which are meagre, but 
promise more success bv a method which involves 
following closely the life-histoiv of individuals of a 
species. It is to he expected, moreover, that with all 
the ups and downs in the progress of evolution there 
will exist an infinite variety of circumstances to obscure 
such an underlying principle ns that suggested above, 
even should the' principle obtain in nature. A phylo¬ 
genetic explanation of hermaphroditism is unsatisfac¬ 
tory in that it is inherently inconclusive, and in that 
there is no method of testing it, whereas the specula¬ 
tion advanced here can be tested, and, if found w ant¬ 
ing, can be rejected. 

■ In a survey of the sex-phenomena in the animal 
kingdom it is found, generally speaking, that forms 
which are slow-moving, sedentary, or of fixed para¬ 
sitic habit arc hermaphrodite— i.e. an individual will 
produce eggs and sperm either simultaneously or sepa¬ 
rately in the course of its life-history—and that 
animals which are active during life are bisexual, 
whilst animals which fall into an arbitrary category 
of sluggish or slow-moving forms, for example Lam- 
t^tibranch Molluscs, exhibit a wide range of sex-phe- 
iJWnjena, from apparent bisexuality to definite simul- 
h«^aphrt>#i*m. This is not the, place to go 
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that in the category of fitted or setfcfiifcfy qf sluggish 
animals (excluding protozoa) which sore 
may be entered : Sponges, so far as |»TtftOWn in 
the group, sedentary Coelcnterates (but' apparently 
not all), practically all the members of tbo follow¬ 
ing groups—l’iatvirelminthes (the fiat-worm droop), 
Leeches, Oligochteta, Folyzoa, Ascidians, euthy- 
neurous and pteropodous Molluscs, practicstUy all 
fixed Arthropods, i.e. Cirripedia ■ and various Aden* 
tarv forms in other groups. Amongst animats which 
are free-living, active, and bisexual are most Arthrd- 
|Hk1s, all cephalopodous and most stt eploneurous Mol¬ 
luscs, and all vertebrates except a few sluggish or 
parasitic forms. In the intermediate category' Of 
groups which are conqxised mainly of slow-moving 
forms may he placed Lamellibi nni h Molluscs, Amphl- 
ncura, Kchinoderms, Polycha-tcs, and Notnertine 
worms. In all these latter gtoups hermaphroditism 
occurs to some extent, 2 and indeed Mortensen * has 
shown recently that a verv huge number of OphiuroUls 
arc hermaphrodite, Now, in view of recent work on 
hermaphroditism there is legitimate reason to doubt 
the supposed bisexuality in a verv huge number of 
forms belonging to the groups mentioned here, as 
mav tic seen from a review of the scx-phenomcna 
in the oyster and the common limpet. In the 
ovstir (O. edulis ) we now know that some forms 
change from males into females and back again into 
the male condition. In this species, therefore, looked 
at ax a whole, males change into females and feipales 
into males In the limpet (Halella vulgata ) U'^MdUkl 
appear that some males change into females, but that 
individuals very rarely show signs of sex-change oxbing^ 
to a distinct break between the male-functioning Stage 
and the female-functioning stage. ll ts therefore 
possible that in some .supposed bisexual species males 
■may change into females and females change into 
males, since a parallel series of changes is known to 
occur in the oyster 1 ((>. edulis). In such Casas the 
.1rlu.1l sex-conditions in the species eould onty be 
found out bv following the Hfe-historv of individual 
animals. 

If it be supposed that hermaphroditism is ft direct 
plivsie.il result of a sedentary life, and bisexuality a 
direct physical result of an active life, it would appear 
that there should be some fundamental difference in the 
physical condition of ihe general body or in particular 
organs e.g. the gonad -in these two clashes of 
animals. This deduction should therefore yifcld a 
method of testing the speculation. I do not know of 
anv sueli fundamental difference in physical condition 
between sedentary and active forms, but the ‘known 
electrical changes which 01 eur during tile activation of 
muscular and nervous tissues, together with the results 
of recent studies on electrical etui meters of tissue ele¬ 
ments, lead one to hope that if physical differences of 
this kind do occur they may be found in the pear 
future. A fundamental difference in physical coridi- 
licrn between sedentary and active animals, correlated 
with different sexual conditions, is probably the touch¬ 
stone of this speculation, and offers a definite problem 
for bio-phvsioists. Contemplation of success in the 
discovery of such a fundamental difference arouses 
visions of thp determination of sexual characters _of 
species bv some sort of physical constant, and' a faint 

3 1 bare found that L\n*us lac/eus —n ■IiictKi'h X outer tin* living jfi gc«vel 
at half-iidc le-ve-l—l* definitely htrmnphrotjitc ; both egf* Add fpenjj.w* 
mature in a single individual at the same time. ( ^ 

J Tli. Mortensen, “On Hermaphroditism in Viv]p»r«g* Qpfciurtoids,” 
Acta Zoologua , pp. t-i6, >9jo. (Stockholm.) . A ; 

* It mast be pointed out tbfcr we have al yet no elearur^ot kk*t ail male 
oysters or ail male common limpets chance into Cental# I - \h$pf#«nt 
writer’* wprle ha? ritawn that sex change in the sllpper*l&hpafc warn total* to 
female may bat awk**! Me# tritely delayed aocwdbito Jfi> . fdrc»tt**Uoc*4 
’tnw wort). 
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It if* interesting to note that pursuit of this specula¬ 
tion one to a view of the paramount importance 
of the individual as a whole in determining its charac¬ 
ter*, ^tid in this respect tecalls Darwin's hypothesis 
of Mtytenesit. It may be pointed out, moreover, that 
quiteyipart from theoretical questions the conditions 
which-«etermirw* whether an animal is to be herma¬ 
phrodite or bisexual must be considered before anv 
reasonable hope can be entertained of understanding 
the processes underlying sexual differentiation in a 
bliexuaj Species. Indeed, some inkling of the need 
for sex might be obtained fiom an understanding of 
the conditions resulting in hermaphroditism, and an 
explanation of sex on purely physical lines would be 
captivating from the point of view of the student of 
nature a* a whole 'I he old idea that an individual 
\* fetnale because its metabolism is mainly anabolic, 
or male because mainlv katalxdic, is unsatisfactory, 
and it has nlnadv been pointed out that it is just as 
likely .that an individual is anabolic because of its 
fcmtdftness, nr kataholic because of its maleness. 

In reviewing the iniidence of hermaphroditism and 
bisexuality throughout the animal kingdom (again ex¬ 
cluding Proto/on) one lannot but be impressed by the 
independence shown by the organism, which would 
appear to be able to order its sexual manifestations in 
n manner entirely independent of phylogenetic con¬ 
siderations, and suggests such a ready response to con¬ 
ditions of life as is perhaps not generally conceived 

ThA practical points arising out of these speculations 
may be summarised as follows : Is there a funda- 
,mental physical difbrcnce between sedentary and 
active organisms in the whole body or in parts, and 
if so, is this difference correlated in anv way with par¬ 
ticular sexual manifestations > To what degree is our 
present knowledge of the sexual conditions in slow- 
moving or fixed animals iHiablc? On the basis of the 
speculations advanced here anv animals which are 
sedentary, fixed, or slow-moving may be suspected of 
hermaphroditism in some form. 

No wholly satisfactory explanations have been ad¬ 
vanced for either hermaphroditism, bisexuality, or 
indeed sex itself. Sex is universally expressed amongst 
the higher living organisms at least, so that one is 
tempted to ask : Is sex merely a proparty of living 
matter and hermaphroditism that modification of the 
property resultant upon the absence of motion in the 
living organism, and bisexuality that modification de¬ 
pendent Upbn free motion 9 For there appear to be 
sufficient grounds for rejecting the idea that animals 
are sedentary because thev are hermaphrodite. 

# J. M- Orton. 

I he Laboratory, Plymouth, September i<>. 

The Separation of Mercury into Isotopes. 

EaRly in iq^o Harkins and Froeker reported a 
separation of ehlonne into isotop* s, which amounted 
at that time to an inn ease m density equal to 1^50 
parte per million. About six months Inter Broils ted 
and von Hovesy reported a separation ot mercury, i 
which, was, however, onlv about one-thirtieth as 
great, 6r 50 parts per miliion On account of the 
slightness of the density change reported for 
mercury*• the evidence that it had h< en separated did 
nut appear to be conclusive, so it seemed worth while 

to attempt a confirmation by the same method_ 

that is, q vaporisation at low "pressures. As a result 
of 4 cuts of 2 on the heavy traction or residue the 
density/has. been increased bv 69 parts per .million, 
and by the sajne nmtiber of cuts on die,light fraction 
it has be*** ;d*ereatt$ js* ogrts,' or:$he^.* " 

N&. ^09, VOL. t^] 



units of atomic weight. . , 1 

The mercury was purified by electrolysis, hy fhfs.- 
fractional distillations at low pressure m a current 
of pun- air, and by one fractional distillation its a 
high \acuum. < ’ 

The present evidence that an actual separation of 
isotopes has been obtained wilii mercury rests largely ' 
in the quantitative agreement between the result*-’, 
of Bronsted and von Hevesy and ourselves with ' 
respect to the extent of the separation obtained by a"; 
definite cut, which will be termed the efficiency of the 
process. If the efficiency of our ideal apparatus, in 
which solid carbon dioxide and ether were used for- 
i ending, is rated as ino per cent., then the efficiency- 
altained by the previous investigators is 75 per cent.; 
while our less ideal apparatus gave 93 per cent, when- 
operated slowly and as low as do per cent, when 
operated rapidly. 

We have obtained evidence which seems to indicate 
that a slight separation of the isotopes of mercury 
has been secured by a very slow distillation at very 
low pressures, though a more rapid distillation gave 
no detectable difference in density. 

'I he relative changes produced in the atomic weights 
of different elements by a definite nit may be termed 
the separation coefficients. These have the values 
listed . below ns determined bv calculation, the 
coefficients for chlorine compounds representing the 
change in the atomic weight of chlorine. The cal-, 
ciliated coefficients arc:- -Neon, 0008,3; magnesium, . 
0-00868; lithium, 000430; nickel, 000738; hydrogen 
ehk» idc, o 00950 ; methyl chloride, 000690 ; chlorine, 
000494; methylene chloride, 000413; chloroform,., 
o-oo?i)5; carbon tetrachloride, 000729; and hydrogen 
bromide, 000614, Thus the atomic weight changes 
most rapidly when chlorine is used in the form of 
hydrogen chloride. The experimentally determined 
coefficient for mercury is 000570, which is not 
specially large. 

The rate of separation of two isotopes is very nearly 
proportional to the square of the difference of their . 
atomic weight (or molecular weight when a compound 
is used}, to the product of the mol fractions of the 
two isotopes, to the logarithm of the cut, and inversely 
pro|sortional to the. atomic (or molecular) weight. This 
statement and the above coefficients apple as well io 
molecular diffusion at low pressures as to vaporisa¬ 
tion at low pressures. 

ft is of interest to note that menv molecular sub¬ 
stances must appear in many isotopic forms. Thus 
if there are two isotopes'of chlorine and three of 
magnesium there are nine isolopir forms of MgCI, 
and seven forms of 0,0!,, while if there are six 
isotopes- of tnetcury there art- sixte-throe isotopic forms 
of ffg.Ol,, which occurs in the form of a vapour. 
Five of the seven isotonic hoxaetilorohenrcnes also, 
occur in several isomeric forms. Isotopes mav he able 
to produce stereoisomerism with respect to infra-red 
ravs. Witt. mm D. Harkins. 

R. S. Mrt.tiKVN. 

University of Ch’eago, August ;t. 


Relation of the Hydrogen-ion Concentration of the 80H 
to'Plant Distribution, 

Tuts subject has recently assumed prominence; 
among ecologists and soil chemists, and Dr. Atkin*’* 1 
interesting letter, with its valuable data, published^ 
in Nvrt RK for September 15 (p. 80), directs general' 
attention to it and to the need and scope for furtherT) 
work thereon, -tv&J 




'-fife' ApfeMiPX *®B 'ft 

iST arvd iiof immediate, Hoa gland lyjs shown 
jarley will withstand a very much greater 
lyrfrogen-ion concentration in a water-culture solution 
than it will tolerate in a soil. Also, it is known that 
slants which are usually very susceptible to acidity 
vill thrive in certain soils of California and Sweden 
:he of which is beftveen 4 and 5, and that those 
>iants growing in those soils show no response to 
Iming. The Inference is that the effect of the hydrogen- 
on concentration of the soil on plants is indirect, and 
hat there is some ulterior factor the fluctuations of 
vhich are commonly, but not invariably, accompanied 
ty fluctuations of hydrogen-ion concentration, in the 
march for that ulterior factor it has been faiilv well 
lemonstrated that in many soils certain polyvalent ions 
chiefly aluminium ions) are the primary cause of the 
•ffect of bcid soils upon plants. It is clear that in 
nineral soils variations in the aluminium-ion conccn- 
ration will roughly correspond with variations in the 
ivdrogen-ion concentration. 

I am not aware that any explanation has been ad¬ 
mired to account for the fact stated above, that in 
some soils a high hydrogen-ion cnm-enlralion is not 
iccumpanied by that effect on plants which usually 
ucompanies such hydrogen-ion concentration in soils. 
The fart alone seems to preclude anv possibility of 
he effect in question being dire< tly and immediately 
lue to the hydrogen-ion, and if it is due to the alum- 
nium-ion it remains to be shown that a high hvdro- 
'cn-ion concentration in ft soil may sometimes exist 
eithoot a corresponding concentration of aluminium- 
on. That tn.n occur in the presenei -*>f much organic 
Mattel, for it is well known that in the presence of 
Imost anv hvdroxv-organic compound aluminium (and 
errlc) ions are “ masked.” Presumably the nlum- 
nium, in such rircunislaiu o*>, becomes part c»f a Com¬ 
dex electro negati\e ion- icrtainly it does not behave 
hemic ally like** the aluminium-ion. 

So far as 1 can ascertain, the Californian and 
Swedish soils that have a high hydrogen-ion conccn- 
ration which is without detriment to plant growth 
re all peat soils, and it seems likelv that the absence 
-f ” sourness ” in the presence of aciditv may be due 
6 the elfect of certain organic compounds upon alum¬ 
inum salts This possibility is being investigated hen 1 
,nd it seems to offer a solution of some other soil- 
ifant problems. 

The accumulation of such valuable data as that 
liven by Dr. Atkins is, as that writer savs, necessarily 
low Even at the risk of making it slower it seems 
m port ant to remember that the ultimate interpretation 
f such data is likely to he possible onlv in the light 
f detailed knowledge of the soils concerned. The 
elation of hvdrogen-ion concentration to plant growth 
* a relatively simple problem : the relation of the 
lydrogen-ion eoneentration of the sotl to plant growth 
5 a very' complex problem. 

* Norman M. Comber. 

Department of Agriculture, The University, Leeds, 
September 17. 


v v The " Proletarisation of Science.” in Russia. 

r 

.1 >, Like (he majority of people in this country, where 
,.(*•’ new $ we receive about what is going on in 
Russia is often misleading, I know little about 
iW® working of the “ proletarisation of science ” 
,which Dr. Boris Sokoloff writes in Nature of 
j. But the omission by Dr. Sokoloff 
'flettienta of, 


fecetyrtie aetiua’hted, 

concerned with spreading propaganda Bol¬ 

shevism ” than with giving an outijjfot, Sf-iSil:, the 
features, good and Ijad, of the altitude 
to science. 

The paiticul.u constructive element to whicK'l‘refer 
is the eliort of the Soviet Government to brfnd “the 
fundamental conclusions of scientific thought^within 
the reach of the “proletariat ” with the deliberate 
pin pose of shaping the mental outlook of rh<* mu***;*, 
and especially ot the, rising geneiution, m such a 
that the standard of values in cv«r\da\ affairs will be 
based on a naturalistic interpretation <>1 man’s environ- 
meni and of his illations to it. In juusuance of this 
end the Soviet Government has alieady issued a whole 
set ies of elementary text-books (“ Estestvenno^Nauch- 
naya Biblioteka ”), which aim at explaining the 
scientific position in trims intelligible to the “prole¬ 
tariat,” many of whom have learned to read only 
since the advent of Bolshevism. They are written by 
scientific men who have remained in Russia, arid who, 
like most ot our own men of science during the, Wer, 
have tempotarilv suspended their “fiee” researches 
in order to take pai t in work directed to particular 
ends iousidctrd by the State to he more immediately 
important under the existing emergency. The series 
includes such subjects as •* How Man AfOse,” 
“Human and Animal Evolution,” "The Origin of the 
Woild,” “What Chemistry and Phvtdcs Teach *U«/’ 
“ Popular Astronomy,” “Brain and Spirit,” “ Outline 
of the History of Geological Knowledge” (by Pfof. 
A. P. Pavlov), rtex, as well ns translations of U&tyefft’s 
“Physical Geography ” and other books. y 

11 would he difficult to imagine the ptesenf (JciStern- 
nient ol any of the nations of Western or Q&ntfal 
luuope, (wincing such a faith in science, nst able to 
bring about the “change of heart ” on which ^looe 
a new society could be founded, that in the midst of 
all tile honors ot blockade, invasion, and civil .War 
its publishing department would issue broadcast to 
the “proletariat ” a whole librarv of inti odudUftv* to 
scientific thought. II. Lysn-.u 

Bees and Scarlet-runner Beans, 

I nut bet n mut h interested by Mr. Harfopiji J* 
Lowe’s letters upon (his subject in Nauke (AukUstla, 
i<j2o, and July 2X and August ij, 1921), aiKL,h*ve 
been led by them to observe the runner beans in my 
own garden, which lies fourteen miles to the hbrth^Wjfcst 
of London. M\ experience difleis somewhatn*0ftiWG 
Lowe’s, and may be worth recoiding. Although I 
searched diligently through the whole symm^' I 
did not, until September 1, find a single open tftotycr 
that had not been pierced through the base of the 
corolla by the humble-bees in the way described. 
During the drought there was never more tltaA, an 
j occasional pod, although the plants were strong apd 
j the flowers very abundant. But after the rain wh^ch 
! f°ll on August 17 jxkJs at once began to form freely, 
and there has hern a plentiful and continuous crop 
ever since. 1 then examined the withered petals 
clinging to the young pods, and found that fhom* alio 
had always been pierced at the base. 

It is clear, therefore, that the evil practice of the 
humble-bees dries not necessarily lead to barrenness, 
and may possibly not do anv harm at all. / The 
drought is indicated as the direct or indirect csvu®£ of 
the initial failure of the crop. Now, in mid-Septetri- 
her, the humble-bees do not come out so and 

in the morning I have found a very smalLpmtotftiOo 
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The Korman Lockyer Observatory. 



, By I’rof. H. H. 

C^AN an observatory be run on the co-operative 
^ principle or as a joint stock eompan) ? The 
idea is a novel one, but it is the function of .science 
to make experiments, ant] the tentative beginnings 
of the experiments in this directon are not un¬ 
promising. 

The reasons tor establishing an observatory at 
Balcoplbe Regis in the lust instance need not, 
perhaps, at the present moment be recalled. 
Suffice it to recognise that the observatory exists, 
is well equipped with instruments and an excellent 
climate, and has an ellicient, though small, work¬ 
ing staff; it has, moreover, the advantage of asso¬ 
ciation with a great name, the brightness of which 
promises to shine out more clearly as the dust ol 


Turner, F.R.S. 

In the two years which have elapsed since that 
meeting events have moved quickly, at any rate 
in some ways. First, (litre has been at least 
one other visit of importance--Mr. and Mrs, 

, Kvershed were able to spend sufficient time at 
: Salcombe Regis to report very favourably as to its, 
observing climate. Their experience in judging, 
climate, is well known; we need only recall the 
! expedition to Nelson (New Zealand) in connection, 
with the offer of Mr. Cawthron to found a solar 
observatory, and the several expeditions to. 
Kashmir with their varying fortunes, From these 
adventures has emerged the conviction that a moist 
climate is preferable to a dry a conviction which, 
although at variance with some conclusions^ 
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controversy is swept away by the fresh brcc/es 
of modern research. 

Years before anyone else, Norman Lockyer sug¬ 
gested that there was an ascending and descend¬ 
ing scale for stellar temperatures, which is now 
the ^Orthodox modern view. It is true that the 
modern recognition of this characteristic ol stellar 
evolution is based on grounds differing from those 
chosen by Lockyer for the erection of his theory, 
andthc difference might have been vital. We owe 
PyoL, Eddington a debt of gratitude for stating 
fearlessly that the difference is small computed 
with the sameness, and it is matter for congratu¬ 
lation. that this recognition was forthcoming, if 
not actually in the presence of Sir Norman 
Lockyer, at any rate in the presence of his familv, 
who were able to carry the account of it to him 
almost immediately. None of those who were 
present at the little gathering at Sidmouth which 
followed the meeting of the British Association 
at Bournemouth in are.likely.to forget it. 
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adopted in recent years, returns to the views of 
Sir William llerschel, w ho has recorded the mag¬ 
nificence of a night for observing when the dew 
had been so heavy that those who slept while he 
was at work could not believe on waking that 
there had not been heavy rain. The satisfaction 
of Mr. and Mrs. Evershed with Salcombe Regis' 
is, therefore, in keeping with their previous con-, 
i lusions, it seems even possible that when they 
leave Kodaikanal and return to England presently 
fan event which we shall regard with mixed feel¬ 
ings) they may even select Salcombe Regis.fof'2 
their next place of work; but that, of course, is* 
still to be decided. Y 

Another visit to England, though not actually ,, 
to the observatory itself, has been also attended ■ 
with happy results. Mr. W. S. Adams, of Mount): 
Wilson, was in England in 1919 on his way to aod 
from the Brussels Conference; it was natural t 
consult him about the work of the iNntt«P 
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isw^'iijife&ifa' and classi¬ 
fying them. on Lockyer’s principle of classification, 
Adams suggested at once that it might be pos¬ 
sible to measure the spectra in the manner lie has 
developed for the determination of the absolute 
magnitude of a star, from which its distance 
might be deduced. This suggestion has been 
taken up at the observatory with verv creditable 
success. It is obvious that to take up new work 
of this delicate kind involves much preliminary 
experiment; the method depends essentially on 
estimating the relative intensities of pairs of lines 
in the same spectrum, and the uncertainties at¬ 
tending estimates of intensity are well known; but 
these difficulties have been courageously faced. 
We may quote a sentence from the last report : 
“A wedge has been designed and const meted for 
this pur[>osc, and a preliminary seties of measures 
made to test its suitability. This method ot 
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been presented to tbe observatory by, his sons. 
•Dr. McClean’s own work in classification of 
spectra, especially for stars in the southern hemi¬ 
sphere, and his measurement of some of, them by 
which he discovered for the first time thfc. exist¬ 
ence of oxygen in the stars, are matter of history; 
and it may safely be asserted that if lie were afire 
to-dav to make a choice he could scarcely have 
found work for his old lelcsi opt in closer con¬ 
formity with that which it cxei uted in his own 
capable hands. 

His sons have throughout shown a filial in¬ 
terest in the observatory, and their share in the 
endowment of it has been very generous; hut there 
are natural limits to private munificence, or at 
any rate to the purses ot one or two individuals, 
and d the observatory is to prosper as it deserves, 
further help, which is urgently needed, must Ik* 
sought for elsewhere; and this brings us back to 



Fig ? - Norman Lotkycr Ohsci vai.try. 

measuring relative intensities of the lines appears 
,10 he quite satisfactory, and two reports on the 
work which have been sent to the Research Coni- 
- mittec have been commented upon very favour 
. ably," 

Should this early promise be maintained, the 
observatory will have initiated a line of work new 
Jo England, and, indeed, so far as we know, new 
everywhere excepting at Mount Wilson. Mean¬ 
time the former work of classification w ill not be 
neglected, and will possibly be extended by adding 
^accurate determinations of the Harward classifica¬ 
tion for comparison with those of the Lockyer 
classification. Such a systematic comparison must 
be of great value for arriving at a final standard 
; system, whatever that may be. 

It is a special pleasure to reflect that this work 
"St&prds so closely . with the ideas of the late Dr. 


OfTii »** ami t< rrai.c, looking noith 1 . 

the question with which we started viz. Can an 
observatory, and especially can this particular 
observatory, be run as a joint enterprise? The 
idea was put forward first in June, 1914, but the 
war brought inevitable delays, so that only re¬ 
cently has it been possible to face the situation 
definitely. 

The quickest way to make clear the nature of 
the suggested new departure is to quote the fal¬ 
lowing sentence from the- little handbook compiled 
by Major Lockyer (Ot i.) giving an excellent 
account of the observatory: “ Anyontfcan further 
the interests of the observatory by joining the 
corporation, either by subscribing a guinea a year, 
and thus becoming an annual member, or by pay¬ 
ing to l. and becoming a life member,” Com¬ 
munications should be addressed to the, honorary 
I secretary, Capt. W, N. McCIean, t Onslow 
! Garden®, yLopifan, SfW-z, There are,y of course,- 
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the executive council of thirteen hames, anti a 
research committee of four names (the Astronomei* 
Royal and the professors of astronomy at Cam¬ 
bridge, South Kensington, and Oxford) prepared 
to give advice on scientific matters; there is ajso 
a most distinguished list of eight foreign members ; 
but it is the hope and intention to make the direc¬ 
tion as democratic as possible, if members of the 
corporation are ready to manifest an interest m 
.the affairs of the observatory. 

What are the prospects of such a novel method? 

A little reflection suggesls at once a few direc¬ 
tions in which advances may lie made, and we 
may trust the future in this as in other scientific 
wotk to open up new avenues. We rnav begin 
with the well-known and widespread desire of 
many people to have opportunities of using a 
fairly large telescope; they cannot afford to 
possess one, and perhaps are not prepared, even if 
they could allord the instrument, to lace per¬ 
manent work with it; hut they would welcome 
the possibility of work lor a time with an instru¬ 
ment ol some size vvlm h they need not purchase. 
Existing jibserv atones can scarcely meet this 
desire; they have their own vvoih to do, and their 
Staffs arc* not generally more than sufficient to do 
it. Recently the Astronomer Royal has gener¬ 
ously. placed a large telescope at the disposal nl 
some well-known amateurs on a special occasion, 
and it mav he possible to extend this courtesv 
further; but it IS a.i entiulv new departure, and 
may find natural limits. At the Norman Lockycr 
Observatoiy there are as yet no limits to the possi¬ 
bilities, except the smallness ol the stall, and 
should there piove In lie a real demand for oppor¬ 
tunities ol vvank lor a lew months the arrange¬ 
ments are as yet fluid enough to meet the demand. 

Of course, the expenses must be met, just as must 
those of any other scientific society. At present 
the number of members ol the corporation is 
limited by the constitution to three hundred, and it 
is Obvious that the normal subscriptions, even 
when this limit is reached, which is not so 
yet, would In- tar from sulfieient, without generous 
donations, for the upkeep of the observatory. If, 
however, the corporation could lie extended to tin* 
dimensions of a scientific society, the question of 
expense might find an answer. It mav be con¬ 
fidently asserted that those who made the experi¬ 
ment Of working at the ohscivatorv for a week, 
or a month, or a year would enjoy the experience, 
Sjdtnouth itselt is a well-known resort, and the 
observatory has a splendid outlook. 

It is by no means necessary that the work- 
selected by a visitor should be confined to night 
work. There are spacious olliccs and computing 
rooms, inVhich a piece of photographic measurc- 
fnent, or of computational work, or even literarv 
work, could lie carried on in pleasant and healthv 
surroundings. 

There may he many who are desirous of the 
kind of holiday which will take them into new 
surroundings and yet can be combined with work 
which, they could scarcely .do itt an hotel or irt^ j 
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lodgings, or they possibly have some instruments I 
idea to be tested for which their own home sfiarceh 
provides a site. One of the conspicuous advan¬ 
tages of the Norman Lockycr Observatory is its 
splendid expanse of 7 acres, where even a large 
experiment could be conducted without interfer¬ 
ence with existing plant. The horizon is quite 
clear, the library and other buildings having been 
placed under the brow of the hill so as not to 
obstruct it. 

'lhe sight of this wonderful amount of space is 
enough to raise envious thoughts in the breasts 
of those who have to struggle with lack of room, 
and is apt to start various trains of thought.’ 
What is to happen to all our astronomical libraries, 
already full to overflowing, in twenty years’ time? 
Shall we not be driven to the selection for 
preservation of a lew representative lines only, 
seeking references elsewhere when they tall out¬ 
side these lines? 

lhe idea of a comprehensive central reference 
library thus suggests itself. At present it exists, 
Indeed, at the moms of the Royal Astronomical 
Society; but space in London is limited and valu¬ 
able, and the time may come when it must be 
sought elsewhere. The broad acres at Sakonibg* 
Regis may find a use of Ibis kind. A case nearly"' 
analogous is that of astronomical photographs. 

1 here is in England no great reference store such 
as that at Harvard, where questions of astro- ■ 
nomical history may be settled. I hose of us who 
have profited by ibis great resource of Harvard 
have at times felt a little ashamed to draw on- 
Transatlantic courtesy without doing* something 
ill return. The characteristic of any collection of 
the kind is growth—1 airly tapid grow tit—and here 
again the broad acres have their attractions. 

But these are visions of the future. Returning 
to the more practical present, we mav remajrk 
that those who use the observatory should certainly 
include research students from the universities or - 
elsewhere, especially those who may wish to he*, 
come acquainted with the particular work being 
done at the observatory, as above outlined. The 
goodwill of the staff l.-as already been manifested 
fo one such student, and they’are preparing to ’ 
receive another. Here again there is an absence 
ol prescribed conditions which can scarcely attach, 
to universities themselves. They must in self-' 
defence make conditions of joining the university, " 
or some equivalent, which may not he convenient, 
to the intending researcher. No doubt the Norman ■; 
Lockycr Observatory will expect some quid pro,' 
quo if it is to continue to exist,, but the conditions ',, 
arc as yet to be fashioned. It is for those who;* 
join the corporation, if they will, to determine,’ ' 
for instance, whether membership shall carry with ' 
it the possibility of recommending a friend to •. 
the privileges of the observatory, and on what.;' 
terms; indeed, the possibilities are so wide that 
even to give representative instances mav hast*'? 
the appearance of narrowing them. They’ might/, 
even include (though here we ' are venturing our; 

grovisfcwi. % the 
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wg^a^e^tlifB -filin' or woman ' who' '■ has never 
-ijs&siri the moon through a telescope." This is 
scarcely possible with the present small staff, but 
if Ways and means could be found it would be well 
worth while for other observatories to he among 
the subscribers to the corporation, if they could 
thereby transfer a pjrt or the whole of their 


embarrassments from- sightseers. Jt is Worth re- 
'marking that the situation of the Normal Lerckye r 
Observatory would probably attract this type of 
visitor, who naturally expects to climb a tower 
or a hill, and would not be disappointed. Hut we 
should prefer to lay stress on the more, SCrigus 
uses ot the observatory ' 


The Oxford Expedition to Spitsbergen, 1921. 

Ohm 1 hi it ooiC'Ai, Oust kvajions. 


By the Riv. V. C. R. Joi kdvix (header of the Expedition). 


A 1 . THOUGH the collections made bv members 
1 »• of the expedition have not yet been worked 
out, it is now possible to form some idea of the 
extent to which our knowledge of the Spitsbergen 
group has been increatAd by the Oxford Expedi¬ 
tion of 1921. Owing to difficulties caused by 
industrial unrest both in England and Norvv.iv, 
the original plans had to be considerably modified, 
and it was agreed to carry out a biological survey 
of the southern, half of Bear Island, with spei i.d 
reference to the ornithology, before proceeding to 
the west coast of Spitsbergen 

Practically no work of any importance in this 
5 eld has ever before been undertaken by English¬ 
men, and no collections from here exist m am 
British museum. The only important works on 
[he ornithology of this most interesting, but 
somewhat inaccessible, spot are Swcnimder’s 
M Beitntge ?ur Eauna der Baren-Insel," published 
in the K. Svenska Vet-\kad. Handl., Bd. xxvi. 
(1900), and some passages in the great work of 
Koenig, “Avifauna Spitzbcrgensis ” (iqti). 
Swcnander visited Reai Island in 1899, and 
recorded twenty-two species, while Koenig 
increased the number to thirty-six, but some of 
these rest on rather dubious evidence. 

The northern half of Rear Island is flat, and 
covered with innumerable lagoons, but the 
southern half is hillv, and the coast line consists 
almost entirely of bold cliffs, which are the resort 
of millions of sea birds. It is this portion of the 
island vvhieh was investigated by the expedition. 
Two hitherto unrecorded breeding species were 
recognised in jUyji, and both eases are of gieat 
interest as filling up gaps in the distribution of 
the species concerned. Additions were also made 
to the list of casual visitors, but more important 
was the acquisition of a series of nearly eighty 
.Skins of breeding species and more than 300 eggs 
.from the island. Equally valuable are the bio¬ 
logical notes on the share of the sexes in incuba¬ 
tion, the courtship and breeding habits, of which 
every little has hern recorded in the case of these 
Arctic species. 

;' .Actual work on the Spitsbergen group did not 
begin until June 25. Here, again, it must be 
remembered that the latest English work on the 
ornithology of Spitsbergen is Mr, Trevor Battye’s 
ipaper.in the This, 1897. PP- 574-600. No series of 
slun*. frog* h$re>vith • any pretension to compl^te- 
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nrss exists in mi\ British museum. I ho eggs of 
tho Barnacle (loose have prev ioiislv Been taken 
bv only one expedition, viz. that of Prol. Kotnig 
in 0)07 and iqoS, and the twehe eggs then 
obtained were the only wild-laid eggs known to 
iom e till the present season, when twenty-two 
eggs were obtained bv the Oxford Expedition. 



[Photo, Srtxjn Gordon. 
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Mr. f. S. Huxley’s researches on the courtship 
I of the Red-throated Diver (Colymbuf slcllaius ) 
(Eig. 1) and the Grey l’halaropc ( 1 ‘halaropus 
: fulicanus) are referred to later, and nerd not be 
| touched upon here. 

| In Mr. Trevor Battye’s paper only IWenty-nine 
I species were, recorded from all sources.. .Since 
j then the total has been raised to fifty*-three; and 
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of these rto fewer than thirty are now known with, j 
certainty to breed locally. Probably one of the' ! 
most valuable results of the expedition will prove ! 
to be the additional light thrown on the breeding 
ranges of many northern forms, l or example, 
in .Koenig's great work only about seven definite 
occurrences ol the Turnstone (Arenaria interpret) 
are recorded, of which two ate also mentioned by 
TrcvorJBnttye. Yet in 1921 not only were speci¬ 
mens actually obtained from two localities in Ire 
Fjord, but also about nineteen pairs were met with 
breeding in one restricted district on the north 
coast, and adults, wuing ill down, and eggs were 
collected. I his (tears up the mvxtcry of the rlis- j 
tribution of this spei ies, which is known to nest ! 
quite common!v in Greenland up to 82° 30 7 on the 
west side, as also in Novayu /emlyri; while up to 
the present 110 details of breeding in the Spits¬ 
bergen group haw; been .tradable Similarly the 


Dunlin (b'.roha alpine), hitherto known solely 
as an occasional visitor, has now been shown 
to breed in at least one district. Definite 
information as to the northern limit of the breed¬ 
ing grounds of the Ringed Plover (Charadrini 
Ilia tic u!a) and the nosting-iange ol the Martini le 
Goose (Branta h'ucopus) are also now available 
for the first time. 

The- skins obtained from Spitsbergen, nearly 
two hundred in number, are particularly inten st¬ 
ing from the fact that tliev include a number 
of young birds in down plumage, such as 
Turnstone (Arenaria interpret). Grey I’llularope 
(Phalaropus fnhiarius), Pink-footed Goose 
(4 liter bracltvrhynchns], Tittle Auk (Plains 
alii'). Glaucous Gull (I.arus hyperborens), 
and - Brunnieh’s Guillemot (1 ria lamvia), which 
are little known and not represented in most 
' collections. ' Another valuable point is the I 
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presence of a large ser«* of all the three species. 
of gees£ which nest in the group in the flightless., 
stage, thus furnishing excellent material tor tbtry 
study of the moults of these birds. -,V; 

The eggs are of equal interest. ' In every case 1 
when a nest of any species of goose or duck has 
been taken the down and feathers have also been 
carefully collected. The eggs of II rant a leucopsisi' 
have already been mentioned, but uselul series ot , 
those of II. bertikla and , 4 riser braikyrhynchut 
have also been taken. No eggs of the I’utfin from , 
Spitsbergen exist in collections so far as we are" 
aware, and even Koenig’s expedition failed to 
obtain any; but there are four in the Oxford,', 
Expedition’s collection. Mandt’s Guillemot 
(I,'ria prylla mandtii), Grey Phaluropc (I'll, fuli- 
carius ), Purple Sandpiper (li. maritmm) (Fig. a), 
and Turnstone (. 4 . interpret ), are all represented 
in the collection, whil ■ tu*o authentic clutches of- 
eggs of the King F.ider (Soma- 
term spcctabihs) are of especial - 
value as furnishing trustworthy 
data for the description of eggs; 
and down. 

In one respect the expedition 
was unlucky. The Spitsbergen 
Ptarmigan (I.apnpus hemileu- 
curns) was absent in 19-w from 
several districts where it was 
plentiful in 1920. Feathers and 
droppings of the previous year 
were seen in hundreds; even 
fragments of last year’s eggs 
were found, but the birds were 
absent from their old haunts. 
Possible a migratory movement, 
due to the open weather of the 
winter of 1920-21, may have 
been the cause of the absence of 
these birds, but our knowledge 
ol this species is too frag¬ 
mentary at present for us to- 
hazard an opinion. 

It must not be imagined 
that even now- the ornithology 
of Spitsbergen has been worked out. The 
eastern side can be reached only in favourable 
seasons and late in the summer, and even then 
ice conditions vary from day to day, and the- 
explorer may have to beat a hurried retreat or 
run the risk of being frozen in. Naturally its 
secrets can be disclosed only very gradually, and, 
probably always very imperfectly. Even among , 
the birds of the western coast we meet with prob¬ 
lems which still await solution. We are still in 
doubt as to the status of the Snowy Owl ( Nvctea n 
nvetra), though the weight of evidence points toy 
the probability of a few pairs being resident nnd,- 
more or less parasitic on the Ptarmigan. The 
long-tailed Skua (Stercoraruus longicaudus) is also 
something of a problem, and the evidence with,' 
regard to its breeding not quite conclusive; antf /5 
there is evidently a good deal still to be liarnetf 
as,to the Sanderiing {Crocethia 0I60).,, It is hope#; 
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at the material brought back by the expedition 
IB also help to clear up the vexed question as to 
e races of the Puffin (Fratercula arclica), as to 
hich there is much division of opinion. 

Some interesting observations bearing on the 
xual selection theory were made by Julian S. 
uxley on the Red-throated Diver (Colymbus Stel¬ 
las). confirming and extending the conclusions 
ached by him ir. his paper cm the courtship of 
>diceps crislatus (Proc. Zool. Sex., lyiq). After 
t birds have mated for the season, elaborate 
■urtship ceremonies take place between the mated 
nr. At times the two birds swim near each other 
ith necks arched and the open beak half sub- 
erged, uttering a special cry. At others, one 
rd will dive all round and about the other, 
machines emerging almost vertically from the¬ 
ater, as does Podiceps. The active performer 
i such eases may be either the male or the 
male. 

There thus exist, as in the Crested Grebe, mutual 
jptial ceremonies. The bird's bright colouring 
ut special nuptial activities are connected with 
it- bird's sexual life, but not secondary sexual 
mracters—epigamie, but not sex-limited. 

Of particular interest were the observations 
ade on the period during which the birds are 
•parating into pairs for the season. At this time, 
k>, they indulge in special ceremonies, in which, 
nvever, rarely two, hut usually three (or even 
iur), indiv iduals participate The birds submerge 
ie whole body with the exception of the breast; 
ic neck is thrust slightly foiwnnl and the head 
eld out, so that the appearance is that of a minia- 
ire Plesiosaur. In this attitude the birds plough 
irougdi the water, as if running races. This 
iremony was never observed later, arid is ecr- 
linly connei ted with the choice of mates. Most 
■markable of all, it appears almost certain that 
vo females may thus “ compete " for a single 
ink- as well as vice versa. In any event, jwe have 
5 a new feature that in this species the nUitual or 
common nuptial activities of the. two soxet extend 
even into the pairing-up period, where, if any¬ 
where, sex-limited display and Darwinian', sexual 
selection might be expected. This period w>as not 
observed in the previous work on Podiceps. The 
need for some theory of “ mutual selection ” to 
Supplement the Darwinian theory of sexual selec¬ 
tion is thus further emphasised. 


| Favourable opportunities for observing the 
! t ial activities of Phalaropes and Purple Sandpipers, 
in both of which reversed sexual coloration and 
habits occur, were unfortunately very few. It is, 
however, suggested that (i) the pressure of Arctic 
life acts as jin etieoui agemenf to small size id the, 
waders; (_>) that, per contra, the short breeding 
season requires the eggs to be large, in order that 
their development may be hastened; this, in its 
turn, will limit the reduction in size ot the female; 

; (3) the female will therefore tend to be lugger than 
the male; (4) in almost all birds (excluding Rap- 
tcres) brighter colour of the male accompanies 
larger size. Presumably size, pigmentation, and 
psychological activity arc all controlled together by 
the endocrine secretion of the gonad. 11 is thus 
probable that larger size of the female in these 
species will he associated with that type of meta- 
i holism which favours more intense pigmentation ; 
(5) the more protectively coloured male could then 
more advantageously undertake incubation. 

A discussion of this suggestion, however, would 
involve the handling of large bodies of evidence. 

It is, in any event, clear that the condition has 
developed front one in which both sexes were simi¬ 
larly coloured, and both shared the duties of 
incubation. 

To sum up, we have here a series of nearly three, 
hundred skins as well as about five hundred eggs, 
together with full diaries and field notes from mem¬ 
bers of the expedition. It is hoped that the reports 
on these collections will embody what is already 
known of the Spitsbergen and Bear Island group, 
and provide us with a dependable and handy 
manual on the birds of the archipelago. 1 he com 
ing ol the oil engine has already nficetod the. 
fauna considerably', and probably will do so even 
more in the future, and it is important to record 
the (hanges of the last ten or fifteen years. “ 
Koenig’s fine work is bulky and expensive, arjyf &•* 
concise account of the bird life, embodying the 
results of the present expedition, would he a most 
valuable work of reference as well as a permanent 
memorial of what is perhaps the only serious orni¬ 
thological work undertaken by English men or 
women in the Arctic since Mr. Henry Pearson's 
last vovage to Russian Lapland more than twenty 
vears ago, with the sole exception of Miss Havi- 
land's adventurous journey to the mouth of the 
j Yenisei in 10' 4 ■ 


The Present Position of the Theor 


of Descent, in Relation to the Early History 
if Plants . 1 


By Dk. II II. 

f T has long been evident that all those ideal of | 
' 1 evolution in which the oldtr generation ,of 1 
naturalists grew up have been disturbed, |>r, I 
tucked, transformed, since the re-discovery jof 
Menders work and the consequent development 1 


1 Abridged ftajnthe presidential addro** delivered to Section K (ltyUtiy) 
of «ttt-Br£ildy.Woeiatfon At Edinburgh on September 9/ 
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of the new science of genetics. Not only is the 
“omnipotence of natural selection gravely 
impugned, but also variation itsell, the founda¬ 
tion on which the Darwinian theory seemed to 
rest so securely, is now in question. 

. The small variations, on which the natural 
selectionist relied so much, have nroved. for the 
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most part, to be merely fluctuations, oscillating" 
about a mean, and therefore incapable of giving 
rise to permanent new types. The well-estab¬ 
lished varieties ^>f the Darwinian, such as the 
countless forms nf Erophiln verua, are now inter- 
_pret«d as elementary species, no less stable than 
Linncan species, and of equally unknown origin. 
The mutations of Do Vries, though still accepted 
at their face value by some biologists, are sus¬ 
pected by others of being nothing more than 
Mendelian segregates, the product of previous 
crossings; opinion on this subjei t is i'n a state of 
flux. In fact, i! is clear that we know astonish¬ 
ingly little about variation. Dr, l.otsy, indeed, 
proposes to dispense with variation altogether, 
pnd to find the true origin of species in Mendelian 
segregation; inheritable varlahilitv, he believes, 
does not exist; new species, on his bold hypo- 
, thesis, arise by i rossing, and so, as he points out, 
vve may have an evolution, though species remain 
constanl. 1 Inis everything apparently new 
depends on a re-i oinhination nl factors already 
present in the parents. “ the ( a use of evolution 
ties in the inleiaclion ol two gametes of different 
constitution. ” 

1 am aware that very surprising results have 
been obtained by crossing. Nothing could well 
have been more striking than the series of 
Antirrhinum segregates vvhi< h Dr. l.otsy showed 
US some years ago at a meeting of the Linncan 
Society; and now wo hear of an apolnlous Lychnis 
produced by the crossing of normally pctaloid 
races. W'c do not know yet to what extent that 
sort of thing goes on in Nature, or what chance 
such segregates have of surviving. Still, if one 
may judge hv Dr. l.otsy's cxpeiinienlal results, 
ample material for natural si lection to work on 
might be provided in this way. 

Dr. l.otsy s theory that new species originate 
by Mendelian segregation, if true, would liave the 
advantage that it would make quite plain the 
meaning of sexual leproduetion. Hitherto there 
has been a good deal of doubt; some authorities 
have held that sexual reproduction stimulated, 
others that it checked, variation. But, if vve 
eliminate variation, and rely solely on the pro¬ 
ducts of crossing, we gel a clear view—" species, 

;t& well as individuals, have two parents ”; sexual 
reproduction can alone provide adequate material 
for new lorms, and can provide it in unbounded 
variety. 

Again, though Dr. l.otsy himself is far from 
sanguine on this point, the crossing theory might 
be helpful to the evolutionary morphologist, for 
breeding is open to unlimited experiment, and vve 
might hope to learn what kinds of change in 
organisms are to be expected. For example, the 
Lychnis experiment shows how easily a pctaloid 
race may become apet,-dons, Such results might 
Uftimateiv be a great help in unravelling the 
course of evolution in the past. We should gain 
an idea of the transformations which might 
actually have taken place, excluding those which 
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foi*vvariatj<#t itself is only an hypothesis, 
have to decide, quite arbitrarily, what kirid of* 
variations vve think may probably have occurred' 
in the course of descent. One need only recall: 
the various theories of the origin of the seed frost - 
the megasporangium to realise how arbitrary such 
speculations are. 

But, while recognising certain advantages tSp 
the theory of the origin of species by crossing/ 
it is not for me to pronounce any opinion 
as . to its truth. It is only the present,v 
position of the question* that concerns uk 
to-day.. Some modern genctuists believe that, 
there is evidence for mutation by the loss of 
factors, apart from the effects of crossing, , 
Dr. l.otsy considers that such changes, if proved,' 
can afford no explanation of progressive evollfr c 
tion. “ Evolution by a process of repeated losses/; 
is inconceivable. ’ It has, however, been pointed" , 
out by Dr. Agnes Arber, in her recent admirable 
book on water-plants, that, on am theory of-:.' 
evolution, "what organisms have gained in 
specialisation they have lost in plasticity.” This 
is true, but it is not clear that this admitted loss 
of potentialities is the same thing as the loss of 
factors, in the sense of genetics. 

Burning for a moment to Darwin’s own theory 
of the origin of species by means of natural selec¬ 
tion, the etlicacy of the latter in weeding out the 
unfit is, of course, still acknowledged, and some 
geneticists allow it a considerable role. But there 
is a strong tendency in these days to ,-ulniii natural 
selection only as a “merely negative force," and 
as such it has even been dismissed as a “ truism,” 
Now Darwin’s great book was most certainly not ' 
written to enunciate a truism. He regarded : 
natural selection as "the most important, but not 
the exclusive, means of modification " (" Oiigin of . 
Species,” p. 4). It was the continual selection of 
the more fit, the " preservation of favoured - 
races,” on which he relied, and not the mere *, 
obvious elimination of the unfit, and this great ’ 
idea (so imperfectly understood bv m.mv of his 
contemporaries and successors) lie worked out 
with astonishing power, in the light of the changes \ 
which man has produced, with the help of Jtj$i / 
own artificial selection. f- 

It may be that the theory of natural selection, ,, 
as Darwin and Wallace understood it, mav some J 
day come into its own again; certainly it illumi'-' 
nated, as no other theory has yet done, the great- 
subject of adaptation, which to' some of us is, aridi 
remans?, the chief interest of biology. But Itf »■ 
our present total ignorance of variation’and doubti: 
as to other means of change, vve can form no deaf V 
idea of the material on which selection has had'fpr. , ’ 
work, and vve must let the question rest. 

For the moment, at all events, the Darwinian'.' 
period is past; vve can no longer enjoy the coroi-M 
fortable assurance, which once satisfied so tnmfi] 
of us, that the main problem had been solved-^jtw: 
is again in the melting-pot. Bv now, in fact*. A V 
new generation has grown up that knows ' ‘ 

Darwin. 


were out of the question. At present all specula- , uarwm , esm 

bon on^the^n^pr^^cvf^paWcfiariges is, in X-®* r ?; W0 '- n ''^'V«:,Camvot t#***tf 
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,rte iti,Vwe ’hofcF It <kdy as an -act of faith, 
> there is no alternative, and, after all, the evi- 
ince of paleontology is unshaken. I have 
.ought it fair to lay stress on the present state 
•‘■uncertainty in.all that concerns the origin of 
pecies. On another occasion 1 even ventured 
yspeak oi the return of “ pre-Darwinian chaos.’’ 
?Ut out of this chaos doubtless light will come. 
„ast year, during a joint discussion on genetics 
trid palaeontology, 1 specially retnember a remark 
Vy M iss Saunders, our then president, that 
jlendelism is a theory of heredity, not of evolu¬ 
tion—a caution not unneeded, though, as the 
crossing hypothesis shows, the connection between 
she two conceptions may prove to be a very close 
erne. 

K Genetics is rendering the greatest service to 
-biology generally in ensuring that organisms shall 
be thought of as races, not as isolated individuals, 
Jnere chemical and physical complexes, at the 
■mercy of the environment. The whole tendency 
'of modern work is to show that in living things 
heredity is supreme. An organism is what it is 
j.by virtue of the constitution of the germ-plasm 

• derived from its parents. Dr. Church says that 
“ the more fundamental reactions, as expressed in 

• morphological units of construction, have been 
' established as constants beyond any hope of 

change.” This statement is an important one 
■ for the palaeontologist, for all our attempts to 
trace descent rest on the assumption that, in a 
general sense and as regards certain well-cstab- 
> fished characters, ” like breeds like.” 

The question, What do we mean by a 
“species ”? is far too difficult a matter to discuss 
now. Whatever we may think of Darwin’s theory, 
his “ Origin of Species ” is at any rate a classic, 
and I believe we cannot do better than continue to 
use the word in the same sense as Darwin used 
it- i.c. essentially in the sense of a Linncan 
species. 

That many Linncan species arc real units of a 
definite order is generally admitted. Dr. Lotxy 
hiptself dw-clls on their distinctness, which depends 
Oft their usually not inter-crossing, and appears 
tp he shown by the fact that among animals 
■ Members of the same species recognise each other 
as such and habitually breed together. Such 
■habitual breeding together under natural condi¬ 
tions is perhaps the best test of a species in the 
finnean sense. “The units within each Linncon 
f--species) form an inter-crossing community.” 
(Lotsy.) Me adds : ” Consequently it is Nature 
itself which groups the individuals to Linneons.” 
These “ pairing communities ’’ have recently been 
re-christened by Dr. l.otsy “ synganteons," a 
good name to express this aspect of the old 
‘‘species.” 

i' I do not propose in these brief remarks to 
venture on that well-worn subject the inheritance 
of acquired characters— i.e. of such characters as 
tfte..gained during the lifetime of the individual 
by •'reaction to the environment. There has 
always been a strong cross-current of opinion in 
fayourj especiallygio- our .Own time*’ 
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in tlj« forth of “ unconscious mentor)’, ” $p 
advocated by Samuel Butler and ’supported by 
Sir Francis Darwin in his presidential address 
to the British Association at Dublin. I’roffcstjjOr 
Mcnslow, as we all know, is a veteran champ^Stt 
of the origin of plant structures bv sclf-adapUi- 
tion to the environment. On the other h&nd* 
some geneticists roundlv deny that any inheritance 
of somatically acquired characters ura take place’. 
In anv ease, the evidence, as it seems, is still .too 
doubtful and inadequate to warrant any conclu- 
sion, so, however Iasi mating such sgiy ulations 
may be, I pass on. 

To bring these introductory remarks to a close, 
we see that while tile themy of descent or evolu¬ 
tion is undisputed, we really know nothing (ettain 
as to the way in which new forms have arisen 
from old. During the reign of Darwinism we 
commonly assumed that this had happened by the 
continual selection of small variations, and we 
are no longer m a position to make any such 
assumption. 

We have been told on high authority that “as 
long as we do not know how Vniuula obconicti 
produced its abundant new forms it is no time to 
discuss the origin of the Mollusea or of Dicotyle¬ 
dons.” (Bateson.) Vet this is just the kind of 
speculation in which a pnhcontologist is apt tp 
indulge, and if kept off it he. would feel that his 
occupation was gone! However, so long as Wfi 
inav believe, as already said, that, on the whole, 
like breeds like, that grapes do not spring from 
thorns or ligs from thistles, there is perhaps still 
sufficient basis for some attempt to interpret the 
past history of plants in terms of descent. But 
certainly we have learnt greater caution, and tye 
must tic careful not to go far beyond our facts; 
and, in particular, to avoid elaborate derivations 
of one tvpe of structure from another where the 
supposed transitional forms have but a purely 
subjective existence; we have realised the difli- 
enltv of tracing homologies. We may still be 
allowed to seek affinities, even where we cannot 
trace descent. Arid though we may sometimes 
go a little beyond our tether and give rein to 
bolder speculations, there is no hatni done so lohg 
as we know what we are doing, anil there may be 
even some good in such flights if our scientific 
use of the imagination serves to give life to the 
drv bones of bare description. On this subject 
I am somewhat more optimistic than Dr. LotSy, 
who, abandoning his “ Stammcsgeschicht.e ” 
point of view, has dismissed all attempts at phylo¬ 
genetic reconstruction as “fantastic.” 

There are some questions of the highest interest 
that at present can scarcely be approached in any 
other but a speculative way. Within the. last 
year or two new points of view have thus been 
opened out. For example, Dr. Church’s able 
essay on “ Thalassiophyta and the sub-aerial 
transmigration ” has .brought vividly bcforO.US 
the great change from marine to terrestrial IlfC: 
Dr. Church puts the actual cor^juest of thefend 
in the foreground. We watch the land tdpwly 
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the • rooted sea-weeds succeeding • the free- 
swimming plankton, and then the continents 
slowly emerging and the drama of the trans¬ 
migration, as the plants of the rock-pools and 
shallows fit themselves step by step for sub-aerial 
_life when the dry land appears. It is a striking 
picture that is thus displayed to our view— 
whether in all respects a faithful one is another 
question; we must not o\pe<l impossibilities. 
The doubts which have been raised relate first to 
the assumed world-wide ocean, which seems not 
to be generally accepted by geologists. If con¬ 
tinental ridges existed from the first (i.e. from 
the original condensation of watery vapour to 
form Seas), the colonisation of the land may have 
-followed other lines and have happened repeatedly 
Perhaps, after all, that would not greatly affect the 
botanical aspects oi the transmigration. 

Dr. Church believes that the chief morphologi¬ 
cal characters of the land flora were first out¬ 
lined in the sea ; that such characters were, not j 
newly assumed after transmigration, but that they 1 
merely represent an adaptation to sub-aerial con¬ 
ditions of a differentiation already attained at the 
phase of marine phytobenlhon (tooted sea-weeds). 
At the same time it is not suggested that any 
existing class of sea-weeds can be taken as repre¬ 
senting the ant Cstry of the land flora; tile trans¬ 
migrant races are, as Alga 1 , extinct —they may 
have been (ircen Algal of a high grade of organ¬ 
isation, on a level now perhaps most nearly repre¬ 
sented by the highest of the Brown Sea-weeds. 

Thus the transmigrants, which were destined [ 


transmigration' "anrf ’W'-wc 
land flora? Quite recent discoveries, especially 
those from the famous Rhynie Chert-bed, have 
shown that in Early Devonian times certain 
remarkably simple land-plants existed, vvhichiij 
general configuration were no more advanced thS'n 
some very ordinary sea-weeds of the present dajt. 
At the same time theft plants were obviously 
fitted for terrestrial life, as shown by the presence 
of a water-conducting tissue and stomata, and-.by 
the manifestly air-borne spores. These simplest 
land-plants are the RKyniaee* (Rhynia apd 
Hornea), while the third genus, Asteroxylon, w<t$ 
more advanced and further removed "from any 
possible transmigrant type. ,f 

Dr. Arbor was so impressed by die primitive’ 
character of Rhynia (the only one of these genera, 
then known) that he boldly called it a Thallophyte) 
while recognising, in respect of anatomical stru'er 
litre, an intermediate position on the way ttt 
I’tcridophyta. This is not really very differem 
from the view taken by the. investigators thesis 
selves, though they call the plants Ptcridophvtes* 
which they certainly are if we go by internal 
structure rather than external morphology. But 
if, as Kidston and Lang suggest, the Khyniacfesf 
“ find their place near the beginning of a current 
of change from an Alga-like tvpo of plant to the 
type of the simpler vascular Cryptogams,” they 
must have been very primitive indeed, and might 
even be regarded as fairly representing the true 
transmigrants which had not long taken to the’ 
land. 


to become the parents of the land flora, are pic¬ 
tured as already highly organised and well dif¬ 
ferentiated plants, which only needed to provide 
themselves with absorptive instead of merely 
anchoring roots, and with a water-conducting 
system (xvlein and stomata) in order to fit them¬ 
selves for sub-aerial life, while, on the reproduc¬ 
tive side, the groat change remaining to he accom- i 
plishcd was the adaptation of the spores to trans- 
port by air instead of by water. 

Some botanists find a difficulty in accepting the ! 
•Suggestion that plants already elaborately fitted j 
out for a marine life could have survived the 
transition, however gradual, to a totally different ; 


It is true that the Middle Devonian is much too 
late a period for the original transmigration (I 
believe there is some evidence for land-animals in 
the Lower Silurian), but one may argue that some 
of the transmigrant forms may have survived as 
late as the Devonian, just as the Selnginella type 
seems to have gone on with little change from 
the carboniferous to the present time. There 
must have been many such survivals of earlier 
forms in the Devonian period, if Arbor was right 
in regarding all the characteristic plants of {he 
Psilophylon flora as “much more probably 
Thallophvta than Ptcridophyttr. ” There is, in 
fact, no doubt that the earlier Devonian flora- is 


environment. Such thinkers prefer to believe that 
" lower forms may have been more adaptable, and 
that morphological differentiation had, in a great 
dpgree, to start afresh when the land was first 
invaded. My own sympathies, I may say, are 
here with Dr. Church, for 1 have long inclined to 
the belief that the vascular plants were, in all 
probability, derived from the higher Thallo- 
■phytes. The view of the late Prof, l.tgnier, 
now so widely accepted, that the leaf, at least in 
the megaphyllous or fern-like vascular plants, was 
derived from specialised branch-systems of a 
thaflus. assumes, at any rate, that the immediate 
ancestors possessed a well-developed thallus, such 
as is now known only among the higher Alg.ne. 

The question qow arises, how far have we any 
. evidence from the rocks which may bear on the 
* IfO, 2700 , VOL, I08] . I-.;) 


turning out to have been on the whole more' 
peculiar and more unlike the higher plants than 
we realised a few years ago. The Early Devonian 
plants cannot usually be referred to any of the; 
recognised groups of Pteridophytes, and this iit 
not owing to our imperfect knowledge, for it is 
just in those cases where the plants are most 
thoroughly known that their unique systematic 
position is most manifest. Arber palled all the 
plants in question “ Proeormophyfa ”—an appeb*; 
priate name. As Kidston and Lang point out ip 4 
their later work, the three groups- Ptoridophywil 
Hrvophyta, and Algse—are brought near#i 
together by the Rhynie fossils. ''V"V; 

Yet there is evidence that about the same peffWh 
stems with the highly organised structure “of 
Gytnnospermous trees already existed, '■Igtffjtjf, Jtftar! 


., 

• 1 ffi&ri,' from the i v '''5iii(t' neat work' bn 'the ®iriy’ 
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"date Old feed. Sandstone of Cromarty, is the 
\'j; yy'e need much, further investigation of 
isb higher forms of Early Devonian vegetation, 
go we know enough to impose caution on our 
Regulations. 

fifht: Rhvniaccae, at all events, were lea Hess and 
!rottess piants. In one species of Rhynia and in 
losnea the aerial stems are entirely without any 
kptndagcs, while in the other Rhynia there are 
(femispherieal swellings, which have been identi- 
ied by Arber with certain states of the spines in 
^lophyton. The emergences of R. G-.rynne- 
Vaughnni have been interpreted as nascent leaves, 
>ut more recent observations, showing their late 
listological origin, have rendered this hypothesis 
•scry doubtful. 

In Asteroxylon, a higher plant altogether, the 
item is clothed with quite distinct leaves, though 
hev are somewhat rudimentary as regards their 
mscular supply. Have we, in these plants, and 
tthers of contemporary date, the first origin of 
he leaf from a mere non-vascular emergence, or 
lad . reduction already begun, so that in 
Hhynineeie, for example, the leaves were in the 
jet of disappearance? In the former case we 
ihottld be assisting at the birth of I.ignier’s 
divlloids, the microphylls of the Lvcopod series. 

But the opposite view mav also be tenable. 
IVe have already seen that these plants have been 
•eferred both to the Ptcridophytes and the Thallo- 
thytes; they also show signs of Brvophytic 
dfioities, and 1 understand that it has even been 
imposed to include them in the Uryophyta, in 
which case every possible view will be repre¬ 
sented. The Sphagnum-like structure of the 
'Olumellate sporangium or sporogonium of 
Homea and S|>orogoniles mav justify the Rryo- 
iliytio attribution, and it is then, of course, easy 
:o extend it to Rhynia. If uc were to adopt this 
opinion we should probably have to regard these 
simple Devonian plants as representing stages in 
he reduction of the sporophyte to a sporo- 
jooium, the leaves being already nearly or quite 
ost; while the branched thallus was still much in 
txeess of the simple seta of (he modern Moss or 
Hepatic. Naturally we know nothing of the 
jametophvte, so that the material for compari¬ 
son is limited. Kidston and I.ang, however, have 
•ecently pointed out that the presence of spore- 
etrads clearly indicates the existence of a 
punetophyte. 

make no attempt to decide lwtueen these 
dews. There can be no reasonable doubt that 
dlb Psilophvtales generally represent an earlier 
ih&se of cormophytic life than any of the groups 
deviously recognised. But we must not assume 
rat all their characters were primitive. It has 
yj&ri. pointed out that the Rhvniaccm were peat 
rlgnts, and that the peat flora is apt to be peculiar. 
L’ijider such conditions it is not improbable that 
t csiSjtain amount of reduction may have already 
teeh,undergone, though this is not the view taken 
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has 'wide bearings. ft has k»g1*sen noficeff jlm 
among the fossils of that period no typ Mi, few-.; 
fronds are found. Those remains which aratmjitt~ 
suggestive of fern-like habit consist 
a naked, branched rachis. It used to be assumed 
that the absence of a lamina might be explained)' 
bv bad preservation. But, as Prof. Hklfe?. 
points out, the chief reason for condemning the, 
preservation as bad was the tact that a lamina Wa$. 
absent! . • 

The evidem e really seems to indicate that the 
so-called fronds of that age did not possess a 
leaf-blade. As Prof. Halle says: " In the 
Power Devonian, finally, we find frond-like struc¬ 
tures bearing sporangia, but no fronds vvith 
developed lamina*. One can hardly escape the 
conclusion that the ‘ modified ' let tile fronds may 
repicsent the primitive state in this case and that 
the flattened pinnules arc a later development, 
as suggested by Prof. Lignicr." These naked 
Bonds may, in fact, be regarded as the 
little-differentiated brnnehes of a thallus. 

The evidence, as at present understood, seems 
to suggest that, in the earlier Devonian flora, 
ferns, properly so called, may not yet have been 
in existence. The predecessors of the ferns were 
there, no doubt, but not, so far as we know, the 
ferns themselves. Vet it seems that highly 
organised stems of a gymnospermous type were*' 
already present at about the same period. Thus 
the evidence from the older Devonian flora, so 
far as it goes, materially supports the opinion that 
the seed plants cannot have arisen from ferns, 
for the line of the Spermophytn seems to have' 
been already distinct at a time when true ferns' 
had not vet appeared. 

The idea, which 1 once advocated, that the , 
Gymiiosperms were derived,'through the Pterido- 
sperms, from the ferns must, I think, be given tip, 
on grounds which were stated two years ago at- 
the Bournemouth meeting of the Association. It is 
safer to regard the Pteridosperms, and therefore 
the seed plants generally, as a distinct stock, prob¬ 
ably as ancient as any of the recognised phyla' 6f. 
vascular Cryptogams, and derived from some 
unknown and older source. At the same time the,, 
striking parallelism between the Pteridosperms 
and the true ferns must be recognised. These 
views are essentially in agreement with those pre¬ 
viously expressed by my friend Dr. KidstorW? * 

The significance of the Pteridosperms has per¬ 
haps been somewhat misunderstood. It now. 
seems that they do not, as some of us Once 
imagined, indicate the descent of the seed plant# 
from ferns, but rather show that the seed plants 
passed through a fern-like phase; they ran ‘‘Mj, 
parallel course with the true cryptogamic feruttyrt 
and, like them, sprang from some quite early, ] 
race of land plants, such as Rhynie has revealed? 
to us. But the phylum was never any more 
like than ttie Pteridosperms themselves. \ 

On our hypothesis,.the Upper Palajozoic p" ‘ " 


jieb we ...... 
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sperms (representing the earlv phase of the .seed 
plants), the ferns, the Sphenophvlls, the Kqut- 
setalcs, and the Lycopods. These five lines were 
probabh all well dilU n ntiated in the I'pper 
Devonian tlora. 

When we get hack In the Middle and Lower 
Devonian the ease is < omplc t< lv altered Not one 
of the tut* pin la is la re < jearly npa si nted, unless 
it he the Spermnphyfa; tor these we have the 
evidence of appan utlv g \ mnoxpcrm-hke stems. 
'Thus the lii Id is litt .ib^oliitcK ofieii to specula¬ 
tion. We rnav imagine < ifhrr that the various 
phyla lonviigcd in Mime earls sasiuiat stock 
(illustratnl h\ the Pxilnphvtales), or that the\ ran 
hac k in par.dli 1 lines to mdependi lit origins among 
the transmigiant \lg.e and, perhaps further still, 
to separate rails of purely marine plants Both 
views air tepi 1 si nl< <1 in tin puhheations of reeent 
author s 

Dr \rl>er, in his “Devonian Mor.is,” main¬ 
tained (he < ailv eMstein e ot three distinr t lines 
of desi i nt tin Sphenopsida, I’leropsida, and 
Lvcopxid.i. I'm h ol the three lines is described 
as des< 1 nih d hoin thallojrhv lit Alga* of a distim l 
tvpe. 1 Inis Aihei’s view was deiidccllv polv- 
plix letii 

1 )r. ( him li, fiom quite a difteienl point of \ lev , 
iiftiu-s at somewhat similar e 0111 lusioris, hut he 
goes hit (her. lie says “ Spe aking g< finally, it 
appeals saler to reganl a ‘rare’ or * plnluin 
as the e\pi ession of a gioup of organisms uhii li 
derived their spei ul attributes from the 1 qnip- 
ment of a preiiding epoch, if not m one still 
further b.n k. Thus all the main lines <>( what 
is now land flora must lu\e hi en differentiated in 
the Bonflue epoi h ol the si a (1 r as algal lines), 
as all algal lines were dilfeientrat< d in the Plank¬ 
ton phase The possibilitv is not invalidated tliat 
existing groups of land flora tnay Iran* bai k tlair 
special line of progression to the flagellated life of 
the sea, whollv indepemli ntly of one another 
(Ptet iilophv t<i) 

Thus the idea ot independent parallel lint s of 
descent is tarried to its extreme lmul. “ bach 
phvlum goes bark the whole wav, without any 
connection with anything elsi ” Of course, this 
thorough-going poh phy letir conception is in¬ 
volved m the dm trine* already mentioned that 
morphologieal differentiation was attained in the 
sea In Ion the transimgralion 

1 have iifed Dr \ibet and Dr Chureh as 
independent 1 epri senlati\cs, appmai hmg the 
question horn quite different sides, ol the poh- 
phyletio or parailel-phvkt lupotlusis. Tlie oppo¬ 
site view, of romergent monophyletie races, 
is also will supported. Pmf flail* , after 
speaking ol the possible relation of the I‘silo- 
pin ton tvpe to I.Mopods on one hand and 
ferns on the other, adds: “ Fmin this point of 
view the whole pferidophvtir stock would be 
monophvletie, the Lvcopsidu and the Pteropsida 
living derived Irom a eonnnon form alreadv vascu¬ 
lar. It would not thus be necessary to assume 
a parallel evolution ot a similar vascular system 
alon^g two different lines," 
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Kkisron ;irul I-antf, in the lijfl't of thttfr Rfayrite 
discoveries, rr*|.iri! Halle's sur.ev as “a fair 
statement of the present hearing of the imperfectly 
known t.Kts" 1 hey add: " Hie geological age 
and surer ssion of the Marly Devonian plants are, 
on the whole, consistent with the origin of the 
various groups of vascular Cryptogams from ■ a 
i ommon soukv.” \\V have already referred tp 
the bryophy tie features, which have been rtcog^- 
tused in tin Khymaiem Kidston and Lang make 
use of these to extend their tentative < (inclusions 
to the Bi vophvta In < onehiding their lliird 
memoir lhe\ sav . “ In Khvni.i and Hornea v/d 
have r» vealed to us ,i mm li simpler tvpe ol vasCU- 
lai Cryptogam than any with whiMi we were 
previoiislv a< qu«tinted I his !\p< suggests the 

convergence ot Pin idophv t,i and Bryophy la back¬ 
wards to an algal stock 'I he knowledge of 
Asterowlon confirms and i nnehes our 1 oncepttejni > 
of a more i omph \ hut .in hah type of the vascu¬ 
lar Cryptogams, whnh supports the idea of the 
divergeme o! the gieat classes of Pteridophyta 
Irom a common type, and links this on to the 
simpler Khv mm r,i*. 'tin monophyletie* view, 
though st itccl with appiopriate c'aulion, could not 
he more < leat K 1 \piessrd 

It is evnlenlK impossihle to dec ide hetween the 
two tlieoiies hi the pre si nt sfat* of our know¬ 
ledge; we aic now oni\ hi ginning to acquire 
scum lonecpt'oii ol the vegilahon of Lari) 
Devonian times Ihe disimery, however, of the 
exist* m e at that penod of m im<\ptit*dh simple 
race of vascul.it pi.Hits to smut extint favours a 
monophyletie mteipietalion 'I o some minds, too, 
the impoilant points in whnh all existing Pteri- 
dophvta, how 1 \ 1 r dnc rse, agree* will still suggest 
a common origin not loo remote \mong such 
common characters m.u hi mentioned (In* alterna¬ 
tion of genciations with tin spotoplnte predomi¬ 
nant, the development both of the spores and the 
sexual organs; and the histology, csptc lallv of the 
vascular system and the stomata Ihe com¬ 
munity of reproductive phenomena is explained 
hv Dr. Church on the pmiuple that reproductive 
phases are inevitable and a r e therefore the same 
in all phyla A like explanation may to a certain 
extent he* applicable to somatic features, some of 
which may be the necessary consequences of the 
sub-aerial transmigration lints a polyphyletic 
hypothesis mav no doubt be justified, but it 
urgentlv needs to he supported by further evidence 
of the* .11 dial existence of separate stocks 
among the -earliest available records c^f a land 
flora. 

Ihe study of fossil botany has led to results of 
the utmost importance in widening our view of 
the vegetable kingdom and helping to complete 
the natural system, to use- Solms-Laubach’s old, 
phrase once more. One need mention only the, 
Mesozoic Cy eadophy tes. the Cordaitales, 1 the 
Pteridospi-rms, the Pnlawoic Ly copods . and 
Kquisetales, the Sphenophvlls, and now, most 
striking of all, the Psilophytales, to recall,how 
much has been gained. We have indeed ,a. W£&Uh 
of accumulated facts, but from. the ppipt of view 
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>f the theory of’descent they raise more ques- of observation, but recent discoveries, have 

.ions than they solve. In this address I have brought us luce to Ian: with the great questions 

briefly touched on some of the most central and <>t descent .mion^ plants. 1 lowe\ er imperfect our 

nost speculative problems in the hope of giving dal.i mav be, both .is rt gards the method and the 

m opening for discussion. it might have* In rn ('nurse of evolution, the piohlenis suggested, 

TKjtre profitable to deal in detail with definite Puts ne\ ei t heless, make indent < lainis on out altentioh. 

The Shackleton-Rowett Oceanographic and Antarctic Expedition. 

1>\ I )k. lit 011 Ivon 1 R 1 Mill * 


r HK Shackleton-Rowett expedition, the pre¬ 
liminary plans ot which were out lim'd in 
Natoki for July 7, p. f>oj, left St. Katherine's 
Dock in the Quest on Satmdav, Si ptemher ry, 
remained at Sheernc ss lot a lew clays to complete 
the fitting of thi- wireless telegraphy apparatus, 
and sailed from Plymouth on Satui day last, 
September ^4, at 5 p.m. 

So much publicity has been given to the plans 
and prospects of this expedition, and such stiess 
laid by headlines and large type on the mmot 
incidents of preparation and departure, that one 
reader might be excused d lie viewed it all as 
what, for lack ol a more ancient and decorous 
term, he might be tempted to call a men' stunt, 
vv'hile another ol a more geneimis disposition could 
scarcely be blamed for looking on it as a great 
nceanographie.il expedition. As a matter of fact, 
it designed to lx* neither the one nor the oilier. 
The Quest is a very small vessel, and she has 
started on a very big voyage, lull of dangers and 
risks that it is probable no committee ol geo¬ 
graphical 01 nautical experts would recommend 
any selected leader to undertake; but no such 
committee was ('Mated or consulted, and Sir 
Ernest Shaeklcton beats on his own broad 
shoulders all the responsibility lor the* plan of 
the expedition, the choice of his comrades, and 
the right with the.* verv real (idTieultirs of a gical 
and romantic adventure* Even it no scientific 
results were aimed at, this revival ol tli< old spirit 
>f maritime knight-errant 1 v which has mv igorafrd 
>lir sea-history since Elizabethan days is a thing 
-0 be proud of and grateful for in an age. ol dis¬ 
illusion, low ideals, and love of ease. I he 
members of the expedition im lucle the. most ex¬ 
perienced polar explorers and men who have been 
rained in the almost incredible hardships of mine 
sweepers, submarines, and “O ’’-ships. 

Sir Ernest Shaeklcton has, however, a v< r\ 
dear and useful programme ol scientific work, m 
which he sought the advice and seemed the help 
of many authorities, including the Admiralty and 
the Air Ministry. He has not tried to make the 
Quest's voyage a second ('haUengcr expedition, 
or in any way to anticipate the renewal of the 
large-scale oceanographic al research ably sketc hed 
out by Prof. Herdman and wisely postponed to 
a rqbre convenient, and, we trust, not verv far 
distant, season. The Quest is fitted with the 
latest machines for deep-sea soundings, and if her 
voyage is completed along the route projected 
the results should be of great importance,, e$pe* 
* ^0. ; 4?P9,VOL.1o 8X y/ ■■ , 
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. « lallv in the Kndrihy (juadr.uit ol the \nlmtie, 

I Some ill.iv be mebued to doubt tin* possibililv of 
! taking exact soundings liuni so mu. ill .1 vessel in 
sens, but in tin «ail\ dav s ol teleg r npli-eable 
surveying with the enidest apphanc ( s ext client 
results were obtained, m depths far incur than a 
thousand fathoms, hum sailing vessels smaller 
than the Quest. No sutvevmg ship piobablv has 
been better t f|Uippi‘d lor living an urate* positions, 

■ as it should b< possible* to 1 ate* the < hionometeis by 
wireless time signals dining the greap 1 part of 
the 1 mise. Deep sea tempi mime observations 

1 and the c olio I ton o( walei sample's to be pi esei v cd 
lot' examination on shoie should also be possible. 
J he si/e o| the ship make's it hopele ss to attempt 
deep-sea dredging or pawling, but shallow water 
(hedging will no doubt be* earned out when oven- 
1 sion oilers, and the < ollei tion ol plankton w ill be 
j greatlv laeilitated by the low liecboaid and coin- 
! paratively slow speed ol the* ship. 

| Much lntciest attaches to the meleoiologieal 
1 work to lie done on board, and especially to the 
I iippu-nir mv c'stigations lot whic h piovision has 
been made by tile Meteorological Ollae. The 
sm.ill seaplane* carried by 1 he Quest will be very 
useful m piloting the vessel m ie< and m the. 
search Joi doubtlul islands 1) it < an he pul to 
, gethei successfully and tinusleucd salclv from 
the ship to tlie sea and back again, but this part 
oi tlie equipment must be viewed as an experi¬ 
ment the success ol which is not to be acclaimed 
until it has Ixcn piovcci. Magnetic observations 
will, it is hoped, be made a special lent lire of 
the scientific work, and for the Just time, vve 
bi 1 1 • vo, a gyroscopic compass will be earned into 
high latitudes, where its indications should be of 
xl nine value, as the Pack should < a r r \ the 
QUC'I -cross the ngion ol maximum e bange ol 
v.malion when the magou tic m*c die is ol least 
value ()ppoi tumtic s will doubtless on nr lor 
• magnetic work on icc-llocs and pci haps also 
on islands it local attraction is not too 
strong. 

1 lie personnel ol the Expedition was announced 

■ as follow s : - 

Si 1 Ernest Shaeklcton, leader and captain; 
Commander Frank Wild, second-urn oinmand; 
Commander hrank Worsley, hydrogiaplier and 
; sailing-master; Lieul -Commander l>. (,. Jeffrey, 

: navigator; Major A. II. Macklin, surgeon; Capt. 

! E. 1 ). A. Hussey, meteorologist; Lieut. A, J. 
j Kx-rt? chief engineer; Major R. Carr, airman; 
j Capt. G. y, Douglas, geologist; Cant. G. 
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Wilkins, naturalist; Mr. J. C. Bec-Ma.son, photo¬ 
grapher and kinematographcr; Mr. G. Smith, 
second engineer; Mr. J. Dell, electrician; Mr 
Harold Walts, wireless operator; D Krivson, 
gunner; C. j. Clieen, took; Bov Siouts K. 
Mooney and }. \V Marr l lie mnnbirs ol the 
scientific slaff enunn rated aho\c will also work 


1 the ship, and on leaving- Plymouth two additiona 
members were shipped for the first part of th< 
voyage in the persons of Mr. Gerald Lvsaght am 
Mr. McLeod. Of the complete ship’s company 
ol twenty all told, no ieuer than five accompaniec 
Sir Hi nest Shackleton on his Antarctic expedition 
in the Kmluramc in 1^14. 


Obituary. 


Dl< \\ M II K (jH)K(.I Rll»L\VO<U>. 

R. WALIHRC. KIDLW'OOD, Whose sudden 
deatli oi'inud on St pteinhcr 19, was born 
in, Loudon on h < hi uni y 1, 1H07. Hr* was (diuated 
at Hnhcld Giaimuat Si liool, of which Ins lather, 
Mr. \\ . s. Kidtwood, was luadmaster lot main 
yeais. lie was .it the Ro\al College of Sen no 
from iSS; to 1KK7, btaonung an associate and 
taking hist < kiss< ••> in both biology and geolog}. 
In ihSS he »o«>k his B St degree in the Cmwrsuly 
of London, with liist-ilass honours in /oology, 
and in 1 H<r/ In became I) Sc. In the meantime, 
in M . 1 \ , j.SSS, he had been appointed assistant 
to the dntor at the British Mum urn (Natural 
History), win re in was employed m making the 
wondertul m u< •> ol anatoniM a! preparations t\- 
hibiled in th(' ( eimal Hall ol that institution. In 
this kind ol woik l)r Ridewood was without rival, 
his e\traordinarv manual skill and let hnu al know¬ 
ledge bung sujjplum in.‘d by a thorough gr.up 
of the pimnples of morphologv and a close 
acquaint nine with its ht( ratlin I !<• also organ¬ 
ised and ptepaud m wr.d spcci.il exhibitions, 
among the most important hung the Dai win 
Centenaiv exhibition and the senes of prepara¬ 
tions 11 In si 1 at mg the different modes of flight ill 
the animal kingdom A his mu us is still on < x- 
hibition, and is an ex» ( Uent example of his work 
For these and other 1 xhihitions he prcpaicd \alu 
able illusliated guide-books, lie severed his <on- 
nertion with the British Museum in 1917, alter 
twcutv-nine ears' servue, his lesignatron being 
greatlv reguttrd by his colleagues. 

In addition to, and tor the most part relating 
to, his woik m the museum Dr. Ridewood pub¬ 
lished a long series of valuable memoirs, mostlv 
dealing with the comparative anatomy ol the 
Vertehrata. Onlv sonic of the more important ot 
these can he referred to: “On the Cranial Osteo¬ 
logy ol I he Teleostoi “ (five papers in the Proc. 
Zool. Sot , u)o), and in the Journ. Linn. Soe., 
vol. 20 • these were intended to be used in a 
general work on the osteology of fishes, never 
published), “On the Air bladder and Par in the 
British Clupcoid Fishes” [fount, ol Anatomy, 


vol. 20); "On the Structure and Development ol 
the Hvobruuchial Skeleton and Larynx in Xeuo- 
pus and Pipa “ (Journ Linn Soe., vol. 26: this 
was his thesis tor the D.Sc. degree). He alsc 
wrote on a new species of Cephalodiscus fiom tbt 
Gape Seas, and on the Pteiobranclua of the Ant* 
an tie (L)isivvcry, biotia, \ustralasian, and 
Icriii Sava LxpLdttious). His chief paper re¬ 
lating to the ln\crtcbiata is the ‘‘.Monograph on 
tin (oils of the Lamellibram hia “ (Pink Trails., 
1903); tins he illustrated bv a sines of models 
in the British Museum. His last published \york 
is an important memoir, “On tin- (\il< ifu ation of 
the \eitebral Centra m the Shatks and Rays” 
(Pink Turns., 1 <>_* 1). In this he was able to show 
that Hasse m his great work on the same subject 
had “overestimated the imporlnn< e ot tin 1 disposi¬ 
tion ol tin valeilied m.issis and lamina* in the 
< minim as a taxonomic feature.” Another 
completed paper on the development of the 
skull m the whalebone w halts icm.ims to be 
published. 

Dr Ridewood was a man ol a singularly quiet 
and retiring disposition, which perhaps in some 
eases led to his real« hniucter being misunderstood. 
Actually his reticence was a mask covering; a 
genuine kindliness whirl) often showed itself in 
the guat amount ol double he would take to help 
anyone who asked for Ins advice ami assistance. 
During the war he drove a Red Cross ambulance 
in 1* ranee for nearlv two wars. 

Apart from zoology. Dr Knit wood's chief in¬ 
terest was m music He was an < xtrcmely good 
perfoi mcr on the flute, and lor many wars wa$ 
a number <>l various anr-tem orchestras* espe¬ 
cially of the Strolling Players. He made 3 
thoroughly scientific study of his favourite instru¬ 
ment, but does not seem to have published any¬ 
thing on the subject. 

He was for twenty-three years lecturer on bio¬ 
logy in the Mrdii al School of St. Mary’s Hos¬ 
pital, London, and was reader in zoology in the 
I'nivcrsity of London. He was also a life member 
of the l.innean. Geological, Zoological, and 
Malacological Societies. C. W. A. 


Notes. 


\VT k.un fiom the Times that ‘sir Thomas Holland, 
.who iccentlv tesigned his post .is Minister of Indus¬ 
tries in the Govt rnor-t ieneral of India's Council as n 
protest against the suspension of prosecution in con¬ 
nection with alleged corrupt practices in the supply 
of i f n unit ions, left Simla on Friday last for England. 
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The whole facts of the case arc not before us, but So 
i far as we can make them out Sir Thomas Holland 
ha? hoi'ii ?aOTifirrd to political evpediency. In a 
recent spt-ech the Viceroy, Lord Reading, suggested 
that the trouble would not have arisen had the post 
of Minister of Industries been. filled Y by a lawyer 
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instead of a man of science, $nd we may pm our own 
interpretation upon this view. Sir Thorn ns Holland 
appear^, however, to have consulted two member* ot 
tii<- Vie* rov’s Count tl, uin- ot whom was piobahlv tht 
member, he ton* censuring the otticial ami turns 
involved in the (\dcun.i tmuuiions ror, and the 
gravitv of lus offence was tffat he did not ton^ult the 
Viceroy himself. Hut suw 1 \ it is the dut\ of the 
legal number ot the ('ouncil to advise his uon.lt j»<il 
Colleagues, and ii Sir T hom.ts Holland had his ap¬ 
pro* tl that ought to have h< t n sutVu uait It nothing 
can Ik* done m India without tmisuhmg the \ it * rov 
personalh, administration will be slowtr than tv*i 
The truth seems n> he that Sir 1 hoinas Holland in ide 
manv enemies bv his attacks on pt nine* is, md their 
hoslilitv, with that which law\<a adminisi 1 at* »i s oln n 
dtsplav low aids s*ientilu men who < • 11 1 < 1 what tin v 
consul el to he t heir ow n sp, ual pt eset \ < s, has insult* <1 
in the ieinov.il ol one who was to them a itoublesnme 
Minister. Whatever ma\ be said in iavour ol the 
stricth 1 < gal view ol the eis , enimion sense is on the 
s'uJ< ol sii '1 hom.is Holland, wbom.tv be :issui*d that 
}-) 1«; ,n lion will br Mippor led b\ srn i nt it ic w 01 ki rs < vet \ - 
whete, 1 he claim that a Mini-hi ol Imlusiiies 
sliould in tess.nils be a Iiwvei is <>m. against wlmh 
we must ent* i tin shorn;* *n piohst both on .unmnt 
of M'iem* and of *llimniv \\ * trust dial win it Pat - 
liamenl inerts die whole question will h* tais*d 111 
the infei'sts ol piobhv and justice 

1'ilf aiintmiiruin nl in tin linn w ol '■m pl« tubu ’} 

of the su« tesslul s\ n* ht outs it ion of sp< < 1 h and .a lion 
in kmeinalographv l>\ im ins ol photographu lilms 
hearing stulahk sound in nub is the iiatmal ouhonie 
of tin* work expend* d oil tin- piohletn 111 nunieioiis 
ditletent (Oiuitrii's Svvrd* 11, llaougb MM Belgium! 
rtnd 1* 1 r st.idius, has ipp.uitiih he* n ImkmiH * noiigh 
to le.nh snecess fit st It is* nuln d suipusing th if 
the at hi* vein* nt lias been s<> long (leluved Sp* akiog- 
a'nis, apai t fiom sMicht ontsai ion, have b* **n in * visi¬ 
on* e for .1 long turn , li i\ ing be* 11 hi sr made lo f rust 
Kuhitler about moo, and call* <1 b\ him the ' photo- 
graphophom*. ” Rubin* t made jus films hv photo- 
graplnng upon tin m tin lhi< mating light prut *-* ding 
from a “speaking art,” md the lepiodiKtmn v\ is 
effected by making u*e ol lln* will-known piopeiiv ol 
selenium of controlling a t< leplionic tuirent when 
actuated hv variable illumination, M<ne 1 et tilth 
(Proc. Plus. Stic, vol. p 7S) hoi. A O Rankin*' 
has made sp* nking-filnis In a difbnnl imlhod, in 
which the voice imposes fluctuations of mtuiMiv on 
a beam of light issuing liom a constant muimc, the 
reproduetion Irom the film naoid again being hv me ms 
of selenium, The whole j>rohl« m is Hos*l\ related to 
telephony In light, ot’which a disc upturn was given 
in Naiukl of Fehiuarv 5, mro (vol. mg j>, 004). In 
photo-telephony the speech is transmitted l)\ fight and 
reproduced immediau ly ; in speaking-films a plioto- 
graphic tccord is made for future reprodu*. tion. 'I he 
Times at tide docs not make quite cleat b\ what 
process M. Bergland makes the sound-film, but it 
probably does not differ fundamentally from those. 
pr6y$©usly usect The .povelty of M. Bergland’s work 
appeStrV£0 he the sgceessful realisation of synchronism 
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between the pictuie-bearing and the souiid-record- 
bearing films. Tins has been done bv the obvious 
method of tunning tin* two films on the same shaft, 
both during the taking »>l tin* doubt* nvi>nl ot action 
and speech and during trj>iodm'tion In addition, 
suflici* nl \. i l\»' amphlirat ton to minute a 1 »m id-speaking 
teli plume has been suciessfullv apph* d to the selenium- 
controlled nun nts. 

A ft hi to nn cling was la id in balmluugli <»n Septem¬ 
ber \ \ list uiub*i the auspices ot ftn* N ilional l mon of 
Stientihr Wotki-is, w h* n Prof. II l .* v v d*h\«ied an 
udfhess entitled lh* hum lion ot tin s* »* mist m 
Organist d Kim.ihIi “ 1 ’rot. I t \ y laid stress on the 
fact that hv 1 esc an Ii raw held- ot mqmi v wire h* ing 
opened up and new t tails ht nig treated I la* stains of 
tin work list If, as well as that ol tin w or kei , must 

therefore n 1 ei\» t ousidei at ion \nv !<mbm\ In make 

rest an h t (omiuni s il umbi taking was d*pte*aied as 
liable to stille investigations oj fumlainenl.il import- 
ante, though possthlv of an ahsiia*! iiiluie. Tor th* 
<luectnm • >{ iCMMith it w ,*s Kugg* sir <1 (hat th* best 
idnunisi 1 ator s would bo nun ot s*nntitic attainments 
who uml< i stood th* <-'minions Im st ad ipted l«»r good 
wiiik , nun ol stieme must tin t < f < »i c lu 1 r lined in 

admimst t al ion ()n the oth< 1 hand, tin* nle r *>! tiain- 

mg tin- udmimsfrutot in use ml) vv 1 * g 11 d**d as out 
»>t llii’ question, the two la* tilt 1 < s b* mg. w In n ap- 
pi'*.uhed til this *»id* 1, tli.um tl it illv opposed As 
1 *'gar ds the st.n us ot t h** 1 «-s* mil v\ *>1 K* t . it was main- 
taimd (hit Midi smnitv of 1 * mu* 1111M I >* * gi anted as 
would admit <>t unl*ltii*d intnisin, and that tin* re- 
mum i item atta*hed in appointun nls of a st lentific 
nature, whether atlmmisii at iv e 01 pi Mliial, should 
conrspoml with that all.wind to posts o( a similar, 
gi rde in oiIim hi.in* lies ot (*ov<iiumnl srivhr. Tin' 
co-opeiation of nn 11 *'t stieme tvf .ill kinds w.e nuf-s- 
s.u \ in 01 (I* 1 to promott the mt*i'sis ol iiM-.-mh. 

Disj'Mtins Irom Co! How ml Burv to tin 'limes 
distiilu* tin* Im tin i ettoits ot the Mount Tv crest 
Tvpcdition ti* hml a pt.Hiioahle 1«»t 11* to tin summit- 
o| th* mountain. 1 nfav out ahl*- v\«aih*t at the 
f'rnl of August having mt* 1 hud v ith nnumlnin 
(limbing. ('ol Howard Bui v ami Mi \\ «ill isfon eK- 
ploi* d the low* 1 vail* v <>l tli* 1 k 1111 idm from the 
(\pedilioiTs base at Khar (a. r I bev crossed lie Satn- 
junla at 15,000 It. and the ( liogl.i at it»,roo ft., 
iea* lung a i*‘m.ukabl*‘ l.ilv* (all**! R uddai ulamtso, 
which is reg.11 d* <1 as bob and is the distillation of 
annual pilgrunag«s 1 w*j thousand f*'«J above th** 
lake IS the villag* *>t Sakid* ng, one*- a plat * o| con¬ 
sul* 1 abb- si/e, but now pruduailv (bsi-rhd since a 
pest item ** w 1 pi d out the inhabitants IT * »r 1 > Saktdeng 
Cf>|. Burv d* >r* n*J* d tlx* Kama and Kama* hit vallevs, 
whkli were loumi to 1>* d* ns* lv lor* si* d the \run 
\.dl*‘\ was 1 * a* bed al about 75*10 M I lie village of 
Jung*!***, s OIU ,- |o*in il ahov* tin live), was toUlld 
to lit- in a ugion *d gnat feinhtv and luvununl etopfe 
of millet, rucumbers, and pumpkins. 

I .atkk news from Col. Howard 15 ur>, published in 
the Times, is to the effect that the approach to Mount 
Everest up the Kantachu or Sliinehu Valley, indicated 
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by "t?fe local inhabitants, proved to be useless. \ No- 
possible way was discovered of ascending the cliff* 
surrounding the Kamgshung glacier. Attention was 
then turned to the upper valley of the Khuria, about 
which nothing could he burnt from the inhabitants, j 
Ascending the glacier at the h< ad of the valh y the j 


Tub Scientific and Technical feoilp (of .nreittfHsrs) 
of the Royal Photographic Society has just issuG 4 v®t&, 
third quarterly number of " Photographic AbstyacJ#^! 
It contains nearly yx> classified abstracts of 
lications concerning photography from practical 
theorefir al points of view, besides descriptions of the : 


explorers ascended gentle slopes through deep snow published icsults of tliosi whose pleasure or duty*.-it", 

to a £ol at 23,000 ft., from whkh it appeared possible is to investigate the innumerable scientific problems, 

to reach ihe northern ridge of Mount Everest. Soft connected with photography and its applications 't& * 

snow and warm weather prevented any further ad- the various branches of science and industry. There 

vjmee, so that efforts were rononhah d on preparing is also a classified list of about ninetv recently 


n base as high as possibb With this end in view issued patents, which deal chief!) with details of 
a camp was establish* d about eighteen miles up the j mechanism, given in title only, with full information ^ 
fthartn Valiev at about 17,^00 ft , a second tamp at j as to the countrv of origin, the date and the official 


about 20,000 ft., and a thud camp at the 23,000-ft. I 
cob ft is possible a lour fji camp was to be' made | 
between ?t.ooo--2pooo ft. on the slopes of Mount 
Everest iMlf. Messrs. Mdloty and Bulk* k left 
Kharta on \ugu*a $1 tor the advanced camp to await 
suitable w« atlu v conditions. Mr. Kaelmru has re¬ 
joined the e\p» <1 it ion. 

• 

Till? Quest, with the Shackleton-Rovvctt Expedition 
on board, was giv<n an enthusiastic send-off on leav¬ 
ing Plymouth for tlu south on September 24. The 
first stage of the jourm v is to the Salvage Island, a 
small group of tockv Diets occasionally visited bv 
Portuguese fishermen, but otherwise uninhabited, 
lying 160 miles south of Madeira and $5 miles from 
Teneriffe. From there tb • Quest will sail via St. 
Paul’s Rocks, South IVmidad, Tristan da C’linha, and 
Gough Island to ('ape Town, where she is due about 
December 1. Sir Ernest Shaekleton announces that 
the expedition is fully equipped for deep-sea research 
and meteorological work, and will pay particular 
attention to magnetic observations. In wireless equip¬ 
ment the ship has two transmitting sets, one with a 
night range of 2000 miles, a receiving set fixed on 
board, two shore sets which can if necessary he used 
In he^lifeboats, and a small set for the seaplane. A 
slight change in plans is announced; after returning 
from the Weddell Sea via South Georgia and 'Bouvet 
Island the Quest will visit ('ape Town a second time 
before leaving for the Marion and Heard Islands and 
the Pacific 

Tin: number ol ordinary scientific tin clings of the 
Chemical Society to he held during the coming 3ear 
has b een in< teased with the object of affording greater 
facilities tor paper-, to hi read be tore 1 h< • soon tv. 
The fir-l meet mg will be held at Burlington House on 
Thursday, Oclobrr (>, at S p m. Following the custom 
of the last few viais, the council has again arranged 
fdr the deliverv during the session ol three special 
lectures which, bv the tomlesv of the council of the 
Institution of Mrchanical Engineers, will he held in 
the lecture-hall ot that institution (Storey’s Gate, 
SAV.i). I'he first, entitled “The Genesis of Ores,” 
will be delivered by Prof. f. \Y Gregory on Thursday, 
December 8, at 8 p m. On February <gh, 1022, Sir 
Ernest Rutherford will lecture on ‘Artificial Dis¬ 
integration of Elements”; while the last lecture, by 
t)r. H. II. Dale, entitled “Chemical,and Physiological : 
Properties, n will be held on June y 
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number, and finally an index of authors’ name$:' 
Practically speaking, the journal D a descriptive indict ’ 
of Ihe progress of photography in all its various;, 
aspects and applications,* and it should meet with ’■£ 
wide appreciation, not only !>\ photographers, but alSO« 
bv students, scientific investigators, photographic 
manufacturers, and those engaged in am industry ip 
which photographv is utilised Those who conduct 
the journal merit heartv congratulations that they 
have in the third number brought it to su< h a pitch 
of perfection. 

Thf. Department of Scientific and Industrial Re¬ 
search announces that the Ms. copy of the “ Biblio- 
graphy of Lubricants” compib'd bv the Lubricants 
and Lubrication Inquiry Committee, ich rred to in the 
Report of the Committee of the Privy Council for 
iq19-20 (Child. <105), has been placed in the library of 
the Department at 16-18 Old Queen Street, West¬ 
minster, S.W.r, and is available for reference. Owing 
to the expense which would be involved, it is not 
possible to print this bibliography as originally inr 
tended. The bibliography contains in a classified form 
references to every paper on lubricants and lubrica¬ 
tion which was considered by the Committee ns being 
of definite importance. It is divided into (wo main 
parts, the papers being classified according to authors 
and subjects. The n ferenres themselves aie divided 
into two sections, one dealing wdth the chemical, the 
other with the engineering and physical aspects of the k 
subject. 

Fiji r public latinos are to he tiiliveied at the Hornj- 
mnn Museum, Forest Hill, S.E., each at 3.30 o’clock, 
as follow On October <8, “ ihe Life and Habits of 
Mason Bees,” F. Bailout-Brow ne; on October 15, 
“The Egyptian Pyramids,” Miss M. A. Murray; on 
October 22, “Dredging 101 Marine Animals,” H. N. 
Milligan; on Octobct 20, “Ihe Eolk-Iore of Sea¬ 
faring Men,” E. Lovett; on November 5, ,4 .-A? 
Naturalist on the Ah icon Lab's,” Di. W. A. Cun* 


nington ; on November 12, “Invii Collecting and Its x 
Value,” K. Balfour-Browne; on November 19, 

Dawn of History in Egypt,” Miss M. A. Murray;^Oti 
November 26, “The Natural History of Dogs,” H. $*7 


Milligan; on December 3, ’‘Exploring on Lake,; 
Maris (Lower Egypt),” Dr. W. A. CunningtonSii 4 V;l 
off December 10, “Folk-lore Records from, Itt&v 
France, and Belgium,” E. Lovett. • 

» r , m 

{ The annual meeting, of the',Afli*rfcan 

wiU .be v ha4,^t 


The objects Of the meeting are to bring together public 
offiOjabS "engineers, business men, and others who are 
interested in securing for the Ini ted States and 
Canada the benefits of the general use of the metric 
system and to utilise the information tints gained in 
guiding the metric movement. So far as possible the 
papers to be presented will outline the steps which 
would be necessary to make the suggested change in 
industry and the law. The Britten-l.add Metric Bill now 
bffore, the United States Congress will be among the 
subjects' discussed. Suggestions and queries should 
be sent to the American Metric Association, 150 Fifth 
Avgnue. New \ ork Citv. 

TiiK following committee has been appointed by the 
Medical Research Council, in consultation with the 
Ministn, of Health, for the investigation of the 1 auses 
of dental decay.- Prof. \V. 1 ). Halliburton (chair¬ 
man), Mr. N. G. Bennett, Mr. I.. ('okbrook, Or 
J. M. Hnmill, Sir Arthur Kc ith, Mrs. K. Mellnnby, 
Mr, J. H. Mummerv, and Mr. ('. j. 'lhoma*. Dr. 
|. M. Hnmill is the secretary of the committee. 

A co\\TKs\/io\l. of the Royal Miirosiopu.il Society 
will be held at the Mot timer Halls, Moitiinei Stmt, 
London, W.i, on Wednesday, October 5, from y.v> 
to to.30 pan. 

The Ilarveian oration of the Royal ( ollege of 
Bhvricians of London is to be delivered at 4 o'clock 
on Tuesday, Oi tobei iS, by I)i 11 . Spent if. 

One modern school ol anlhtopologists explains the 
origin of civilisation as stalling from Egypt. It is 
therefore important to investigate how far this dis¬ 
semination ot culture can be recognised in Atnca 
itself. At the Edinburgh meeting of the British Asso¬ 
ciation the question was considered in a paper on 
“Egyptian Influence on African Death Rites,” by 
Mr. T. V. Mcllwraith. lie found, patlkulurlv on 
the Guinea coast and in the Congo Valiev, cases of 
dedication of the corpse, delayed interment without 
the use of preset votive-, burial in collins decoiated 
with anthropomorphic figures, and statues intended 
to house the soul or to serve as effigies on the grave. 
The fact remains that these analogies to Egyptian 
culture are found in West and Central Africa, not in 
the hearer regions of the east and south. J his, he 
suggested, could he explained bv seafarers from Egvpt 
founding a centre on the Congo coast, whence 
elements of Kgvptian civilisation penetrated inland 
or by overland influences, which had been wiped out 
by later intrusions of pastoral peoples. 


In connection with Mr. A. E. Han is\ letter on 


Cetalium jurca (Nuire, September 8, p. 42), sug¬ 
gesting that this organism inav be moving inland, 
MV. J. W. Williams, of Bewdley, WoicyMer, writes 
to iay that he and Mr. H. Weaver have found the 
Vtjf.ious organ-pipe diatom Bactllaria paradoxa, Gineh, 
fh' ^abundance in the Staffordshire and Worcestershiie 


Oartal at Stoutpoit and in Wilden Bool; Mr. Weaver 
hip also found the organism in Charlton Bool and 
Mr* Harris states that for a number of 
.fidfad&xq has beeq v , recognised as a 
Myites and, 




drain,* of the north-east and fast of Knglaltd, 
although its normal habitat is in stilt or brackish 
water. That it has hern found in districts dtfcVrto 
pnexplored is not necessarily proof that it is arluatly 
advancing inland. s ' 

Somi. mtei esting obseivations on two Brit fob 
mammals fonn the subject of notes in the frisk 
Sattiralnt for Septemhei. Mr. W. ‘■it el fox record* 
his obsciNation- on a curious flight made one evening 
in.filly hv a hniiv-aimed bat (A 'vrfalus Leiv/cn). The 
bat made an upward and rig/ug flight into the air 
and continued its ascent until out of sight. Mi. C. B. 
Moflat, commenting on this note, states that lie has 
witnessed similar ascending /ig/ag flights on the 
part of the same species of hat on three occasion*, 
and is ot opinion that the animal, which, by reason of 
its i.ulv and shott |x 1 iod of flight, must live on day- 
living insects, hopes by its user tiding High! to find 
i learet aii and a more abundant supply of insects* 
In the siiotul note Mr. A. Sherds supplies evidence to 
show that squirt els, contrary to prevailing belief, bring 
foith their voung unite eailv in the vrnr. Mr. Moffat 
endorses Mi Slu-aLs opinion in a c omnnntalive note, 
and 1en1.uk' that then* is mason to 1 m lteve that the 
voting suuiiit Is born about midsummet 01 later nx& 
second bloods. 

Mm. R 1 Bocex k writes on otins in the September 
issue of Cnm/f/fv/. His article is piefued by a 
gener d < onsidei at ion of amphibious mammals, with 
sprtial iHrmm to those ch.uaeters acquired - 
inclept mh nth l>\ spoil's, wholly uni elated to each 
otlur, which have adopted tlh amphibious hjibil, 
such as the quality of the fur, the stiengthen-' 
ing of the “ whiskeis ’’ of the upper hj>, and a generaf. 
form of hodv so built as to offer the h ast possible 
tt sislance to water. Dealing specially with otters, the 
nuthoi notes tin ir woild-vvide di-tiihution and 
foimitv in ill at act ci, due to their habit of entering 
the sea to fish and their ability to ttavel along the 
wateiwavs of the world. Mr. Bocoek throughout the ' 
artii le hi ings out in an interesting manner the corre- \ 
latum of sfitKture with habit. Some otteis, like the 
Afliian ottej, have given up aquatic life, and, in con¬ 
sequence, the hiistles on the upper lip have lost much- 
ol tin it stiffness and the webs on the feet are reduced, 
in si/e. 1 he true sea ot fur-bearing otter is of special 
inlete*r in this connecfion. Compared with fre$h- 
vvaler otters it has a shorter tail, smaller and more 
delicate fore-paws, and r verv large flipper-like hind- 
paws. This is col related with a general habit of 
swimming mainly with its hind limbs and the absence 
of any need for rapid movement through the sea on 
an ouni of it* independence of swift-swimming fishes 
as food. It feeds mainly on mussels and other shell¬ 
fish, crabs, and sea-urchins. The article concludes 
with a consideialion of the affinities eg otters. Mr., . 
l’ocock supports the generally accepted view that 
otters arc related to the martens, and may he UescribtM 
with considerable (ruth as aquatic, fish-eating martens.'. 

An illustrated account'of the trials of the fliptdr 
tanker Conde de Chur rue a appears in the, Enginetr 
, t or* Sept.e^feer,-^^ •- vessel was const^udfe^b ■ by 
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Sir W. G. Armstrong, Whitworth and Co., Ltd., 
and has twin screws driven by Arrnstrong-Sulzer 
Diesel engines. These engines are the largest en¬ 
gines of the tvp<* which have, up to the present, i 
hern lilt'd jn a Biilish in»>n untile vcsstl. The vessel j 
'has been (on-.hin.trd <-n the |sh«ru'ond longitudinal > 
system, and In 370 ft long; the gtoss tonnage, is • 
4550, anil tin* im ,m dr night L 24 ft. 4 in. with i 
6500 toils drnd-\\ i ight oil bund; under these cotidi- ] 
tions the spud is 11) knots. ICath engine has four 
cylinders, o<k> nun. boo- and «yno mm. ’.Hoke, ,»rul ! 
develops t.*^» bi.ihr-hnt se-po\\M at mo revs. pet min. J 
/During the trials the fuel loiisumption of the. main j 
engines w.i-j 04.M 11>. pn hrake-horsi -pow»r per ; 

hour. \ lie piviniis aie look'd b\ thi 1 : Sul/cr sprav * 
Njslem, in wliu )i a sjji .i\ of si a-water pku s inside 
the piston and is dwhaigul .igauist its inner walls. 1 
The hvstem winks undi r uimospluih pressure with an ! 
open dtsthaigi, so that tin < ugim « r can gauge the I 
timpuafnn of i.uh poton and cvlmdci unit. 1 

1 

A nitiM iNitr is aiinouiued between Sir Charles 1 
Bright, Mi \ Ilugl 1 S<.d»i<>ok (late chief engineer 1 


and general manager to the St. Marytebon©? 
and other' electric supply under takings), Mr, 

Stubbs (late Assistant Engineer-in-Chief, 

Office), and Lt.-Col. H. \V. Woodall (director andcQQ- 
Milting tngineer of gas and water companies) Ufld£$ 
the stvk* of Sir ('harles Bright and Partners, coniuft- 1 
ing engineers, with oilier, at 14!) Bishopsgaie, E'.C.ir 
1 he establishment ot this firm is of scientific mtm'ifc 
on account of the unusual combination of experts 
represented by it, which marks a development of,the' 
co-ojieratiori of gas and electiimv. In addition ' to 
advising ujxm the installation and operation of tftlpK 
graphs, ti lephories, and wireless and rkctrical under¬ 
takings geneiallv, the firm nuv be consulted upon 
gas, water, and collierv 1 nginecting. In view o(. ffte 
heavy cost of fuel, economii s have to he studied tCMfoy, 
that were negligible before the war. 'I he ft mb, IIS' 
specialising m fuel conservation in telahon to the 
design and < onvtrui turn of power plants steam, gas, 
electric, hydro-electric, and ml-aul p.utiuilar atten¬ 
tion is being devoted ro the utilisation of low-grade 
fuels and larhoiiaceous materials hithiito regarded as 
waste piodiuts. 


Our Astronomical Column. 


Covirsi 111 >\ 01 Vims- \m> M \ks. Mr. W. F. 
Denning writis. “A verv interesting and close 
appro.u li of \‘i mis ami *Mar> iimv he well observed 
in the morning skv of Oi li>ln 1 ^ if tlie* weather 

is cleai. the time <>| eonjilnction is at about 11 a.in., 
Win n the two planets will he si parah d by a space of 
a little mot' than u thud «>1 a degn <•. 

“The lust tune (oobsrive the event will he at about 
4 or 5 a m., as the sun irirs a few minutes after 
6 a.m. Wikis will appear bv far the more brilliant 
•orb of tlie pan, and its Miong silvery light will make 
the 1 cd aspe« I of Mars ledile and insignificant. This 
•occasion will alhud a good opportunity to make com¬ 
parative observa'ions of this soil, hut neither of the 
danets will he shining at its best; in hut, Mats will 
>« at so great a distante from the earth that its bright¬ 
ness will sc.mely exceed that ot a second magnitude 
star. 

'‘The two planets will be situated m the constella¬ 
tion l.n, and about jo° east ot Rtgulus, the most 
■conspicuous st;u in that conciliation.” 

Ohskrv vnoxs or Siar Cor oi ks. —The Vatican Ob¬ 
servatory has gist published four volumes dealing with 
ob.smations of siai colours on Sdunidt’s numeticnl 
scale (muddied hv Ostholl). Tiuer of fhe volumes are 
Separate lalalogues, based respevlively on the obser¬ 
vations of Benedetto best ini, S.j , at Rome (1844-46), 
with revision hv ( t,. Hagen. S J., of Friedrich 

Kruger at Vuims, and of lleinndi Osthoff at 
Cologne ' 1 'he foiiith is an index »at.dogue, com¬ 
bining the tt suits of the litst three, and adding the 
Harvard magnitudes and spectral types. The colours, 
on the whole, follow the sprrti.il Ivpes fairlv closely; 
there is. however, a pinsiological effect, discussed 
by II. Osthoff, according to which a bright star is 
estimated as whiter than a faint star of the same 
tint; he investigated this bv observing hi ight stars 
with sellers ot unions angles over the object glass, 
and found that it averaged 03 eolout-unit per magni¬ 
tude* Owing to ibis effect, the photographic deter- 
mioation of colour-index has advantages over the 
optical method. ,,* • . ’ . . 
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I he following are the ndopo-l .■<,1,,u.-numbers for 
xome bright st.ns -Alik b.ir.un, 03; Capelin. 3.3; 
Ifelelgru.t-, (> 3 ; 27, Pollux 44, Aicturus, 

47; \ ega, 13; Alt.iir, 4. It is . .niy nniunc the 
faint st.irs of tvpe Mb th.it numbris apptoachini? 
or 10 a re found, 

I hi. Monox ur mt I’ltmnioN 01 Mi KuiKV,— This 
'■ question is now ol s|»f< i.il mior.i owing to the dose 
agreement bel\yc%n (In* \ .111,of 4C pei (enlury divert 
lu Newiomb am! the \alur 4201, dulueod from 
hinsiein’s theory, N'nuomli estimated the probable 
emir of Ids ill tel nnn.il ion as S' per leiiluiv liut ail 
article by If. (iros-mnnn in Aslr. Xml: , No, 15115, ro- 
! examines the oliser\nlioiial twidoncc, n aching ’ the 
; conclusion that the miual lange of unctifaijity is 
much gtontot. Newcomb basts 1 iiis result partly on 
11 lei idem obsert etions and partly oil liaiisil. across 
tiio sun, riitf dilticulties in obseivutions of the latter 
phenomena are well Knoun, Ciaisistino parth in the 
"Hlaik Diop," and partly 111 the unsteadv image 
winch the sun’s heat often pf,.duces. There is the 
■ further fact that the transits all take place at two 
paniculat points in the orbit, and lonsetpjeiitjy are 
incapable of determining the motion of the perihelion 
by themselves; they merely lead to an equation be¬ 
tween different secular motions. 'J ho meridian ob¬ 
servations are also not verj satisfactory. They lead 
in the mean to a distance of Meieury from the sun 
j i" Rie.uer than that conespemding with its period of 
revolution. Moreover, Heir Hro-smaim shows that 
| >i’c observations before ami after 1S50 (about the time 
when chroni)4<raphic obseuntion betfan) have large 
systematic tlilierenees. He finally obtains 29* "and’ 
1 3-S" .is the limiting values of the secular motion 
I rated by the observations. It should, however, ‘Nbe 
i added that a teccnt series of obserx.ations made With 
the travcllintj-wire micrometer of the Cape Traiwit- 
Circle gave a value very dose to that of NjiWCofcib. 
It mav he pointed out that the quantity actualljSpbjs- 
scrvable is the protiui^ of the motion’of 
by the eccentricity, tvhjth -amounts to,. wEV l&K’&s 
centuty, o,.,. ,j,'.„bi,d.:Wr 
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Geography at the British Association. 


nf*HE proceedings of Section E (Geography) opened 
I with a paper bv Lt.-Col. 1 C. l r . \\. Lees on 
Aeronautical Slaps. The rapid progress in aviation 
lias nec^siiatetl the pro\ision of special maps for air- 
inert. The subject was to^sidercxl bv the Inter¬ 
national Convention for the Regulation of Aeriaj Navi¬ 
gation of October, ipiQ, .it which some thirty State*, 
were represented. It was agreed that there shall he 
wo series of international aeronautical maps : general 
aeronautical maps on MeicatorN projection on a scale 
>f 3 cm to 1 deg tee of longitude on the equator, and 
ocal aeronautical maps on a stale of i . 200,000 For 
he local maps no particular projection is laid down 
n many countties maps on this scale which could he 
idapTed for the needs of airmen already ovist. Col. 
Lees fullv described the British proposals, and ex- 
Gained that the divergences i>f view with the French 
vttd Belgian authorities as regards depiction ot relief 
m the general maps, and some other points, have now 
>oen adjusted. The maps for the Biitish Empire are 
io\v being constructed for the Air Ministn !>v the 
Geographical Section of the General Staff Sir 
"harles Close criticised adversely the employment ol 
delator’s projection for the general maps. After 
he presidential addiess by Dr. I). G. Hogarth on 
he application of geography (Vm-KK, Sept. 22, 
>. 120), Miss A. M. B. Gillett lead a pa pci on the 
astrtrical geographv of the black earjh region of On- 
ral Russia. In the afternoon Capl. L. V. S Blacker 
.‘Ctured on his travels in Turkistau and Khorasan 
,rom n> 1X to n.j2o. 

The meetings on Septcmhei <> opened with a joint 
discussion with Section L on the origin of tin* Scottish 
people, opened bv Sir A. Keith, followed by a joint 
discussion opem d by Mi G. (i. Chisholm on the 
teaching of geography. This discussion, w hile directing 
attention to the weakness in geographical teaching in 
the higher forms of second.11 \ schools, emphasised the 
need for specially tiaimd te.ichei ■* in the subjec t 
Hie morning of September t2 was devoted to a 
number of papers dealing with the geograpln of 
Edinburgh and district Mi. F C Meais showed 
in a series of lantern slides how* (he medieval peiiod 
of Edinburgh was a time of town-planning and civic 
organisation of industr\ and agriculture. The town 
In those days was laid out on a spa< ious plan, with a 
large m.itket place on the ton of the ridge. It was 
no exaggeration to sav that Edinburgh was a garden 
< irv until tin* middle of the eighteenth century. Prof. 

P fieddes said that the beau tv of Edinburgh to-dav 
was largelv a survival, and that we were living amid 
.the wreckage ot a noble town In no town were the 
Natural beauties greater, but in no town had the\ 
been more rompletelv overlooked and thrown awav. 
He cited the complexity of the railwavs in Edinburgh 
as an outstanding example of muddle New develop¬ 
ments in the seaich for new industries threatened the 
town. Edinburgh might have its new industries and 
greater piosnerilv and at the same time conseno the 
beauties of its site if the industrial community were 
more cognisant of the development and evolution of 
tfwr dtv. and understood its geographical setting and 
historical oast. Mr. IT. R G Inglis spoke of pre- 
hKtoHc Edinburgh, and described a collection of 
plans of Edinburgh, lent b\ the Ro>al Scottish 
wOgrsphtcal Society. 

In a short note communicated bv Mr. G. G. Chis- 
hd^n^'Mr, C. B. Fawcett directed attention to the great 
discltfpanyUs which exist between the real population 
of rr*anv large urban areas and tlte census populations 
of-ftXb*:«vCef,fovns itl.those areas. In verv few .towns 


! is the city boundary thrown far enough out to Indude 
j all the urban population, while in tnanv cases the 
i existence of densely peopled uibati areas is ignored In 
; the census return by distribution among several 
‘ administrative areas 

1 On the morning of September 13 l>r. Marlon NeW» 

; higln opened the session with a paper on the Medi¬ 
terranean city-state in Dalmatia. Sin* pointed out 
that the early growth of independent 01 quasi-inde¬ 
pendent citv-states was one of the most Hi, tract eristic 
. features of the Mcditort.mean area, a fact which sug- 
! gesled that such cities were a response to the geo- 
! graphical conditions. Bv an analvsis of these eon- 
, ditions it was shown that they rendered possible local 
' aggregations of population suppoited h> intensive 
I cultivation of the peculiar Mediterranean crops, and 
i that further, the nature of these crops pci nutted the 
1 cultivators to dwell together in a walled town, placed 
on a site suitable for defence. The advantages and 
disadvantages of such sites were considered, especially 
1 the factors which limited growth in si/e. In Dal- 
! matia, as elsewhere, the sites first chosen were not, as 
| a rule, such as to facilitate either land or sea trade, 

| hut the limiting factors rendered it necessary that 
! some supplement to the natural products should bft 
i found if the city were to attain am si/e. signifi- 

j ranee of the sea-borne tiade between the Mediter- 
l rnnean area and the Far East in promoting the pros- 
peri tv of certain Mediterranean cities was pointed 
out The lecturer then dealt more paiticularlv with 
I Dalmatian towns. Finally the constant recurrence 
of piracy, front Roman times onwards, on the Dat- 
I malian shore was emphasised alike in lonnecfion with 
1 the medieval cities and with Italian policy to-day. 
Lt.-Col. 11 . S. Wintetbolham gave an at count of 
the present position of the 1 . i.000,000 map. The 
effect of the war on the progress of the map was 
curiously mixed. In some counflics consider.ihle pro¬ 
gress was made, in others large an as were mapped • 
on the desired scale, hut not in strut conformity with 
the'international resolutions, while in many cases the 
work was brought to a standstill. The* provisional 
series of the- i: 1,000,000 map coveting mosp of 
ban ope and the* Near East, for which the Royal 
Geographical Society and the Geographical Section 
of the General Staff were responsible, reached Sty- 
sheets in close, if not complete, conformity with the 
international scheme. Of the international map, 
properly speaking, only 2X sheets are published, and 
i^2 are in course of preparation. In Europe France, 
Italy, Denmatk. Norway, Sweden, and Britain are 
each at work on several of their respective sheets. In 
India eight sheets have appeared, and seve ral others 
are in hand. Japan and Siam are also at work. In 
Africa sheets are in hand of the Belgian Congo, 
Egvpt, the Sudan, and South \frica The United 
States has practically all its sheets in hand, and 
Canada has made a beginning. In South America 
great blocks in Brazil, Chile, and the Argentine are 
under wav. Nothing has been done in Australia. 
Lt.-Col. Winterbotham concluded bv showing that 
maps on 1 : t, 000,000 scale exist for mnnv other areas 
but not in the? international style 

Miss R. M. Fleming read a paper on the geo¬ 
graphic aspects of tradition. The* share of physical 
and social environment in moulding tradition is eatfV 
to trace. For instance, the be.uitv of the Hebrew' 
traditions was no doubt partlv due to a leisurely life 
of wandering in vast spaces, and a familiarity with 
quiet solitudes. From the fact that they exprewf the 
accumulated experience of past generations, art out- 
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crtrnc of the hitrd conditions in which thev grew, .these 
traditions have been appreciated bv the rest of the 
worM. In studying stories of tlie origin of death one 
sees how the essential theme varies \\M**fv nc*urdifig 
to environment and experience. In Certain instantes 
Miss Heming traced thy adaptation to particular en¬ 
vironments of a central theme. Lastly she showed how 
tradition grew and linger'd around earlv trade 1 routes. 

The morning <>f September r \ t losed with a paper to 
Mr. If, M Si>inU on the distribution of commercial 
timber on the? I’.ii ifie ( oast nf North \merica. In the* 
afternoon Mr. A. \V. t.rahlum lectured on his recent 
CXpe-rietiei‘s in a journey from Lake- Tana to Roseires, 
paying xpm.d regard t<. the water supph Tin- work 
of Srrlimi !■; n)4 huled visits to Lulh docks and the* 
crirtogi aphie d works of Mi sms. J. Bai (holome w and 
( o., and M»‘>ms \\ md A. K (ohnsion. 

An Automatic Recorder of Smoke Pollution. 

TN an article on •■London Air” in the Tima of 
August .'j Sit Napier .Shaw duelled attention to 
thy 11. ,ii ahiK/splu n whuh was such a imUuable 
feature in ail industrial <» Hires during the recent 
Coal '•ink*. Ihi aihile m quistion is, however, 
chiefly mti resting l<<» its deo r iplion o| ail ingenious 
self-iet i.rding (oulriv.mie monied by Dr. {. S 
Owens for ili< Atmospheric Pollution Committee of 
the- Meli oiologii al Oflite, whuh Mgisteis hourly th<- 
Amount ol solid .itmosplur ic nnpui lties. A fixed 
volume <•! air is aspirated through a small disc ol 
filter-paper, and Irmn the depth ol shade the amount 
of deposit is estimated by tompatison with discs of 
standard sh.uh s. In London tin* noiablv dirty peiiod 
i$ from •) a m. to 5 p.m., i.e. the business hours of 
the dav I In* greatest impmi-v is, of course, in 
winter, that ol a May dav being about one-quarter 
That of a November day. The day impurity in 
May is of the same order as the night impurity in 
Novembi i. 1 he insit umeril should prove useful in 

detecting any noticeable improvement or otherwise in 
the amount of solid impurities in different towns. 
Although Sir Napier Shaw states that these measure¬ 
ments of the Committee “arc noteworthy as the first 
•Series of systematic observations of the pollution of 
the air of London and other centres of population,” 
he has apparently overlooked the fact that a complete 
series ol records was made in Leeds some \ ears 
previously, m the course of whuh it was clearly 
established not only that the domestic firep'aee is 
responsible for much the larger projxartion of the 
soot emitted from binning coal, but also, more impor¬ 
tant still, that this domestic soot is mmh mote highly 
contaminated with tar than that from factnri chimneys. 
In his reference to possible means of smoke prevention 
from domestic liieplaces, Sir Napur Shaw makes no 
referem e to the carelullv considered report which was 
published in the autumn ol last year h\ the Commit¬ 
tee on Smoke Abatement appointed b\ the Ministry of 
Health. It was then* pointed out that the ordinary 
Open kitchen i.mgi* was wasteful and inefficient, and 
the Conimittte strongly insisted on the advantage of 
gas-cookers where g,is was available. Low-tempera¬ 
ture'coke was also advtnated whewver the right sort 
of material could he placed upon the market a 
desideratum not yet attained. Huf there are numerous 
•forms t of improved ranges in which coke and anthra¬ 
cite can be burned much more economically’ than in 
the old open i ange, and, of conise, without the emis¬ 
sion of smoke, h now remains tor the Ministry of 
Health to bring pressure to hea. oil those engaged 
upon Government building schemes to adopt these 
recommendations. Tt lias a unique opportunity for 
setting an example iti atmospheric purification. 

,mo. ,2;o9i#«L. iqSI ■ ;,yy 


University and Educational Intelligence. , 

HKU'jf.ST.-Dr. J. K. Charlcsworth h.is bceft 
pointed professor of geology in the Oueen s OnllWf-- 
sity. I ’ntil the present session the head of the depart¬ 
ment of gtologv was a hvturer, hut, owing to the 
importante of the subject, the Senate has raised 
lectureship to a professorship. * , V 

HiKMiM.uhe l.nivcrsity has now beep sh 
existence lor iwcniy-one wars, and in conimemvfta- 
tion of tin* event the Council and Senate have invite^ 
a large number of friends of the 1 Diversity to A 
conversazione on October 7, at which the Edgbaston 
buildings will he open to inspection. 

London.- Mr. \. K. Webb has bum appointed 
senior assistant in the department of civil and 
mechanical engineering of University College. Mr. 
C. D. Hums has bum appointed lectun r in philosophy 
at Hirkbeck College. 

In connection with the dt partm* nt of philosophy of 
King’s College a course of ten public luiuus will b& 
given by Prof. JL W’ildon Carr on " I lie Modern 
Scientific Revolution and its Meaning for Philosophy.” 
on Tuesdays at 5 yi, In ginning on October II. Ill 
comiM lion with the facullv «»t psychology a similar 
number of ledun-s on * Psychology and Psycho¬ 
therapy ’’ will he givt 11 bv Ifi. \V Brown on Tuesdays 
at 5.30 beginning on Ottober iS. 

Si. Am>km\s. 1 )i. M. J. ft tux 11, leetuitr in bac¬ 
teriology m the l iiuer-itv, has been appointed to be 
the firs! professor of the than ol harp nologv, estab¬ 
lished and approved bv lu.s Majislv ifi CounciTpn 
June 27 last. 

Tim Sailers’ Institute ot Industrial Chemistry has 
awarded fellowships for post-giaduate study ui the 
laboratories of the institute to Messrs J. A. Gentle, 
K. Raymond Jones, S. J. Samt, and I\ \V. 'Turner. 
Scholarships hav'e been awarded to Missrs. H. G. 
Banks and L. G. Laws. 

Pox 1 -c.u\m'Ari«. tasearch scholarships in naval archi- 
tecturo of 250/ a year each have been awarded by 
the. Institution of Naval Architects to Mr. If. \\ T , 
Nii bolls, of the Koval Naval College, tim ruvi* h, who 
will carry out research on the vibration of ships, and 
Mr. VV. R. Andrew, of Liverpool University, who will 
investigate the behaviour of ships at sea during a long¬ 
distance voyage, and report on shipbuilding and condi¬ 
tions abroad. 

So.Mh bequests of noteworthy importance are made 
in the will of Mrs L. A. Stuart, fvHlow of Prof. James 
Stuart. Cambridge University Local Lecture Syndi¬ 
cate will receive a sum ol 5000I. for a James Stuart 
endowment in memoiv of Prof. Stuart's work in, 
founding the University Extension Lectures. In addi¬ 
tion, Trinity College, Cambridge, is to receive 2000/., 
wh’uh it is suggested should be applied to the estab¬ 
lishment of Stuart scholarships or studentships, and a 
similar sum is bequeathed to NNwnham College, Cam¬ 
bridge. 

On Tuesday, October ri, .1 dinner in honour of 
Prof. J. C. Philip will be held in the Imperial College 
Union, Prince Consort Road, South Kensingfop, 
at 7 for 7.30 p.m., when Sir William A. Tilden w/iil 
present to him an illuminaied address and gifts ffiQgBL 
liis colleagues and students (o express deep appreefctr. 
lion of Prof. Philip’s active interest iri every mov^r: 
ment for the advancement of the Koval College hf 
Science during his service, now* twenty-one yeaf$v,<wL 
the chemical stall of the college. The 
taken by Sir Richard Gregor)*, president of, 

College nf Science Association. . * 
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Cklefidar Of Scientific Pioneers. 


SMttmbftr 29, 1839. Friedrich Mohs died. --Trained 
Haik and the Mining Academy, Freiburg, in 1817 
succeeded Werner in tile chair of mineralogy at 
e latter institution. He was afterwards attached to 
ts Imperial Academy of Vftnna. His most iinpor- 
nt work was his “Grundrisj* der Mim-ralogic.” 
Stpicmber 30, 1870. William Allen Miller died.— 
spoilt ted in 1845 to follow Danidl as professor of 
2 rnj v trv at King’s College, London, Miller the same 
•ar* made some of the earliest researches on the 
n-ctra of glowing gases- researches which in 1X62 
4 to his pioneering work w'itli Huggins in the 
iccfra of the hca\enly bodies. 

October 1, 1768. Robert Simson died.- A devoted 
udent of the Greek geometeis, Simson for fifty >ears 
rid the chair of mathematics at Glasgow. His edi- 
)it of ‘‘The Elements of Euclid,** published in 175b, 
fis the ha*«U of nearly all editions for mote than a 
nttirv. 

October 1, 1895. Ernst von Rebeur-Paschwitz died. 

As a piivat docent at Halle and an assistant at 
Karlsruhe Observatory, Rebeur-Paschwitz, in spite oi 
ISU-health. made important observations in seismology 
[and improved Zollner’s inMniinents. He di«‘d at the 
fago of thii ty-four. 

October 2, 1848. Georg August Goldfuss died. 

Calkd m Bonn from Erlangen as professor of zoology 
•and miner alogy, Goldfuss held a high place among 
(rcunan mineralogists. With Munster he published 
the 4t Petrefnefa < iernmnue,” an uni ompleicd monu¬ 
mental w<>ik designed to illustiale the invertebrate: 
foss-ils of (i < 1 many. 

October 2, 1853. Francois Jean Dominique Arago 
died. Rnideied famous at an early age In hi*' adven¬ 
tures when engaged on g<.odetiial npeiations in Spain, I 
\rago hciami one of tin* liest-kno\\n men of science i 
of his day. He mailt* important discoveii.*^ m optiis ! 
and electto-magnehsm, /ealouslv aihocuLd the undo- ^ 
latoiy theoi \ of light, and studied the ph> siral pro- ! 
}>eitic*s of steam and oth< 1 gases With Ga\ 1 u^.ir 1 
he started the \nnalcs de ( Jiinne ct tie J'ltwquc, in j 
1840 became dueetor of the Paris ()bsei vatory, and 1 
as pe m.ment secretary t«> tlic Paiis Aindnnv oJ ! 
Science *■ wrote mam notable clones. He was also one • 
of the iitst s\u 1 cssful popularisus of science and a 1 
politician. 

October 2, 1901. Karl Rudolf Konig died. A native 1 
of Germany, Komg settled in Paris as an instnum nt- 
mnker, and afterwards gained a reputation for bis i 
excellent workmanship and f<rr liis numerous inquiries 
and experiments in acoustics. 

October 2, 1906. Dewitt Bristol Brace died. After 
studying at the johns Hopkins and Hi rlin Universi¬ 
ty. Braix* about iSSb became professor of plnsivs at 
Nebraska. lie especially studied the action of the 
magnetic field upon light, and was also known for 
his refined experiments on the tether drift. 

October 5, 1880. William Lassell died, Lasseil, 
while engaged in business ns a brewer, construi led a 
Newtonian reflector, with which in 1K47 he disowned 
r» satellite to Neptune. In 1848 he discovered 
Hyperion, a satellite of Saturn, and in 1851 Ariel and 
Lfmbrief, satellites of Uranus. 

HDfjjtdber 5, 1912. Lewis Boss died. After serving , 
Astronomer to the United States Northern Roun- } 
toy Commission, Ross became director of the Dudley 
^bfttVatory, Alhan\, N.Y. Especially known for his 
propii* motions and star catalogues and on 
of comets, in 1005 he was awarded the 
Ate- Aslrotromi^al Society. 

E;CS ‘ 




I67 


Societies and Academies. 

Pakis. . , 

Academy of Sciences, September 12. M. L&Jtl 
Guignard in the chair.- K. Sen Me . I he conical peats . 
ilulum as affected by a screen. L. Duuoyer : Fho _ 
induction sperti mn of rubidium. The na tal was dU-^ 
tilled in a vacuum into a quartz tube and th • latter . 
placed in the field of a high-frequencv alternating 
current. The tube is luminous even at (lie ordinary 
temperatuie, and is a bright violet-blue at ioo° C. 
At 200 0 C. the colout changes to lilac. With an ex- 
{Aisute of twenty minutes as many as 332 lints were 
photographed; the arc spectrum of rubidium lomaintf 
about 30 lines, and the spark spectrum about no. A 
list of Hu* wave-lengths is given, of which onlv two 
appeal in the are 01 flame sjroctra. — R. de Mallcmann : 
The inversion of the rotatory power of derivatives o( 
tartaric acid. O. Mnjorana ; The absorption of gravi¬ 
tation.— M. Sluarf-Mentlath ; Gianitised outcrops of 
the border of the Pvrenees.- K. F. Terroluc and R, 
Wurmser : The influence of timpeiature on the utilisa¬ 
tion of glucose in the development of AspctgiUus 
m’ger. 


Books Received. 

Aluminium and its Alloys*. 'I licit Properties, 
'Ihtrmjl Treatment, and Industrial Application. By. 

I. r.-Dol. (\ Gtard. 'translated by C. M. Phillips and 

II. \V. L. Phillips. Pp. \Mii-t 1841 17 plates. 
(London: Constable end Co, Ltd.) 17.W (></. net 

Life of Elio Metclmikoff, 1845* mifi. By Olga 
M« tehnikoff. (Authorised translation from tJie 
French.) Pp xxiii297. (London * Constable and 
Co., Ltd.) 2iA‘. net. 

Survey of India. Professional P.ijht, No. 18: A 
Criticism of Mr. R. 1 ). Oldham’s Memoir, "lhe 
Strut lure of^he Himalayas and of the Gartgetic Plain, 
as Elucidated by Gend 1 tie Observations in India. 

Bv I.t.-Col. li. Mil*. Cowie. Pp. ii-+ 34. (Debra 
Dim : Trigonometrical Survey ) 3s. 

Memoirs of the Geological Survey* Scotland, 
Do si riplion of Aitluu’s Seat Volcano. By Dr. B, N. • 
Pinch. Pp. 2<>. (London: K. Stanford, Ltd.; 
Southampton* Ordname Survey Office) fid. net. • 
A Text-book r>f Aeronaut i< al Engineering: The 
Problem of Right. Bv Pi of. H. Ch.itlev. 3rd cdi-» 
tion, revisi d. Pp. xii 1-150. (London : C. Grifiin and 
Co., Ltd.) 155 ml. 

Hundbiuh d« r biologischen Arheitsmcthodcn. , 
Edited bv Prof. Dr. Emil \bderhalden. Abt. 10, * 1 
Methoden der Geologie, Mirvrilogie, Pal.iobiologifc, 
Geogi aphie. Heft 1, 1 it tenmg 28. Pp. 128. 

21 in.tries Heft 2, Liefer ung $5. Pp. 120*312. 

a> matks. Abt <>, Method* n /ur Erforsrltung ci*“*r 
Liistungm des liuisdien Otganismus. Teil 1, Heft 
Lieferung aq : Allgramfim* Methoden. Pp *)(>. 30 

marks. Abt. 5, Mi'fluxltn zum Stadium der Eunk- 
tionen der ein/Hnen Organe des licikehen Diganis,- 
mus. Teil 7, Hi ft t, Liefnung 12 : Sinnesorgane. Pp. 
Kiq. (Berlin und Wien : Urban und Schwar/enbirg.) 

Fisheries- -Ivngland and Wales. Ministry of Agri-- 
culture and Fisheries. Fishery Investigations* Series 
t: Freshwater Fisheries and Miscellaneous. Vol, 2, 
No. i : The Methods of Fish Canning in England. 
Pp. 25. (I ondon *. H.M. Stationery Office.) 25. (nl. 
net. 

Annals of the South African Museum. Vol. ,78; 
part* 3, 5 : The Odonata or Dragonflies of South’ 
Africa. Bv F. Ris. Pp. 245-452 4 - plates £-A 2 - 
(Lopdon: Adlard atid Son and West Newman, Lt#;) 
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Florft of tht* Presidency of Madras. By »J. S. 
CrSHilbfp. Part 4 : Hubiaceac to Ebcnaceae. Pp. 57<r 
768. (Pondrtcj : Adlarri and Son and West Newman, 
Ltd.) for. net. 

fin I ropy as a Tangible ('unapt ion : An Elementaly 
Treatise on the Ph\siial ,V|*its of Heat, Entropy, 
artd 'thermal Inejtin, for Designers, Students, and 
Engineers, and particularly for I'^ts of Steam and 
' f : '*.•* c G. 


NATURE X 


Steam Charts. 
Wheeler, Pp. yf- 
Son.) 8.v. ui 1 
Mikrouiethodil 


Eng. 
«mdon 


f a«ut.-Comdi. S, 
Crosbv Lockwood and 


[Seft^mb^ 2^.192.1 

, JteifijSon 


tier 

flir 

t- 


a.iivi.jiim (Jn.inlit.iltvf Bcstimrmmg 

Ham- urn! Blutbi'st.milti'ilo in kleim-n Mengvit, 
kfinUr'Iif unil evj*. rinifiitelle Xvvccko. liy Dr. 
Bincussi'n. 1 ’j). 1 lb. (Leipzig : D. 1 hiemi:.) 
marks. 

Department of \ pi,lied Statistics (Computing Sec¬ 
tion), t niversity of 1 .tuition, University College. 
Trait', for Computer-, No. 5- Table of the Cu- 
efiitients of KverettN Cential-Dillmni'e Interpolation 
Formula. Bv A. J. Thompson. l’p. xvi + 20. 
(London : Cambridge Lniversitv Press.) ;,s. t)ti. net. 

Nia t'intaga I’ano kaj In Vivo. Serio de Iridek 
doktrinoj pri dielo subunit,ij de kelkaj el la plej 
fiiinaj liomuj. Kotnpilita kaj Tradukitu de VV. W. 
Trainer. Dua Kltlono. Pp. 71. (Hlasgow: Fraser, 
Asher and Co, Ltd.; Author. J2() I.angside Road, 
Glasgow.) S.r^o. 

The Stages of Human Life. By J. Lionel Tayler, 
Pp. xiv + <77- (London: . 1 . Murray.) t8s. net. 

The Heart of Nature; or. The Quest for Natural 
Beautv. lit Sir Francis Yimnghushand. Pp. xxviii + 
235. (London ; L Murray.) t.w. net. 

'Columns - A Treatise on the Strength and Design 
of Compression Members. B\ Dr. F. IT. Salmon. 
(Oxford Tethniral Publications.) Pp. xvi-t-270. 
(London : H. Fronde and ITodder and Stoughton.) 
31s. !>,/. net. 

An Introduction to Physios for Technical Students. 
Be P. J. Haler and A. II. Stuart. Pp. 24*1. (London : 
Library Puss, Ltd.) -L- <></• nit. 

Minisln of Munitions and Department of Scientific 
and Industrial Research. Technical Records of Ex¬ 
plosives, niiy iS, No. ;■ Sulphuric Arid Concentra¬ 
tion. 1 ’p. vitur. (London - H.M. Stationery Office.) 
net 

The A it of lire Wild. B\ Krnest Irrgersoll. Pp. v b 
212. (London: (1. Routlrdge ami Sons, Ltd.) b.r. 
net. 

The Care ol the Adolescent Girl ■ A Book for 
Teaclnr-, Parents, and Cuatdians. By J)r. Phyllis 
Blanrhatd. Pp. sxi I .'or. (London • Kogan Paul and 
Co., Ltd.) 7.'. bib net. 

Taboo and Geiietii s : A Study of the Biological, 
Sociological, and Psychological Foundation of the 
Family, [h Dr. M. M Knight, Dr. tva L. Peters, 
and Dr Phyllis Blanrfrard. Pp, \v-+.155. (London : 
Kogan Paul and Co., Ltd.; N'eyy York: Molfat, Yard 
and Co) no. hd. rut. 

Sevi n \ges of Childhood. By Lila 1 , Cabot. Pp. 
xxxiv I .’,.’!. (London : Regan Paul and Cry., Ltd.) 
J2J. 6 d. net. 


; ' ' 'fffl’RSBir. octo«» «. 

CiKVMlC Kocrrrr (Betraetory XIat-riala SrrUmO jet ---- 
1,1 y«tkunl Kngm»s-rar. at 10.!» a m—H. ltenv ■ »«■} **«7 
Mftti-rjal* of the I.oikIud Kuan. —J. tt Marlow The x^rlow 
Oa<-«rrd Tooni l ()».•# ■¥.. J WwH V >••'« ,**! *Li££.' 1 
Kiln. Oil-ft nr it. with many .Vi»«l twtnro -U- jP&s 

Alrirntriothi-rinio Cratmilivm no It, fm-Wri Mnt-.fltlii T , r ,' > 

Col,I, ami H. H. HonWaaorlh The HnonMte Thertnai Et¬ 
na tun,n nf Billoft.—tlni'ininon mi (tru-tt nv 7 ..'J , - 

Korn AraoMtiieii. bin mr *<it Itnial hn-aruIM trt«), at 30,— 

Mr Cinmm.ilnro II It H JlruoU Partial/ «'»'>' ■ « 

\troplanra in Tru|n«-Hl I'nitn'i 10 ... A . J « 

Cni Mieu. MW nr, nr n 8. .! I., wo nn.t t-. M U rod , Fe 

Viliustnlito Th,>n..n«tat. for all bi»|»',»Uns » f “ « ‘f , 
li»»- y If Dllftnn Th» S,‘;,u ration ut Mifthle b'Blltd* t>J 
Dutlltation f.nl,oratory Ktill hrort«-y I- T , h .* 1 

Iron „t Mini'll,tr* buriaiU '0 Iii.tillatron V Oeutinuons UWa- 
tnrv Mr tit — t l K llint. It It M Wtelu-ad .amt A. • 

The Antrim of Dlaiwnaltn on Aromatic Hul|,hor.amide». 1 

y U Manolne Xn„-r»l Salt Action go the Hyrtroljsfa of 

Sthxl Formate —A. Shrmon.nra and J. I> Ighen Srottot 
l)|,t.cal Activity-T A H. nr.v ,,i„l IT I’» K , t t her opogk» t 1 ! 

-4: K. Trixotrl and F A IS re-n nperimeots go the StaWMie 

of the Poly acetic Actlln of Methane An Altdembim to P»tt« I. 
am! IIT-C K I«ohl and M .1 l'oiven Fxrenm«,t, rtn the 
Hvrrthe.,. of the Poly ai-etm Aniiln of M, thane. Part IT. The 
r^parntinn of « Oftrb<)xvm^ha..otn«nH»c And -~ T J« ■* 

1 - yut iir and (’. Wood Tli- Mrchnniftn of th« Aotioh l of 
Kuvd Alkalis l’art II. Actum of F»tt>cd rotftERunn Hxflrosido 
on rhcn\liflji , eno Acid 

FRIDAY, OcTonm 7 

Crniwrc 8ocir.Tr (Rttmctorv Mat-rials H^t»on> f»+ ln B litution of 
Mrchamral Knifing). t,1 10 am Onural 
Wut IcO.ni.on Mipic<H inriu.KAi. SontTv (at MoFt London Ho* 
Tutuli. at « f-nthal rh-Mlt \ V 

Canc-r in Kelatmn to thi- Panc-r 1 roMcm (Presidential Ad 
dres si 
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The Prevention of Venereal Disease. 

interest of many reader.- of Nvu hi. has 

X no doubt been aroused In ceeent <ui:c- 
spondcncc in the /'lines upon the -ubjeet of pir- 
\ rut uni ol venereal disease, together with the 
trtmi haul article by it- medu al correspondent 
ilueetmg attention to the refusal by the Ministry 
ol 11«:il i It to accede “to the application ot some 
nt the greatest medical authorities in the world 
lor least under Section 2 of the V.l). A< t of 19(7 
for ” : — 

I he pn paration and salt b\ 1 demists under 
the upervision and 101U10I o! the Soeaels tor the 
I’res eiition of Venereal Disease ot the materials 
lor immediate sell-disndei tion reeommended hv 
theni," 

And lor : 

“Tlie training and issue Its the Soiiitv for 
the I’rrvcntion ol Venereal Diaase ol the neces¬ 
sary mstruetion for the elheient applieation of 
those disinfectants, as it is obvious that the pro¬ 
vision til disinlerUuits without instruction- as to 
their application would greatly diminish tile Chi¬ 
racs ol this method ot pretention of venereal 
disease." 

Owing to the very serious immediate and te- 
tnote results upon the health of the'nation ot this 
widespread preventable disease, which has in¬ 
creased in prevalence as a result of the vv ar, it is 
desirable to consider the facts concerning the 
measures which the Ministry of Health have 
adopted ot prepared, and compare the same with 
those in operation in the Commonwealth of Penn- 
Syivftnia. y,, -■.s, 
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The Ministry ot Health has established 191 free 
tiealnient centres, which cost last tear half a 
million pounds. The taxpayer will naturally ask 
whether people who incur the nsk should not be 
required to pay lor treatment, and it is not. sur- 
pi tying, theretore, to Hud indications ot a change 
ot polnv ol the Mmistrv, tor 011 page 119 of the 
feet.1111 v Issued Report ol the C.'hiet Medu al OUicef 
il is staled : - - 

“It is extremely riexitahle that fuller arrange¬ 
ments should he made !>\ the authorities tor briug- 
ing the general ptaetitioner within then schemes 
of treatment or education. It cannot he too cleat Iv 
understood that the best way of dealing with most 
rases ot these diseases is through the skilful 
plicate practitioner, for a substantial portion of 
this problem, the public clinic should lie kicked 
upon as a temporary organisation pending the 
time when the practitioner is ready, .available, 

1 (impotent and properly equipped to undertake 
efleetive treatment. Certain patients require hos¬ 
pital treatment, but the authority should not need¬ 
lessly establish institutions, if and when the 
ordinary channels of medical practice ate avail¬ 
able and reliable or can be made so." 

Tins pious medical opinion should be compared 
with the following practical measnns which have 
hern adopted and 1 anted out t,v the ibaltlj Com- 
inis^oncr of the Commonwealth of Pennsylvania. 

“The Department ot Health ol the State of 
Pennsylvania maintains thirty public (linics tpr 
the tie.’ll merit of venereal disease, over which it 
has entire supervision and tor whiih it assumes 
alt financial 1 esponsihililv. In these 1 linics tree 
treatment is given to those patients whose 
economic (ondition will not permit heatment 
either bv private physicians, or by clinics charging 
a fee. Ipoti entrance technics, patients are ques¬ 
tioned as to their ability to pav for services. 
Those able to pay a private physician are referred 
to outside doitor, who are registered with tin 
1 linics II in a position to pay only a small sum 
they are refetred to hospital clinics which charge 
a nominal lee. Indigent patients are treated 
in the State Clinics.’* 

Il will be observed that discrimination is shown 
m respect to free treatment. The practitioner 
registered with the clime, it may he assumed, is 
ready and capable of rairying (nit treatment effi¬ 
ciently. for which he is paid bv the info led person. 

In our system there are no measures taken to 
prevent discontimiam e ot treatment, consequently 
a large percentage remain info live and are bit 
to spread tile disease broadcast, I his is mani¬ 
fested by the table of statisliis in the Report, 
which Htows that ot 170,415 who attended the 
483. treatment centres in the year 1919-20, 59,528 
did not complete the course of treatment' 15,851 
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discontinued before fm;il tests regarding cure were 
completed, and only 2i,5p> were disc liaised ait< r 
completion of trcalmcnt and ohst rvntion. 

1 'hc health authority of Pennsylvania has foic- 
secn this important matter of discontinuance of 
treatment, and it has emu led the followregula¬ 
tions : - 

"When a pain nt dis< oiltinues treatment before 
Ire (or she) is mini or rendered non-inleetious, 
the social seren e vvorki r follows up the ease and 
sees that tfie patient returns to the elinie as long 
as the disease is in tin infer me state. This is 
accomplished lirst In sending him a notice to 
return for in .ilinnit. H this does not effect a 
return, the 1 I into makes use of the legal machiner) 
af the disposal nl the Department of Health. 

"Vrncreally diseased patients in the infective 
stage arc subject to <|tiarantinc, when through 
neglect of treatment, habits, occupation or failure 
to protci t others, they are menaces to the public 
health." 

In this countiv their are no legal measures of 
this nature, and the very large percentage of 
persons attending the < link \ who discontinue 
treatment and disregard the warning they receive, 
or should receivr, that they arc still infective and 
a menace to society, slums that some further 
measures ol a disciplinary nature are necessary 
to nmkt these i limes ellicicnt. ^ 

The billowing passage from the Report of the 
Ministry of Health indicates that a number of 
the clinics are not efficient. 

"1 am bound to advise that it the work of 
those clinks is not properly done- -it it is casual, 
superficial or perhmclory they should be dis¬ 
approved by tin Ministry. It is better to have 
only ft few clinics well organised and scientifically 
controlled than a large number which are not thus 
administered." 

The small percentage of persons attending the 
chutes who were discharged as certainly non- 
infcctious, and the large percentage, who do not 
complete a cure and are still infective, is explained 
if the service at a number of these clinics is casual, 
superficial, and perfunctory. 


”■— ----— 

where the treatment is liable to be ‘“casual, super¬ 
ficial and perfunctory ”? ' ' >i. ; „ 

. ? j’. 

The Report gives the following reasons agairist 

the advocacy of the practice of self-disinfection 

• 

"The Ministry believe that thorough cleaning; 
and shiltul disinfection of the body immediately- 
after risk ot infection has been incurred tend 
substantially to reduce the likelihood of disease, 
but the Ministry are not prepared to recommend 
a general practice of self-disinfection apart from 
skilled advice and supervision. It is believed thay 1 
except under skilled control attempts at self- 4 , 
disinfection are likely (r) to be ineffective; (2) to 
create a false sei urity and thus an increase in 
promiscuity : and (3) to lead to postponement of 
treatment which thus bei nines more difficult and 
uncertain. It is impracticable to train the general 
public in effective self-disinfection by means of 
leaflets of instruction. What is required in all 
such cases is not general directions for self*- 
manipulation but prompt and skilled adviic.” * 

We may ask, is this fear ol f.nlute the suit* 
reason ? Are there not, in a great measure, the 
same influences at work that interfered with pros 
phylaxis by self-disinlection being carried out 
efficiently in the serviies during the war, viz. the 
National Council and its supporters, which set 
out U> combat venereal disease and still find:' it, , 
increasing in spite of its moral propaganda and 
iiirativc treatment centres. • 

We have no desire to dispute tfe fact 1 hat ' 
“ skilled disinfection ’’ as carried out by the ; 
Ameiican Army was efficient, bo let us -Co what 
the Commissioner ol Health of I’eonsvIvania says • 
about skilled disinfci lion in civil life : 

"Immediate treatment (venereal prophylaxis) 
for those exposed to disease has been approved 
by the Pennsylvania State Department of Health. 
Prophylaxis as used in the aymy by means of. 
stations is impracticable in civilian life. Tubes;' 
containing material lor self-disinfection arc given" 
the Department's approval, when after tests they 
meet requirements. The material usually em-y 
ployed is alter the formula of Metchnikoff. The* 
tubes are on sale in drug stores.” y 


We enliicly agree with the Report in the state¬ 
ment ■ 

"Whilst the V.D. clinic lias proved in practice 
the centre ot the tieatment, it is hut part ot the 
national scheme tor dealing with these diseases. 
The other and more important pa’A concerns pre¬ 
vention.” 

But how does the Ministry propose to carry it 
out? By ablution treatment at the clinics. But 
rhe Report shows dissatisfaction with the service 
at a number pf the clinics. Is it likely that ablu¬ 
tion an$) 'irrigation' will b# . el^dpgjUj^ carried .dpt 
NO. 27IO, VOI,.' lO^- f ^ ,, *’ t * y ‘'* 


■c 

\nv unprejudiced thinking person must see' 
many grave defects in trusting to disinfection ; 
stations to control venereal diseases effectively>." 
even if municipal authorities change their mind, 
and sanction the increased expenditure which such \j;' 
Stations would entail. • 

It is certain that a large proportion of civilian#,1;' 
who expose themselves to infection could not, or.', . - 
would not, seek skilled disinfection even if they! 
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,*Cj K delay in $ majority <4 eases Mould prevent 
skilled disinfection from being e/U'ctive. From 
economic and efficiency point of view, tliere- 
j- UIc> vie are of opinion that the Health Depart¬ 
ment of Pennsylvania lias wisely adopted " self¬ 
disinfection ” as one means of controlling 
venereal disease, and it is to fie regretted that the 
offer of the Society for Prevention of Venereal 
Disease, backed by flic names of so many dis¬ 
tinguished physicians and surgeons, should have 
met with a curt refusal from the Ministry of 
Health. 

L’Espatfe dans la Chimie. 

The Principles of the Phase Theory. Hetero¬ 
geneous Equilibria between Salts ami their 
■Iqiuous Solutions. Bv Dr. Douglas A. 
Chbbciis. Pp. xx + 382. (London : Macmillan 
and Co., Ltd., 1920.j z$s. net. 

A MONG the gilts which the older science of 
physical chemistry gave to chemists, un¬ 
doubtedly the graphical treatment ot heterogene¬ 
ous ecpnlibria, founded on the phase law ot 
Gibbs, will always occ upy a prominent position. 
Begun and extensively developed by Rou/ebuom 
and van’l Holf, this most valuable and elegant 
brant h of science has been carried on in a masterly 
fashion by Schreineinakcrs, Special and most 
important developments of it are due also to 
Cohen and to Smits. 

So great and conspicuous is the work of these 
fin. Dutch physical chemists that we may fairly 
call the science of heterogeneous equilibria a 
Duttli science. This statement is all the more 
ju‘" died when we recollet t that the theoretical 
and experimental physics of the simpler systems 
is very largely due to the work ol the Dutch 
physicists, van dor Waals, Kamerlingh Unites, 

’ Kuenen, Kcosom, arid CrommtTui, etc. 1 he 
Dutch nation is indeed to be congratulated on 
the splendid work which their men of science have 
done m this field, and it is pleasant to observe 
that Dr. Clibbens has dedicated the present 
volume to Prof. Schreineinakers. 

The great power of the graphical treatment ol 
heterogeneous equilibria lies in its ignoration of 
Co-ordinates. In order to afiply it we do not 
.require to know the co-ordinates which define the 
inner mechanism of equilibrium in any phase. It 
is not even necessary that the constituents of any 
phase should be in perfect inner equilibrium. All 
that is necessary is that the various phases should 
be in equilibrium with each other- that is to say, 
that tfae chemical potential of each i»mppnent 
'*•" and 

irt V.,-C' ft'.r turrt- 
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peralure and hydrostatic pressure (at least in all 
ordinary applications). 

We may say that what cartogiaphv is to the 
geographer and land traveller, prai tical astrq- 
tioriiv to the navigator, and enginet ring drawing 
and graphics to the engineer, the graphics of 
heterogeneous equilibria is to the chemist. With* 
out the maps made by other chemists and the 
knowledge ot how to do his own surveying and 
map-making, the chemist ol to day will do much 
useless wandering, and probably lose his way 
entirely. 

It is a strange thing that, even after the lapse 
of some thirty sears, so little ical attention is 
devoted to the science ot hen rogencous equilibria 
in our instructional courses in ebemistry at the 
universities and higher technical schools. The 
onlv people who take it seriously are the metal¬ 
lurgists. From their closer connection with the 
outside world they know that it spells business, 
and very good business too; but in reality it is 
just as important tor the chemist. Whatever 
chemical work he does in tile world, he will have 
at some stage or other to separate heterogeneous 
mixtures into pure constituents by crystallisation, 
distillation, sublimation, and phase-distribution. 
In designing chemical processes and plant he will 
be asked by the engineer to spei iIy vvlmt phases 
will In present and m what amounts, under speci¬ 
fied conditions ot pressure, temperature, and con¬ 
centrations of initial materials. The engineer, 
aciustomcd to quantitative data and calculations, 
will want the answer in figures. lie does not 
want any of the ‘'tricky" work of Mary Ann 
making the Sunday rice pudding, although that is 
just what he gets at present from the majority 
of chemists -even highly trained ones, who can 
tell von what the inside of an atom looks like, 
or what the camphor molecule would be like if it 
would keep quiet and stand at attention. These 
learned gentlemen resemble an enginert who has 
“jumped” all his engineering drawing and 
graphical statics, and taken to the study of rela¬ 
tivity. Keen the members of the “ Argonaut ” Ex¬ 
pedition had some sort of map in their great 
quest. 

No man can really claim to be a well- 
trained chemist nowadays unless he 1 an handle 
the theory and practice of a four-component 
system as he would an ABC railway-guide. Alas, 
how many of us can say that.-* We mean well, 
but when it comes to the test we fall back 
on the methods of Mary Ann. F.very university 
chemical institute should have a special laboratory 
and. - g special drawing-office for the study of 
gdXiiiKlirk Tb*. reason fm^ this is 


, T ^ p «#|^.eJ|ujtihrik./The reason foi* this is 
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not pride, or rontanir, or vainglory, hut pimply 
the sober nei esSities ot business. Ami what young 
man is there with soul so Imsi th*U the beautiful 
geometry ot tlfis work would not appeal to him 
and be a more than sufficient compensation for 
the tribulations arising from the analytical work? 
1 Itc mind of the <hemist, unldo* that ot his future 
< olleagm the engineer, realK dwells in a point. 
Me lacks the sense of space and the power of 
thinking spatially, or, rather, im>st of his work 
tends to prorhn» that lack. What better cor¬ 
rective (mild there be than the studv of a four- 
comjxmcnt svstim^ (i the 1 hemist is going to 
rule the world a-> he tiopes and as he ought 
he must » ease to hr a point-man. He must he¬ 
roine an undei slander and font roller of space. If 
not, well, ihcinlir engineer will occupy the space, 
and the poor old < hemist will continue to sit at 
Ins point and wonder what is wrong- as he has 
done these mam years. 

In the public (<> Ins book Dr ( liblnns grate¬ 
fully and graielulU expresses his indebtedness 
to (apt. I'rancis \rtlmr hreeth, under whom he 
studied the s< i»*n< e of phase-equilibria in the 
research department ol Messrs. Brunner, Mo; d 
and ( o. I here is also art introdm tton by Capt. 
hreeth No doubt Di Clibbens would be the 
first p< 1 son to admit that tins book is really 
a prodtu t ol the Brunner, Mond Research Labora¬ 
tory, and tIn rel010 of its director, (.'apt. hreeth. 
During tin past fourtnn years the science ol 
heterogeneous equilibria and its practical applica- 
tion hayc rent bed a degree of development )>\ ( apt. 
hneih, wlm h is uneijuulled m any part of tin* 
world. Known to very lew helorc the year, 
this fa«t became iryealed to many by the magmh- 
eent work whirl) Messrs Brunner, Mond, and 
Co. did m «ounertion with the mannfactuie ol 
ammonium nitrate by three different methods. It 
is an open serret now that I lie work which this 
company did in this held alone saved the cause 
of tire Allies at a eritaal stage l lie final method 
whu.li tin v employ ul iiamrly, tin dircv t pro¬ 
duction of ammonium nitrate liom sodium 
nilrate and ammonium sulphate, was a splendid 
triumph ol s*nnnlu industry. Sms ess was due 
to the intimate t o-oprration ot srientilicalh 
trained duertors and engineers with the Chemical 
Research Dipaitmenl, but the loriner would be 
the first to admit that, without the (\art data 
yielded by ('apt. h'neth’s set ie> of phase- 
tsofKerins, no smiessful process indeed no pto- 
u’ss at all i mild have resulted. 

I here hay e been mam books dealing with 
heterogeneous equilibria, from tin? pioneer text¬ 
books (d Bancroft and van’t Hoff to those of 
hmtllav 1 and Kremann. Foremost amongst the 
No. 2710, VO!.. 108I 


more fundamental treatises stands, of course, the, 
great work of Roo/eboom, ably continued b> 
Schrcinemahcis, with which may be classed t^e 
*’(jesattigle Losungen ” ot Jaiiecke, and the 
“()/eanische Satzablager^ngeu ot van’t Hoff. 
Ihe present work of Dr. Clibbens is the first book 
in Knglish to attack seriously the real geometry 
of the subject. He carries us from the delightful 
simplicity of binary systems right up to the real 
thing -quaternary and quinary systems. Jt is 
evident dial Dr. Clibbens can think in space, and 
(expects bis readers to do the same. That is 
certainly necessary; but it one might cavil at all 
it would be to suggest that.the author follows 
Schreincmakers a little too closely in his method. 
In leading the novice up the steps ol Ibirnassus 
Dr. Clibbens has no mercy m ins geometrical 
logic. As the mind of the oidmatv man and 
espet tally that of the (‘hemist gets abstrm t onlv 
by gentle degrees, it would have been well il the 
author had paused, at ea< h stage m Ins heaven¬ 
ward journey, to work out tlwn>ughl \, both geo¬ 
metrically and aritlimetK ally. a typical concrete 
ease; and in his admiration lor tnnngular co¬ 
ordinates he iails t*> do justiie to the less general 
but \erv useful system of open rectangular co¬ 
ordinate s. 

But tin se arc small main rs m » ompnrison with 
the great value and r\* rlleix e of 1 h« book It js 
one which every < hemist must study and digest, 
and it is certain that it will have a great and 
salutary effect on tin iDing generation of Lnglish- 
reading chemists. Messis Brunner, Mond, anil 
Co. are to be heaitilv i ongiatulated on the im¬ 
portant conlnbutioa wlui h tlie 1 r research dep.irt- 
nient has made to the advaiiu: ol eherna al science. 

lo the voung itiemist ol the present dav one 
may sav these words. Study the mighty atom 
and its still nughtii r inside. Studv also the 
organic molecule with its trailing held ol glory 
and its \ihraiion-trcqucncics; but il you want lobe 
a man amongst men m the great world that toils 
with large masses do not “jump" the geometry 
of heterogeneous equilibria. It is the key that 
unlocks many doors 

* 

Practical Anti-tuberculosis Work. 

Industrial Colonies i tnj I'dla^e Settlements for 
the ('annumptive. By Sir Herman Wood head 
and W C. Varriei-Jones. With preface by Sir' 
Clifford Allbutt. Bp. \i » 151. (Cambridge h 
At the I’niversity Tress, jqjo.) io.v. 0 d . net, 

N O one wishing to be prepared adequately 
- for practical anti-tuberculosis work can 
afford to neglect this little volume. Its' a'utfior* 
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are well known for their protracted studies of the 
subject, which are embodied in the present volume. 
YYe could have wished that the different essays 
and addiesses, which form the larger part of the 
btiok, had been rewritten in more regular 
sequence, for this woukl have Saved the reader’s 
lime and conduced to more impressive exposi¬ 
tion. However, the whole of the work deserves 
Study, and there is something to.be said in favour 
ot repetition of the same theme from a new angle. 

1 here cannot be said to be anything exactly 
law in the book, except in the important par¬ 
ticular that what others had discussed and re¬ 
garded as desirable, in the Cambridgeshire 
colony described in this book, has been 
shown to be practicable and competent to 
bring improved results in the treatment ol tuber¬ 
culosis There is, with the possible exception of 
syphilis, no disease which better illustrates than 
t'nheri ulosis the synthesis and inseparability of 
treatment and prevention. Kuril patient treated 
-,ue-c-sfullv is thereby deprived of the power of 
infilling others; and each patient who, apart 
from.cure, is taught during treatment the hygiene 
of his disease, and made to believe practically 
that his own recovery, as well as" the safety of 
others, depends on his adopting hygienic pre- 

I actions in coughing and expectorating, is an 
added mtlucnce towards the extermination of 
tubeu-uloxi-,. There is nppositeness in the illus¬ 
tration, that just as .Sir Arthur l’earson said to his 
blind pupils: “The first thing imi have to do is 
to learn to be blind,” so the consumptive must 

II leai 11 to he a consumptive,' 1 * and to play the game 
both for himself and for those about him. It 
is .'-'•cause so many sanatoria have failed to im¬ 
press this lesson, and to make it part of the life 
ol the consumptive, that the loaling habit has 
been encouraged, and even partial return to indus¬ 
trial efficiency has been exceptional. 

< )thers before the present authors have advocated 
farm colonies, industrial colonies, after-care asso¬ 
ciations, and allied agencies, and much good work 
has been done. At the Bourn and l’apvvortli 
colonies a demonstration has been made of the 
practicability of dealing with all classes of con¬ 
sumptives at one institution. This practical 
application of the vuc toute ensemble is especially 
valuable, particularly so when the views adopted 
by the authors of this book on the patho¬ 
logy of tuberculosis and the essential measures for 
its prevention are those which offer the greatest 
prospect of success. YVe all know that the in¬ 
fection of tuberculosis cannot be entirely avoided, 
but that practical danger arises only when the 
dosage of. infection surpasses the powers of resist- 
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ancc. Hence minimisation of infection' and 
measures for improving general health must go 
hand in hand. 

The authors speak with authority on*the im¬ 
portance of pit-venting the spread of mussive 
infection, of “ turning oft the tap before we begin 
to empty the trough.” Again; “Small doses of 
tuberculous virus may be harmless, large doses 
must be guarded against.” They quote Sir 
Arthur Newsholmc’s conclusion that the ad¬ 
mission ot a large proportion ot advanced 
consumptives to infirmaries has lessened the 
spread of disease, and add that this “points 
the way to the next step—the segregation 
of these middle cases in colonies, where, 
with the best chance possible of recovery, 
they also cease to he a source of infection to 
others.” It is on this principle that the Cam¬ 
bridgeshire Tuberculosis Colony is based. It is 
an all-round scheme, covering every grade of 
tuberculosis: “YVe are satisfied that it is im¬ 
possible to keep tuberculous patients in watertight 
compartments,” anil then-lore early, middle, and 
advanced cases are treated in separate divisions 
of the same institution, which comprises tin- hos¬ 
pital at one end ol the scale, the village settle¬ 
ment at the other, with intermediate rest houses 
lor febrile patients, open-air shelters, hostels, and 
workshops. Here fhe patient has a reasonable 
hope of being made, not into a valetudinarian, but 
into a useful and productive member of society, 
who, although he may remain a consumptive, can 
even enjoy Ins life. 

This is a hopeful view ol the problem. Such 
institutions have a definite and increasing possi¬ 
bility of utility, if would, ot course, be a mistake 
to assume lhat colonies of this kind cover the 
whole problem. They could not do so unless 
they were adopted on a gigantic scale; for vari¬ 
ous reasons a large number of chronic, but in¬ 
curable, consumptives will need to be dealt wdth 
in urban homes, in hospitals, and in their own 
homes. A large, proportion of partially recovered 
patients will recover only 75, 50, or 25 per 
cent, of their full working capacity, and there is 
need for the further organisation, on a scale com¬ 
mensurate with the magnitude of the problem, of 
provision for them of the three desiderata which 
are quotod by the authors of this book from an 
official report in the following words : “ If the 
patient is to have the best possible prospect of 
recovery, and if his family arc to be safeguarded 
against infection, in many cases be will need 
(a) improved housing; ( b ) occupation adapted to 
his physical capacity, etc. ; ( c ) the family income 
will need to be supplemented. These requirements 
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i„r’mm.) pati.nl, have not hitherto b«n 

mvt." , 

'J'he last suction of the volume is an ad¬ 
mirable summary of the subject. We hope 

n will be read by, and give fash heart to, 
all engaged ill national tuberculosis work. 
We Wish it could be btoiight home also 
to the hearts and minds of rentral and local 
governing bodies, who, unfortunately, at the 
present time, are engaged in whittling down 
essential public health activities, which is any¬ 
thing lint ei oiiomy of the well are of the Common- 
wcalth, on uhiili etlicn hey depends. 

Physics and Chemistry of Bioluminescence. 

Thfi Nature <4 Animal Light, lly Prof. E. N. 
Harvey. (Monographs on Experimental Bio¬ 
logy.) Pp. x 1- 1H2. (Philadelphia and Lon¬ 
don : |. B Lippim utt Co., t'tro.) toy, (ul. net. 
lOLl'MINESCENCE—that is, the production 
of light by animals and plants- is a phe¬ 
nomenon winch has esoted wonder in tile layman 
and given rise to many investigations on the part 
of the man of science. Since the results of these 
investigations, many of them of a purely qualita¬ 
tive n.itinc, are widely scattered in the literature 
of various countries and not always readily access¬ 
ible, the author has rendered a distinct service in 
collating the various facts and presenting them to 
the scientific public as a conneeted whole. The 
hiologi. al aspect is referred to hut briefly, in a 
chapter on the structure of the luminous organs, 
the main portion of the book dealing with the 
physical i hai .e tc t islies <>l animal light and the 
chemical processes underlying its production. The 
study of bioluminesecnec is another instance of 
the tipple aiion of physics and chemistry to bio¬ 
logical and physiological problems; the author’s 
treatment is clear and, so far as the present state 
of our knowledge is concerned, convincing; it 
shows, moreover, that he has full command of 
the cognate s, iences. 

\ltcr pimiding, in the first two chapters, 
an account of the physical phenomena of 
luminesi cnee and incandescence, in which, 
especially, the various kinds of luminescence arc 
adequately discussed, a detailed description is 
given of the results obtained in the physical inves¬ 
tigations of the nature of animal light. It is in 
such physical investigations that most progress 
of a definite nature seems to have been made. 
Exact quantitative measurements have established 
that, the light emitted is in no wav different from 
ordinary light, except in intensity and spectral 
extent; it is all visible light, containing no infra- 
NO. 2710, VOL. IO8] 


red or ultra-violet radiations or rays which are 
capable of penetrating opaque objects. Like 
ordinary light, it will cause fluorescence and 
phosphorescence of substances, affect a photo¬ 
graphic plate, cause marked heliotropism of seed¬ 
lings, and stimulate the <ormation of chlorophyll. 

'I lie efficiency ( = visible radiation x visual sen. 
sibility -.-total radiation) of the firefly as an 
illuminant seems to he of the order of t>6 per 
cent.-- that is, immeasurably superior to any arti- 
liiial Semite of light. The light, however, sup¬ 
posing it could he put to use, would not he suit¬ 
able for artificial illumination, since all objects 
would appear a nearly imilorm green hue. 
Although the light of the firefly is the most effi¬ 
cient known, so far as amount of light for ex¬ 
penditure of energy is concerned, it has been pro¬ 
duced at the inevitable expense ol range of colour. 

The last three chapters dial with the chemistry 
of light production and the dy nanucs ol lumines¬ 
cence. As is oulv to be expected from the nature 
of the case, the chcmistiy of bioluminescence has 
not yet been placed on a basis as satisfactory as 
the physics thercot ; the evidence, as yet, is 
mainly of ,1 qualitative nature. It seems to be 
established that, in at least three groups of 
animals, luminescence is due to the interaction of 
two substances, luciferm and lucifcrasc, in the 
presence of water and oxygen. Luciferase is a 
protein, all its propeities agreeing with those of 
the albumins, and may he regarded as an enzyme; 
luciferm has many properties in common with 
the proteoses and peptones, but its chemical 
nature still remains to be do. ided. The stage to 
which our knowledge of the dynamics of animal 
luminescence Las advanced may he indicated by 
the fact that the autlioi only commits himsell to the 
statement that “ perhaps the reaction takes place 
in two stages," a 1 (impound limUiin luciferase 
being fust formed and then" undergoing oxidation. 

A valuable bibliography is given at the end o| 
the book, which is print, d in clear type and well 
supplied with lllustiations and diagrams. 

‘ T. S. P. 

Our Bookshelf. 

The Arithmetic of the Decimal System. By Dr. J. 

Cusack. Pp. xvi + 492. (With answers.) 

(London: Macmillan and Co., Ltd., 1920.j to. 
Dtr. Cusack is a firm believer in the decimal- 
svsum, and there can be no doubt that he speak*’ 
with some authority, in view of the great experi¬ 
ence he has enjoyed of teaching arithmetic and 
other branches of a business training to all classes 
of pupils. Many have argued theoretically about 
the educational and commercial advantages of a 
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decimal system, as against the complicated nota¬ 
tions now in use in this country, and some have 
worked out decimal systems which they considered 
suitable lor introduction by Act ot Parliament. 
l)r. Cusack has gone a step further hv producing 
a text-book ol arithmetic in which the calcula¬ 
tions are all in terms vi the decimal notation, ami 
the various quantities dealt with, like length, area, 
volume, weight, and money, are all decimalised. 

1 he author does not desire to introduce the 
iiwlrn system. 1'his is merely one form of 
deumal system, and Dr. Cusack considers that 
vet m this country are so much accustomed to the 
use ot the yard, the hundredweight, the gallon, 
the pound sterling, etc., that i^ is necessary to 
retain these units in any decimal system we cm- 
plov. 1 lie effect of the acceptance of this aim 
would therefore be merely the abolition of the 
vulgar fraction in business and other calculations; 
the difference between the English and the Con- 
tinuital units would still remain. This is not the 
place lor a discussion of the problem, but it must 
lie pointed out that a considerable traition of the 
advantages derivable from such a radical change 
of our English system of units would be lost it 
we if fused to lull in with the Continental metre, 
gramme, and litre. As regards money units, the 
nutter is entirely different -international ex¬ 
changes have such huge relative time-gradients 
that it is idle to attempt any international equal¬ 
isation of the currency. 

J >1. Cusack's book is excellently written and 
produced. It is really a piece of propaganda 
literature, and as such it should have more effect 
than any number of Parliamentary speeches and 
Chamber of Commerce resolutions in educating 
public opinion in the direction of ar< cpting a long- 
overdue reform of our system of units. 

S. liuonn SKY. 

A "null's cl e 1’Obscrvtiloirc astroiuimiiiih' tic Tokyo. 

1 -me 5, 40 fascicule. Studies on Astronomi- 
Time-Keepers and Time-Presetv mg Systems. 

By Kiyofusn Solemn:. I’p ii-1-51). (Tokyo: 

Imperial University, I1.) 
litt problem of the determination and distribu¬ 
tion of accurate time has been advanced consider¬ 
ably in recent years by the use of the moving wire 
in observing transits, and the introduction oi wire¬ 
less time-signals. Hence the analysts of the 
behaviour of high-class time-keepers mulct various 
conditions, which is dealt with in this memoir, is 
likely to be of general utility. Mr. Sbtoinc notes 
that chronometers are essential in Japanese 
observatories as a supplement to pendulum clocks, 
on account of the prevalence of earthquake shocks, 
which produce abrupt changes 01? the error and 
rate of a clock, but have no sensible effect on a 
chronometer. It is shown that the chronometer 
rates arc sensitive to changes of atmospheric 
pressure and humidity, so that an air-tight case 
should be used. Most of the chronometers 
showed perceptible change of rate according to 
the interval that had elapsed since winding; t,his 
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I change was diminished by using a falling weight 
! instead of .1 spring as motive power, n method 
; that it practicable in an observatory, but not at 
I sea. 

The section on pendulum clocks deals not only 
with those at Tokyo, but also with the records J>f 
the standard clocks ol sevcial European observa¬ 
tories. There is a curious genet.tl tendency to 
tuecleration ot rate, which may he due to accumu¬ 
lation of dust, rust, etc.., on the rod and bolt. 
An examination is made of the pioputies of dif¬ 
ferent metals that are used as pendulum toils; it 
is found that invar is subject to gtadu.il elonga¬ 
tion and irreversible thermal expansion; quart/ 
or tungsten arc suggested as suitable. I he im¬ 
portance oi an an-tight chamber, w ith innst.int 
pressure and temper.itme, is emphasised. 

Tin.illy, the memoir deals with the determina¬ 
tion of true time, which involves the distribution 
of enor between the transit observation and the 
timepiece. It is suggested that abnormalities in 
the former may sometimes be due to lateral refrac¬ 
tion, aiising from unsy inmclrival temperature dis¬ 
tribution. The ratio of probable crrois of the 
observed transit and the assumed clock rale 
having been found by cxpciicncc at each observa¬ 
tory, formula’ are given for obtaining a weighted 
mean 1 lock error. 

A. C. D. Ckommi iin. 

Siring Figures. Bv VV. W. Rouse Ball. Second 
edition. Bp. fiy. (Cambridge: \V. lleflVr and 
Sons, I.Id,, ujat.) 2.v. (id. net. 

Tins book is a second and enl.uged edition, of 
which we have already noticed the lirst issue 
•(Nvinil-', vol. 106, p. C140). The subject is com¬ 
paratively new, though one variety, the cat’s 
cradle, has a literary pcdigiec from the cighHenth 
century, and the boys at Christ's Hospital used 
to play it in the time of Charles I.amh, as related 
bv that charming writer in his essay on the famous 
foundation; but the discovery of the more interest¬ 
ing forms dates from the Cambridge expedition to 
Toms Straits in iSqk under the leadership of 
Drx. Haddon and Rivers. Since then many in¬ 
teresting figures have been recorded, notably in 
America, by Mr?. Jayne. 

The invention Is certainly due to the lower 
culture, and the distribution of the figures is very 
interesting. That known as “Lightning” comes 
from the N’avaho Indians of Arizona; the now 
almost extinct Apaches passed on the "Tent 
l ; lap ” to the Mexican Indians; "Man Climbing a 
Tree” comes from the Queensland blacks; the 
“ Batoka Gorge ” was accidentally discovered by 
someone who showed some other figures to the 
native police escort at the Victoria Tails, In 
fact, as Mr. Ball tells us, no self-respecting an¬ 
thropologist ought to go about without a piece of 
string in his pocket. As anyone can now learn 
a fascinating game under his careful guidance, 
it mav be hoped that field anthropologists will 
soon tell us more about its various methods and 
its origin, 
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Letters to the Editor. 

\lhe Edttor docs not hold himself responsible for 
opinions expressed by fits correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

The Resting-place of Robert Boyle. 

Some months ago, having 1 m tome very nun h 
interested in the lii< «uul work of the famous English 
philosopher, tin lion Rob* it Boyle, and animated 
to a certain < xleut b\ 11n '•.pint of the pilgrim, 1 
thought 1 would go .md look .u lus last testtng-plao . 
According t<> I h<‘in,n Biuh, who brought out in five 
folio Volutin s ih«* uoik, of Hoyle with a “Life” in 
the year 1714. the phiiov>phci died on December 30, 
thf) t, sev< n ilas s alti r hi*. sister Kathetine, L.adv 
Runelagfj, with whom hi* had linn keeping house in 
Pali Mall foi moie than twenty ye.ats. Brother and 
sister wan* bun-cl in the charnel of St. Martin V-in- 
f he-Pickis 

On re.11 hing th« church l lentned that the old 
church in which they had been laid was pulled down 
m 1721 and replaced hy the pn s«-nt edifice. On 
inquiry of tin- rector lie r< foiled me to his clmrch- 
w uaJen, Mr. John MaeMasier, from whom and from 
his interesting hook on I he church the following facts 
at e derived 

1 he foundation-stone of the new church was laid 
l>v the Bishop of Salisbury on M.ifch m. 1721. fames 
Gibbs, a pupil of Wren’s, was the architect. “As the 
bodies buried in the church and part of the churrh- 
vard would he disturbed during the rebuilding, an 
advertisement was inserted in the newspapers notify¬ 
ing that the bodies and monuments of anv of those 
buried could he taken nwnv for reinterment bv rela¬ 
tives on applicition to the Vicar, Wardens, and Com¬ 
missioners. Several bodies and monuments were 
removed.” It appears, however, that applications for 
permission t<> set up family monuments in the same 
position in the new church as in the old were not 
granted, and those monuments from the old church 
which were not taken awav bv relatives were stored 
under the lahemaclo or, in some cases, set up in the 
vaults and < rvpt of .the present church. It is on 
record that “ Robert Hoyle, the gifted son of the Earl 
of Burlington,” was among those huiied in the 
church, but no systematic account was kept of the 
disposal of the remains in the old church, and there 
is no monument hearing the name of Bov le in the 
crvpt at the present dav. 

As it seemed possible that there might he some 
tradition in the familv of action taken bv them in 
1721 to preserve the remains of the philosopher. 1 
wrote to the present Earl of Cork and Orrerv, but 
could get mu information. -Later, T.adv Grace Baring 
(m ( c Bovief informed me that after looking into books 
of familv records in her possession no clue could be 
found to the rmslciv of Robert Bovle. 

It is rematkable that Hitch’s account of the funeral 
and burial should have been published without com¬ 
ment or conection in 1741. or more than twenty 
years after the destmetion of the old church. N T o 
modern biographer seems to have inquired further 
into the matter, and it seems probable that the Inst 
resting-place of the “Father of Chemisirv ” will 
remain unknown to the end of time. 

Wiuivvt A. Thorn. 

September. 
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| Biological Terminology. 

I Or. Bather (Najurr, August iK, p. 7fb) wishes me 
1 to explain my glaring truism, “Variation i> the sole 
cause of non-inheritance : apart from variations, like 
exactly begets like when parent and child develop 
1 uiui< r like conditions ” |ot nurture]. But does it need 
explaining * As he says, apd as 1 have insistixl, 
i variation is non-inheritance, and for that reason the 
truism is glaring. I he words “ the sole cause, of ” are 
really redundant, and were introduced merely to cm. 

• phasise the fact that there is no other cause. My 
justification for framing the truism lies in the fact 
that that truth is mote honoured in breach than in" 1 
observance in biological discussions. ! have ahead) 
’expressed mvself much in the following terms, hut 
some repetition seems necessary. Evety character is 
a product of antecedent and exciting cause, of nature 
and mature, of potentiality and stimulus, of power 
, to develop and opportunity to develop. Since the 
multicellular individual is derived Horn a germ, he 
can in In»it onlv through it. In tin germ are none 
of the rh-n octets sufist quenth developed in the soma, 
hut only pouetN to develop them. Therefore, strictly 
■ speaking, he inherits nothing but these poweis, the 

sum of which is his nature, while the sum ol llu* 

influences which cause change (or arrest it) is his 
nurture. Bv a 1 olloqujnlism, which i-> pardonable 
’ since* it confuses no one* we speak of a child inherit- 

1 ing his parent's eves, or hair, and so on. If a child 

in response to similar nurture produces hair like his 
parent’s, he has not varied in this respect; he has 
i inherited; he is like his parent both bv nilure and 
through nurtute If he develops difieri nt hair in 
response to similar nurture, ho has varied; to that 
extent he has not inherited. If owing merely to 
different nurture (e.g injure) he produ< es different 
j haii, or even none at all, he has inherited, but not 
reproduced. 

Inheritance is altogether an alfair of nature; repro- 
, duct ion implies the added dement of nurture. Re¬ 
production is proof of inheritance; but non-reproduc¬ 
tion is not proof of non-inheritance. There is, 

1 indeed, massive evidence -of inheritance without re- 
i production c.g. in latent ancestral tiaits. male 
I characters in the summer generation of aphides, and 
! the recessive in the impure dominant. If for “hair” 

I we substitute in the foregoing any of the characters 
which biologists call “acquired,” and use our words 
with the same meanings, then all I have said remains- 
exactly true. For example, if a parent and child 
i receive similar injuucs and develop similar scars, then 
; the child inherits the scar. IL would renllv have in¬ 
herited even if he had not received the injuiv and 
’ developed the seal. Hut biologists no not give their 
words with the same meanings. If a child produces 
, an “ acquired < haractor ” in the same wav as the parent 
i did (if he is like the parent both by nature and through 
nurture), thev say he has not inherited, hut acquired, 
that trait atresh - as if every trait ware not acquired 
afresh every time. Thev assume that he would “ in- 
| herit ” onlv if he reproduced tin* same trait in resoonse 
I to some different nurture, only if he did not inherit, 
onlv if he were unlike the parent both bv nature and 
i through nurture. The word “inherit” now means 
1 “vary.” \ovv comes my point. The truism is 
j founded on the assumption that all chaiacters that can 
| possibh be developed are, necessarily, and in exactly 
j the same sense, equally innate, acQuired, germinal, ; 

| somatic, and inheritable. Nearly all biological discus- • 
I sions (r.£. the Neo-Lnmnrckinn and Neo-Darwinian) 
are based on contrary assumptions, and imply, there- 
fore, the denial of the truism. If it were accepted 
I qncL borne if t mind, most of the labours and disputes^ 
7 a - . T* • * ' •’ • V- * * .. . *'.vf 
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hah have qccupfW bioloatsts would automatically 
ui, and the way be Cleared tor further advance. ' 1 * 
,ht> explanation that Ur. Bather desires’ 

( ;(l | Dr. Bather tell us in terms of utility why, 
l.m all diameters are equally innate, acquired, and 
heritable, biologists should distinguish them from 
ic .HintIn r by these terms? 1 am sure he will find 
, B impossible. Fortunately, the historical ex- 

anatniit. is dear. Formerly it was universally be- 
;u .(l (and still is popularly) that the soma of the 
li!d was di rived, by intans ol physiological units, 
Mniuules, or what not, from that of the parent —the 
lUd's head irom the parent’s head, and so on. 
Ranting that assumption, this, the child's heritage, 
a- innate. But it could bt alti ted, as by tnjuty and 
.uni these altetatioiis were acquired. It the 
vnta ot tin child took origin in that ol the parent, 
was ieu.nnablr to believe that charadcis acquired 
v tie pan lit i ould be transmitted in some degree to 
a.• child m whom thev would be innate, lienee the 
am.in lsi.nl hypothesis. Obviously, with this toti- 
•|,uwi o.( heredity. the application ot the distinguish- 
,1. niuis •'innate,” acquired," and “inheritable" 
a- intelligible and coned. Charadcis aetuallv were 
in, ,1, acquired, inheritable or non-inhei itable. 

;,luir and nurture were warring forces, and .itlempts 
. esiiniate tilt ir relative strength were reasonabli. 
tut no dear distinction could tie drawn, and, in fact, 
inn wa- dtawn, between variations and modifii.t- 
om,. which were all called vaiiations. The truism 
a- not true, for what we now recognise as modi- 
c.uiou' .dtt nil the heritage, and like did not produce 
ke midi r like conditions ot nut lure alone. 

Slit i the dhcoverv of the cellular strut tun ol the 
tsli tlie briiet grew that the lieritiige travelled soleh 
own (lie germ-tract. II that wen- true, only [toten- 
1.1lities to develop in 1 his or that way ueie traits, 
lissthle; all ell.traders were equally products of 
atuie and nurture; the terms "innate," “acquired," 
nd tnlii ritablc " herame inapplicable to characters 
s di-uinguishing terms ; tilt 1 physiological classifica- 
ion ol (baracters as responses to various stimuli 
ecame mtcssary and clear, as did also the distinction 
'duetm variations and mudilications; nature and 
iurture wert' not warring, but co-operating, forces; 
he Lamarckian discussion became absurd, for valid 
icon 'ng cannot be founded on non-existent dilTer- 
tues, he truism became true, and, since it covered 
Imost die whole area under discussion, there ensued 
i vast simplification of study. One now thought of 
levvlopinint in terms of nurture, and evolution and 
lereditv in terms of the potentialities of the germ- 
>l;ism, whith was conceived as changing through the 
tgfs, l>v the accumulation of variations in it, in such 
vay. tliat some of the old potentialities were, 
diminuird or altered and some new ones^ evolved. 
•’t>r example, one conceived man us differing from 
hi- oak bemuse his nature, and therefore his nurtute, 
vas ditfeient. One ceased to regard him as a being 
impounded of innate and acquired characters. 

Biologists failed to jierceive fully the necessary 
ivtplimtions of their own discoveries. “Men believe 
hat then reason rults over words; hut it is also the 
as,, that words react, and in their turn also use their 
nfluence on the intellect." The words “ innate, 
'acquired," and “inherit," sanctified ‘in usage »<y 
rudition, exercised a fatal influence. Instead of 
Jercelving that all characters are equally innate, 
icquired. and inheritable, hiolog.st s prtx'eeded to 
ortifv the error bv coining new synonyms ("ger- 
uin.it," “somatic,” “ blastogenic, ” and the like) and 
o dismiss the "transmission of acquired characters,” 
‘the intensify of inheritance,” and so on. In other 
vords, the old notion, that the parts, of the child are 
ferived front' .of flJe tw.ent ,w,ai yoRdeffully ; 




eohybined, by means of a misuse of language,, with 
the new and quite incompatible belief that the heritage 
travels down the get til-tract. When a supposition is 
true ot untrue it may be proved or dispioved. When 
it is nonsensical it can he neither proved nor. di*. 
proved. Crucial testing is then impossible; discussion 
leads merely to more nonsense. At ante the wtlrd * 
"inherit” acquired, quite, unnoticed, two contrary ( 
meanings, ami, beside., was often Used as svnonv nidus 
with "reproduce.” Endless < oniroversv arose, sects 
developed; holy ways of gathering (<.■•. u.tiicting) 
evidence vveie at claimed; the habit of calmly . x.'untn. 
ing all the jfcidence by means of crucial listing fell 
very largt^K^po abeyance. Thus did biology acliiev. 
lilt' scientific 'tftnt us of theology and polite. llttue 
tile prtsent chaos. Hence file fuel that, though hio 
logists htlieve that all diarat ters that develop in 
rex|x>nse to ti.e ate “aiquiied," they, following tradi¬ 
tion, limit the term to sunn only til the chutaitei- 
ihat so develop. For example, while ilitv h nu the 
nin.fie. til the blacksmith “acquiieil," they i onsidt t 
thosi' of the child and (lit oidinmy matt, whuh grow 
in ie.praise to similar nurture, “innate." llcmT’ tin 
failure to observe the magnitude ol u.e-dt vrlupniriil. 
in the liiglur animals, and, this efot e. to pert cive 
what is fin human beings tin- most ini(iorl;mt phasi 
of all evolution, that bf the powei ot so developing. 
Hence the fait that I, a mere 'outsider, neither 
zoologist nor botanist, am able to wide .o impudentIv 
without fear ol being eaten like a shrimp, as would 
have happened had 1 as.ailed physic., chemistry, 
mathematics, astronomy, ot deset ip.fi v e zoology or 
botanv. 

Biologists may declare that the ii let nis have ICrn- 
nical meanings. Bui m> sut h meaning, whit h accord 
w ith ushge can he thought ot. I lie evident e in liter a- 
lure is plain that every vvrilei has really believed that 
some chat aiders are more innate, acquired, anti in¬ 
heritable than otliets. Witness tlie synonyms. Again, 
biologist, may di elate that when they discuss 
Lamarckian “inheritance" thev merely consider 
whether these so-called acquit ementx. so alter the 
germ-plasm (cause it to vary) that a iliararier, which 
evolution fitted ancestors to develop in response to 
use or injury, tends to be developed bv descendants 
in some other way c.g. i'l response to a hoiuione. 
But vvliv not use plain and col rcct language? Why 
designate characters which ate not espniallv innate, 
atquiic'd, and inheritable by those tetnts " Why sav 
“inherit" when exactly the oppisile {van. non- 
inherit) is meant? Win .oppose that rharacteis 
whith develop in icsponse to use or injury (and only 
some of these) have this amazing prnpeily ol causing 
such wonderful germinal alterations? Why not 
speculate as to whether the development in ancestors 
of ordinary muscles in response to use lends so to 
change the gcnn-ptnsm that nidinarv must lc» can 
be developed in descendants in response to other 
influences—e.g. hormones? Why not question 

whether the development ot hair and teeth m nnccs- 
to hormones tends to c.iuse ihotr 
descendants in response to other 
use oi injury? I injuiy, hor- 

.. of what we tall nurture are all 

influences to Which evolution has made the individuals 
of the different races responsive; why, then, select 
only two of them as causes of " acquirements in 
progenitors and ol “ inutile " charadcis in descen¬ 
dant.'" Whv ignore the evidence furnished by the 
evolution of ’ the higher animal., which demonstrates 
that, so far from innate ” characters replacing m 
decendants characters acquired by antestois, the con¬ 
trary has happened on a vast scale; for, unlike Ira w 
miimalv ttte ittglw types (in proportion asythey ate 


tor's in response 
development in 
influences c.g. 
mones, .'Hid the rest 
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in th<; scale) arc born helpless, and muj-t develop 
»n**ntally and physic ally in responv to uxt* before they 
can reach maturity and power of maintaining inde¬ 
pendent existence. 

Dt. Bather writes with an ,iir of surprise, "Actually 
we arc now talking of biological method.” Bui have 
we talked of anvthing else/ What other is the insist¬ 
ence <ui precision of language and the necessity for 
crucial testing, and the discuWion about the nature of 
evidence and proof? lie tommies, “My own diffi¬ 
culty has been to devis** a question that should be uni¬ 
versally accepted as crucial, or, having devised one, to 
elicit the relevant fact'.” He indicatag^lhe trouble 
exactly. Many biologists- among ^lwi| am sute 
must, be I)r. Bather hims« If- have tdBfed their sup¬ 
positions thoroughly and established them completch, 
and vet have had them rejciitd on irrelevant grounds 
hv largf su lions of thur f< Hows who have unlike 
ideas as to what constitutes evidence.* and what proof- — 
Darwin with his theory of natural s.lection, for 
example. Some years ago the late Prof. William 
James, much amused, furnished me with a case in 
point. He had happened on an article which seemed 
to him, as it alter w ards did to me, good and conclusive. 
This lie submitted to a biological colleague, who, while 
disputing not a fact (the facts were indisputable) or an 
inference (1 think the inferences were incontrovertible), 
quite simply declared that he hoped they had done 
with that sort of thing for ever. It seems he was a 
devotee of one of the exact and modern methods. 

As to tlie “difficulty ... to elicit the relevant 
facts,” l, of course, know nothing about Dr. Bather’s 
special troubles; but 1 do know that biologists in 
general have always extraordinarily restricted the area 
in which they have sought their facts, and that, in 
tin: search for exaclttude and modernity, they have 
recently restricted if still further. Of course, other 
things bring equal, “biologists who tan experiment 
with the ir material are certainly in a far better position 
to perform both these operations than one who can 
only observe portions of extinct animals.” But that 
is not the point in dispute. Many sciences deal with 
organisms that are not extinct; and while experiment 
mfiy add, and, indeed, has greatly added, to our know¬ 
ledge, it can do no more; lor, after all, it is only one 
out of several wavs of collecting evidence. Dr. Bather 
says : ' Hither the glaring truism is an identical pro¬ 
position or it is a statement actually disputed.” I 
believe he is not quite correct. 1 he statement that 
“variation is the sole cause of non-inheritance” is, 
in effect, identical with the statement that, “apart 
from variations, like exactly begets like when parent 
and offspring develop under like conditions,” and it 
Is actually disputed. Moreover, the truism is prac¬ 
tically identical with the statement that, “apart from 
variations, offspring tend to recapitulate the parental 
development.” ll is true that biologists are divided 
on this point--as they are divided on almost every¬ 
thing els*'-- but only, 1 think, because they use the 
words “inherit” and “reproduce” us synonymous. 
1 hope to deal with this matter shortly. 

1 assure Dr. Kidd (Nature, September 1, p. 11) 
that there is no “catch” in this correspondence. I 
have used the plainest and simplest language 1 can 
think of, and have pleaded only for the of ordinary 
scientific methods, including plain and precise lan¬ 
guage. I am t<x> ignorant to reason about the hair- 
patterns of the modern horse; but of this I am sure, 
that if the collar altered the hair-pattern of the ancestral 
domestic horse, and if the modern colt reproduces this 
alteration without experience of the collar, then we 
have here not Inheritance, but variation of a very 
1 rmarkable and unusual sort. In that case the modern 
horse is like his domestic ancestor neither by nature 
nor by nurture. He is like only in very superficial 
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seeming. If Dr. Kidd will not accept the blacksmith 
arm as a good illustration, why not reason from th. 
of the ordinary man, which also, as 1 say, develoj 
in response to functional activity, and has so develop* 
not for twenty, but for twenty thousands of gencr 
Hons. * 0 . Arcupaix Reid. 

SoutHsca, September 6 t 


The Green Colouring of Surf on the Horizon. 

On December 16, 1920, at 5b. 30m. p.m. Centr. 
Java time, while the steamer van Noort was passin 
by the .small island ot 1’isang, north of Kroe, on th 
western coast of Sumatra, at a distance of aboi 
3 km., I noticed that the breakers on the shore, wer 
not white, but green. Observing the phenomifoo 
with a binocular it was jHJssible to sec more detail* 
T he low breakers especially showed the green colour 
Breakers rising higher became white, the lower rig! 
and left corners, however, remaining green. As th 
breaker- ran forward along the shore a green corn* 
preceded, and sometimes the separate crests seemed t 
be coloured. Along the shore of Sumatra, at a di 
tance of 7 km., no particular colours could be ol 
served. From the upper decks of the steamer th 
colour could be seen, but it was less intense. 

The weather was calm, the sk> partly clouded, an 
the sea grey. The horizon was strongly dipped; 
saw a sharp horizon before the isle, the surf seemin 
to rise above this horizon. By no means could a coi 
tinuoux surface of the *ea be seen between the sh 
and the island. T he phenomenon disappeared _ ; 
t)h. 10m. p.m , when the yellow shore-line of the is 
had become invisible below this apparent horizon. 

My object in directing the attention ol readers ■ 
Nature to ibis phenomenon is to leant whether tl 
green colouring of surf has ever been observe 
before. I have been unable to find urn description 1 
it, and shall be very glad to leant whether the phen 
imnon has been seen and recorded by others. 

As to the explanation, 1 believe the muse to be tl 
same as that of the “green Hash,” as the phenomer 
agree remarkably in some respects. 

Observations of the green flash have been publishe 
in N wi re (vols. 93, 94, and 95 of 1914-15). Mf* 
Whitnndl writes Under favourable conditions 
sunset, as the upper segment ot a yellow sun gradual 
diminishes, the right and left corners of the segme 
become green ; this colour gradually spreads inward 
becoming marine, until finally the last tip of the Si 
may appear almost greenish,blue ” (Nature, March 1 

I<n's. vol. 05 , p. 55 ), . , , „ 

The same observation has been made by I>r. < 
Br.uak (“Heine! en Dampkring,” August, 1015, p. 5. 

Both phenomena seem to be caused simply by atm 
spheric dispersion of light, as is explained, f 
example, in a most valuable article by Dr. A. A. Rat 
hnut (“The Green Flash on the Horizon,” Sytrion-' 
Mdt'nroloi'ii il Ma^it:inr, No. 41, moth. 

The green flash and the “green surf ” are not ve 
common phenomena. Dispersion being always pi 
sent, one tnav wonder why the green colouring 
rather rare. Evcrshed discussing this fact writes: 
“It seems tome very prohable that this phenomcm 
is in some wav connected with the abnormal coni 
tions which at'sea produce mirage effects. The lay 
of dense air in contact with the sea might produ 
total reflection for solar ravs refracted from below t 
hori/on, but the critical angle of reflection will depej 
on wave-length, and it is possible under certain coni 
tions that the green rays may be totally reflect* 
whilst the red are refracted ” (Nature, May 15, 19 
vot. 95, p. 286). ■ ' ■* 
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indeed, the green flash U often accompanied by 
vtrongly deformed images of the setting or the rising I 
>nn. Dr. Braak concludes that the green flash may j 
!** observed most frequently with a strongly notched 1 
limb of the sun. The occurrence of the distinct dip j 
nf the horizon at the time of observation of the green 
flouring of the surf agyes fairly well with these 
views. 4 S. \V. VlSSfR. 

\Yi lievrrdcn Observatory, Java, August 16. 


Scientific Publication. 

In Nailrh of September S, p. 41, Dr. Brierley refers 
to a sore point of modern scientific wcnkeis, \iz. the 
ditfu uliies of scientific publication, and brings forward 
Some, to use his own expression, “revolutionary” 
suggestions for overcoming these difficulties. I am 
fullv 1 onvinced that Dr. Brierley’s proposal to combat 
this evil by abandoning the •practice of publishing 
in full works of scientific merit, deleting technical ]>or- 
tions, and eliminating plates, and substituting for them 
summaries for the convenience of the “general scien¬ 
tific public,” would prove to be a great hindrance to 
scientific progress if adopted. 

Dr. Bncrley’s arguments for the adoption of this 
course are: (1) that the majority of papers have no 
jx'un.incnt value in the advancement of science, and 
(2) ib.it the special articles arc not intelligible to 
worloTs in other branches of the same science. 

It is very difficult to judge the value of scientific 
publications, and still more difficult to predict their 
possible value in the future. Mendel's paper, for in- 
staine, at the lime of its publication in 1805, escaped 
notite, and could be termed “of no permanent value ” 
bv his contcmjK»rarics, but, as vve know, it was “dis- 
covejoil ” about twenty years later, and proved to be 
the foundation of flu* new dorttine of heredity. The 
truism that all scientific works, win t her great or 
small, ate the foundation on which the building of 
vi'-nce is constructed stands good here. 

Jf is highly important that all works should be pub¬ 
lished in full for the benefit of specialists ail over the 
world. and not in “popular” form for the general 
sci. nlilic public, which will always find what it wants 
in g 'm ral (realises and summaries. This would he 
impo s hie if, as Dr. Brierley suggests, Ihe original 
memo,, s were stored “in a kind of Somerset House 
for scientific records " Indeed, this would take us 
back 10 i he Middle Ages. 

I be difficulties of scientific publication, however, are 
real, and I think that instead of fairc bonne mine & 
niauvais jru, as Dr. Bricrlev suggests, we should do 
our utmost to save the posh ion and apply to the State 
for subsidy. We can surely afford to save our scien¬ 
tific literature, taking into account that scientific 
papers published in (he whole country during one year 
are but a fraction of what is published daily in the 
Press in London alone. Caen A. TfovuP. 


Behaviour In Lizards. 

Wn kept here this summer two common lizards 
(l.acerta viviparn), one a very active male, the other 
a female which was much less active because she was 
soon to give birth to a litter of young. One day I 
turned a batch of earwigs into the lizards’ bowl, and 
a vigorous hunt ensued. When a lizard seizes any 
sort of prey it shakes it violently and repeatedly before 
swallowing it, thus incidentally advertising its success. 
At one moment it happened that the female was 
worrying an earwig when the male had none. He 
darted across and tried to snatch her earwig from 
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hdr. She eluded him that time, but a few seconds 
later he tried again and succeeded. She made no 
attempt to get the eat wig back; soon after i\£ had 
swallowed a, however, she pounced on him and bit 
his elbow, tearing off a small piece ot skm. 

This was remarkable enough, since at all ordinary 
times these lizards never showed anv sign of resent¬ 
ment—when, for example, one of them spicad itself 
over the other in competing for a palth ot sunlight. 
But about two minutes, later something happened 
which surprised me still more The tun.de sighted 
an earwig sheltering half under a stone. Seeing the 
quick, purposeful turn of her head, the male ran up 
on to the stone and stood waiting. Neithoi mmol 
for some seconds; then with a dart the female seized 
the male bv the snout and held him for (wo or three 
seconds in spite of his stniggles. The moment he 
freed hims**lt she pounced on the earwig (which had 
not moved), and went through the usual actions of 
worrying, champing, and swallowing without further 
interference from the male. 

On a cold day our lizards were scarcely more lively 
than newts. Temperature made ah the difference tu 
them. After half an hour of hot sunshinfc the male 
was as active and alert as a feirier; he would leap 
at flies and catch them in the air. This episode with 
the earwigs happened on a hot day, but even so it 
seemed fo imply cerebral processes which one scarcely 
«'Xperts to find in such an animal as this small lizard. 

li. Leonard (.in 1. 

Hancock Museum, Bairas Bridge. 

Newcastle-upon-Tyne, September 28. 


Breeding Periods of Newt and Slow-worm. 

On September 27, when examining a ditch-pool 
which used to produce Hydra, I found a number of 
larvae of the common newt varying in size from 
11 to to mm., the smaller two-legged, piobably less 
than two weeks old, the larger more advanced, with 
well-gi ow n hind-legs. 

The pool in question was dried up dining the oailv 
summer, and until half an inch of rain on July 15 
and 16 thoroughly wetted the ditches no newts could 
have bred there, although they were breeding in a 
deep quairy-hole within a hundred yards. We 
regularlv obtain newt larvae in July for class purposes, 
hut the end of September seems unduly late. 

Three possible explanations* suggest themselves:-- 

(1) The old newts in the locality have bred twice, 

(2) the spring-born newts have br*d in late summer, 
or (3) newts belonging to the place in question have 
been able to hold up their spawn until favourable 
conditions occurred, which did not happen until the 
third week in July. 

It. would he interrsting to have the observations of 
other naturalists on late biceding. 

La§t year, when the weather conditions were verv 
different, slow-worms were late in breeding, gravid 
females occurring in the last week in September and 
ncwlv hatched young in the second week in October. 

Richard Eimhirst. 

Kcppel, Millport, September 29. 


The Highest Inhabited House. 

I miol'I n very much doubt the accuiaev of the 
statement in Nah’RE of September 15, p. 78, that a 
dwelling at 17, too foot in ihe Andes is the highest 
inhabited house in the world. I feel confident that 
this can be claimed to be the case in the Himalayas, 
probably In the Karakoram or Lndak chains in the 
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north of Kashmir, where there are several high paries 
between the altitude of t8,ooo and iq,ooo ft. 
Within my own personal knowledge, the highest 
inhabited house (at least for a few weeks in the 
summer of each year) is near the summit of the 
Unnkia Pass in the north of Sikkim, which is 
claimed hy the Tibetans to he in Tibet, the height 
of.«th? pass, according to the trigonometrical survey, 
being i8,ioo, and per aneroid 18,400 ft., at which 
height the amount of oxygen in the air is only about 
half that at sea-level. This is a stone hovel, and 
is occupied by a Tibetan guard nr outpost of four 
or five imn. It would be an easy matter for the 
inhabitants of the Tibetan Plateau to become acclima¬ 
tised, to that altitude, living, as they do, at a height 
of between 15,0*10 and u'aoon ft. I wonder, however, 
whether the raidiration of the atmosphere adversely 
affects their longevity, as is known to he the 4use* 
with the monks of Sr Bernard in the Swiss Alps. 
Plymouth. W. II uuorm-mm 

The remark found fault with by Mr Harcourt-Bath 
is not mint, but the author’s (Piof. Bowman, p. 52 
,.C*f his uorft on “ Tin* And* s of Southern Petti ”). 

The finest wav of breaking a supposed world record 
is to publish it. 

No doubt Prof Bowman was not aware of Mr. 
Harrow t-Bath’s exprnencc in Tihit, otherwise he 
would not have stated that “ the lottiest habitation in 
the woild is in Ptru.” Both may be stone houTs, 
oblong and gtass-thateliul (tin re is a good photograph 
on p. 48/, and both houses happened to hold five people. 
But whilst the Tibetan custom-house officers seem to 
he on duly for only a few weeks in the height of the 
season, the Permian shepherd family appear to use 
their place as a permanent residence. “ At frequent 
intervals dm mg the rhiee months of winter snow falls 
during the night and terrific hailstorms in the late 
afternoon dti\e both shepherds and flocks to the 
shelter of leeward Mopes 01 steep cam on walls/’ 

The altitude of the (neat St. Bernard Hospue is 
only 8,mo feet, about the same, or even less, than that 
of several large towns In Mexico where longevity is 
common. The self-saerifii mg Augustine monks, resi¬ 
dent for a limited number of \eats, do suffer, not from 
the rarefied air, but from the severe and vile climate 
and unheated looms. Ttir Rmifufr. 

The Use of the Classics. 

In discussing “Classical and Modern Education” 1 
(N.vn'Kt:. September tt, p. 64) is there not some clear 
separation needed between two very different purposes 
of training in the 1 lassies? For knowledge of human 
nature, for political sense, for file feeling of the life of 
past times and its views, translations are practically 
as efbetive as original tests. The gain from using the 
original language is that of the aesthetic values and 
training To revile “the inadequacy of translations ” 
solely ref* rs to the aesthetic values, and not to the 
practical values for life. What has been the effect 
on Europe of translation® from Hebrew and Greek in 
the Bible 5 Do we talk of exposing their inadequacy 
as a reason for ignoring them? Whv hast* many 
great scholars worked for years at translations if they 
thought them useless? 

The «ant of the grammarian trying to sink the 
classics under the weight of his own interests in lan¬ 
guage must he ignored. Let us have every child in a 
secondary school familiar with the great authors, from 
Herodotus to Amrnianus, and then let those w'ho have 
ability and t*me for language learn, as we learn 
Hebrew* off a familiar translation, , ’ ,AV>M. F. P. 
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Indian Land MoIIum*. 

In Lt.-Col. Godwin-Austin’s instructive review of 
the latest volume in the official “Fauna of India 
(Nau.rk, September 22, p. 106) he rightly lays stress 
on the importance of preliminary work in the pre¬ 
paration of what are supposed to be authentic hand¬ 
books. May l state that op hearing that Mr. Gude’s 
volume was in actual preparation 1 wrote offering the 
loan of the material m the Indian Museum, includ¬ 
ing both the whole of New ill \s type-specimens and 
the vast accumulation of unnamed material obtained 
bv the Zoological Survey of India in recent years. My 
offer was ignored or refused, apparently because the 
volume had to he out by a given date. I make tly> 
statement because l find that it is commonly bdievco 
that the Zoological Survey of India, of which I have 
the honour to be director, is in "ome way responsible 
for the “Fauna of British India.” This is not the 
case. N. Annan'D.m.b 

• _ 

Auroral Display of September 28 2C. 

I)t>Rlst. the whole night of September 28 I was 
photographing the spectra ol stars. In the early 
| morning, at 1.25 a.m. G.M.T., I was leaving the 
I dome to proceed to another dome, in which Mr. \V. B k 
Rimmer was vv01 king, when I observed .1 bright 
aurora low down on the northern hon/on. I called 
j Mr. Rimmer, and we observed it together, 
i The streamers, of a whitish hue, were M-intillating 
and changing their intensities very rapidly; sonic* 
tim* s one streamer became v*r\ brilliant and fad^d 
aw.'iv, and somethin s anoilnr. The whoh pheno¬ 
menon from the time 1 tit-a observed it last'd about 
twenty-live minutes. Up to the time of writing 
I have seen no published runrd of this nut urn. 

Wit 1 I AM J. S. i.OCkVKU. 

Norman Lockyer Observatory, Snlcombe Hill, 
Sidmouth, South Devon, October 2. 

The Isotopy of the Radio-elements. 

The nucleus-model of the radioa lemenU proposed 
t by Lise Meitner (JhV .Va/nrc/SM mrhaflcn, vol. 9. 
pp. 423-27, j 921) permits of the division of the radio, 
active isotope** into thtee, or even four, daises. 

(1) Isotopes of the first da-- aie elenu nts which 
possess only the same nutkar Charge and the saint 
arrangement of their outer dei lions, e.g Ra anc 
MsTh,. 

(2) Isotopes of the second das® have, in addition 
the same nuclear mass (t.e. the same atomic weight 
and the same total number of nuclear “building 
stones,” e.g. Io arid UY. 

(]) Isotopes of the third dass still possess the s.im< 
number of each nuclear building stone, but thev havt 
a different arrangement of these in the alojnk 
nucleus, and thus also different chances of dis 
integrating, c g. RaD and AcB. 

(4) Isotopes of the fourth class would be element; 
possessing the same arrangement of the nuclea 
building stones in the atomic nucleus, and thus th« 
same probability of disintegration, ‘such element 
actually exist, but we have no available means o 
j distinguishing between them. Hence we cannot a 
i present designate them as isotopes (e.g. RaG a«i 
AcD). 

' t The branching of the uranium family at Uu thu 
[ ends with the end-product ol the radium- am 
! nctinium-familv. This common end-product of tb' 
j two radio-active families is lead with the atom* 
j weight 206. < */ 

1 The more detailed discussion of this subject tell 
j appear in the Zciischrift fur phwikaltschc Chemfa*' 

j , , , H* L*. Nkuburge^;/; 



extent to which the Water powers of the : 
world have been investigated and developed 
during the past decade forms one of the striking 
engineering features of the period. Although 
fading or (lowing water formed the earliest of the 
natural sources of energy to be utilised for indus- 
Lr i.,i purposes, it is ol interest to note that two- 
Jho'iK of the water power at present in use has 
dert loped within the last ten years. 

11k- urgent demand for energy to supply the 
abnormal requirements of the war period, com¬ 
bined with the world shortage of fuel, was 
r^-p insible for an unprecedented rate of develop¬ 
ment in most countries with Available water-power 
resources, and especially in those countries 
normal!' dependent on imported fuel. 

1! '■rfi/’e Amdahl? Hater J'ower.- During the 
few tears much attention has been paid to 
s! iii'tn s <’,f available and developed water powers, 
and it appears that the available, horse-power of 
Hie umId is of the ordet of two hundred millions, 
ol w 1 in h approximately twenty-live millions is at 
present developed ot is in course of d< velopment. 

Pn;,v r IvaiLahle ill Great Britain and w the 
luihdi Empire.- With the noteworthy exceptions 
ol i an.iiin and New Zealand, practically nothing 
h.al In cn done, prior to 1915, Ivy any part ol the 
piatixh Kinpire to develop or even systematically 
In investigate the possibilities ot developing its 
water powers. It is true that a number of huge 
met,illations had tveeiv const! ucled in India and 
Tasmania, but their aggrigate. output was rel.t- 
tiuf| inconsiderable 

Since then, however, thft*c lias been a general 
tendeui \ to initiate such investigations, and at the 
pn-si-nt time these are being carried out with van- 
nig 1 giees of thoroughness in India, Ceylon, 

A u -1 r.. 1 .1, Soutli and Hast Africa, and British 
tiuiana. While it is known tfi.it there is ample 
wali-r power in Xcvvloundland, Nigeria, Rhodesia, 
Papua, and the Cold Coast, no very definite 
inlonn.ition is available, nor are any steps appn- 
rentlv bung taken to obtain data in tliesc 
ci m-i' rtrs. 


America, including Canada and the U.S.A. 
These figures sufficiently indicate, the relatively 
large scope for future development. 1 , 

With a view of ascertaining tiie rcsomces of our 
own islands, a Board of. Trade Water-power 
Resources Committee was appointed m tqi8. 
This Committee, winch lias just presented its final 
report, has Carried out preliminary suivcv.s of as 
many of the more promising sites as its limited 
funds allowed, and lias obtained data Hum the 
Board of Agriculture lor Scotland, the Oulnami 
Survey 1 )cpaitmint, the Ministiy of Munitions, 
and from livil engineers in private practice, 
reg.tiding a large number of oilier sites. 

As mightbc anticipated, Scotland, with its com¬ 
paratively high rainfall, mountainous area, and 
natural lochs, possesses relatively greater possibili¬ 
ties than the remainder ot the I'nited Kingdom, 
and investigation lias shown that it otters a 
number ol comparatively large schemes. Nine of 
tile more immediately promising ol those examined 
lvv tin- Committee have an average output ranging 
ftoin 7000 to 40,000 continuous 24-hour horse¬ 
power, and an aggregate capacity ol 183,000 
horse-power, while in every ease the estimated 
cost ot construction is such that power Could he 
dev (loped at a cost appreciably lower than from a 
coal-tired station built and operated midi r present- 
day conditions.. The nggicgntc out put of the 
Scottish schemes hi ought before the notice of the 
Committee, some of which, however, arc not com¬ 
mercially feasible at tin* moment, is roughly 
270,000 (ontiiHUHis horso-povvi t 

In addition to these there arc a vciv large 
number 01 other small schemes which have not 
yet been investigated,’ and it is piohably well 
within Iin- mark to say that tlicie me wtiler-power 
siles in the country capable ol developing tin* 
equivalent of 400,000 continuous horse-power, or 
1,500,000 horse-power over a normal working 
week, at least as cheaply as from a 1 oal-fifed 
installation. 

A number ot attractive si hemes are also avail¬ 
able in North Wales, though these are in general 


'live Water-power Committee of the Conjoint 
Board of Scientific Societies, which iias been 
studying the state of investigation and develop¬ 
ment throughout five Empire since 1917, has, how¬ 
ever, come to the conclusion that its total avail¬ 
able water-power resources are at least equivalent 
to between fifty and seventy million horse-power. 

Of the developed power in the Empire about 
80 per, cent, is in Canada. Thsoughout the 
remainder of its territories only about 700,000 
horse-power is as yet developed, or only a little 
more than 1 per cent, of the power available, a 
figure which compares with about 24 per cent, for 
the whole of Europe, and 21 per cent, for North 

1 Abridged from the presidential address delivered to Section G 
(Rngmatifitg) of \b* Brvilib Association «t Edinburgh on September 9. 

, ' W ' W>A 


mote expensive than those in Scotland. 

Owing to the general flatness of the gradients, 
there are, except possibly around Dartmoor, no 
■ schemes of any large individual magnitude in 
, England, but there are a large number ol powers 
ranging from too to 1000 horse-power which 
might be developed from river flow uncontrolled 
by storage. 

Investigations on a few typical watersheds 
throughout England and Wales appear to show 
that the possible output averages approximately 
eight continuous horse-power per square mile of 
catchment area, which would be equivalent tt> an 

a III a limpet rc*<! befoie tin* Ro\al Society of A it* on January 75, 1918, 
Mi. A Now I and A gave a tint of 1 it potential Scottish iclmtnat. the capably 
j, of which V on a very conservative basis, at 573,000 borsa-powet 
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aggregate of about 450,000 horsc-powcr. 
Although much of tills potential output is not com¬ 
mercially feasible, it would give the equivalent of 
500,000 horse-power over a normal working week 
it only 30 per ( ent, of it were fully utilised. 

In the report recently issued In the Irish Sub¬ 
committee of the Hoaid of Trade Water-power 
Committee it is estimated that approximately 
500,000 continuous -’.{-hour horse-power is com¬ 
mercially available in Ireland, and that if utilised 
over a 48-hour working week, its capacity would 
be at least seven times as great as that-of the 
engine power at present installed in the country 
for industrial purposes 

It appears then that, although the water-power 
possibilities of the United Kingdom are small in 
comparison with those of some more favoured 
countries, they are by no means so negligible as 
is commonly supposed, even in coin^irison with 
the presi nt industrial steam-power resources ot 
the countiy. 

The 1 tip.a ity of the fuel-power plants installed 
for industnal and public utility services in the 
Unite el Kingdom in K107 was approximately 98 
million horse-power. Allowing lor an increase of 
15 per cent, since then, and an average load factor 
of J5 per cent., this is equivalent to 32,000 million 
horsc-powcr hours per annum, or to a con¬ 
tinuous 24-hour output ol only 37 million horsc- 
pnu cr. 

According to Sir l)u h ald Clerk, the avei.ige 
consumption of coal per horse-power hour in this 
country is about 39 ll>., which, on the above basis, 
would involve a total annual consumption of 
fifty-five million tons for industrial purposes, not 
including railways or steamships. 

Adopting this figure of 32,000 million horse¬ 
power hours as the annual demand for power for 
industrial purposes, it appears that the inland 
water-power resources of the United Kingdom arc 
capable of supplying about 27 per cent, ol this, 
a proportion which, in such an industrial country 
as our own, is somewhat surprisingly large. 

Many ol the small powers would he well adapted 
for linking up, as automatic or semi-automatic 
stations, into a general network of electricity 
supply, or for augmenting the output of municipal 
supply wanks, as has been done, so successfully, 
for example, at Chester, Worcester, and Salis¬ 
bury. 

1 he development of the many small schemes 
available in the Scottish Highlands would prob¬ 
ably have a great effect on the social life of the 
connminitv. It would go far towards reviving 
and extending those small local industries which 
should form an essential feature of the ideal rural 
township. Commercially such undertakings may 
appear to he of small importance, but as a factor 
in promoting the welfare of the State, economical 
and political, their influence can hardly be over- 
estinjated. 

Some of the larger schemes in Scotland would 
lend themselves admirably to transmission to its 
industrial districts, while others, in close, vicinity 
to the sea-board, would appear to be well adapted 
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for supplying chemical, or electro-physic#!, 01 
metallurgical processes. 

CunscrlMtiun. —'Hie importance of water-powei 
development from the point of view of conserva¬ 
tion of natural resources requires no emphasis 
When the value of coal purely as a chemical asset, 
or as a factor in the manufacture of such materials 
as iron and steel, cement, etc., is considered, 
its use as a fuel for power purposes, when any 
other equally cheap source ol energy is available, 
would appear, indeed, to be unjustifiable. 

The consumption of coal in the best modern 
steam plant ot large si/e, giving continuous out¬ 
put, would be about nine tons per horse-powei 
year, and on this basis the world’s available water 
power if utilised would be equivalent to some 
1,800,000,000 tons of coal per annum. The 
world’s output of co#i in 1913 was approximately 
1,200,000,000 tons, of which about 500,000,000 
tons were used for industrial power purposes, so 
that on this basis 55,000,000 continuous watet 
horse-power would be equivalent to the world’s 
industiiai energy at that date. 

Not only does the use of water power lead to a 
direct conservation of fuel resoun es, but it also 
serves to a notable degree to conserve man power. 
To take an extreme example, each ol the 40,000 
horse-power units now being installed at Niagara 
Falls will require for operation two men per shitt. 
It is estimated that to produce the same power 
from a series of small factory steam plants, more 
than eight hundred men would he required to mine, 
hoist, set ecu, load, transport by rail, unload, and 
(ire under boilers the coal required, while, if 
account be taken of the additional labour involved 
in horse transport, wear and tear ol roads and ol 
railroad tracks and rolling stock, the number 
would be consider,iblyjinenMscd. 

Uses of Uydro-Eh'Clrh hm rgv. While a large 
proportion of the energv developed from watei 
power is utilised for industrial purposes and for 
lighting, power, and traction, an increasing pro¬ 
portion is being used for elertro-ehemiral and 
electro-metallurgical processes. 

In Norway the electro-chemical industry 
absorbed 770,000 horse-power in 1918, or approxi¬ 
mately 75 per cent, of the total output, as com¬ 
pared with 1500 horse-power in 1910. Of this 
some 400,000 horse-power was utilised in nitrogen 
fixation alone. 

The production of electric steel in the U.S.A. 
increased from 13,700 tons in 1909 to 24,000 tons 
in 1914, and to 511,000 tons in 1918, this latter 
quantity absorbing 300 million kvv. hours, equiva¬ 
lent to almost 400,000 continuous horse-power. 

In Canada, in 1918, the pulp and paper industry 
absorbed 450,000 horse-power, or 20 per cent, of 
the total, while the output of central electric 
stations amounted to 70 per rent, of the total. , 

The electrification, on a large scale, of trunk 
line railways is also a probability in the not dis-; 
tant future. In the U.S.A. 650 miles ol the main 
line of the Chicago, Milwaukee, and St. Paul 
Railway, comprising 850 miles of track, have 
been electrified, the power for operation being, 




| October 6,19a tl ' NATURE '* * 183 


obtained from hydro-electric stations. In France 
>muoh of the track of the Compazine du Midi in 
‘the region °f the Pyrenees has been electrified 
f-vvlth the aid of water power; much oi the Swiss 
railway s'stem has been electrified; and the ele<- 
tritirade" of many other trunk lines on the Furo- 
pean continent is at present under consideration. 

Unite apart from the probable huge demand in 
the*distant future for energy for the manufacture 
of artificial fertilisers by some system of nitrogen 
fixation, agriculture would appear to offer a 
promising field for the use of hydro-electric power, 

Mu< h energy is now being utilised in the t’.S.A, 
for purely agricultural purposes. In California, 
for example, there is in effect one vast system of 
electrical supply extending oyer a distance of 800 
miles with 7200 miles of’ high-tension trans¬ 
mission lines. This is fed from seven! v-five 
hwim-ciei tiic stations, inter-connected with forty- 
se'cn steam plants, to give a total output of 
78;,oot» horse-power. A further group of 
thirteen hydro-electric schemes now under con- 
slrietion will add another 520,000 horse-power. 
\ huge pioportinn of this power is used in agri- 
eulttirr, and a census in 11)15 showed that eleo 
ti le 'motors equivalent to more than 190.000 horse¬ 
power were installed on Californian farms. The 
Californian rice industry is almost whollv depen¬ 
dent on irrigation made possible by electric 
pumping, while most of the mei hanieal processes 
an oh rd in farming are being perlornml by elec¬ 
tric power • 

'lliere can Ire little doubt that the economic 
development of many of our tropical dependencies 
is bound up in the development of tlit-ir water- 
power resources. Not only would this enable 
i.iihoads rb be operated, irrigation schemes to be 
de\elopcil, and mineral deposits lo he mined and 
woiked, but it would also go far to solve the black- 
labour problem, which promises to be one of some 
chtlki'ty in the near future. 

Wink those outlets for electrical energy which 
are now in sight, promise to absorb all the energy 
whii h 1 an be cheaply developed for many years 
to come, there are many oilier probable directions 
in whii h cheap energy would find a new and profit¬ 
able outlet. Among these may be mentioned the 
pui filiation of municipal water supplies, the 
sterilisation of sewage, the dehydration of food 
products, and the preservation of timber. 

Research in Hydro-Electric /VoMems. -There 
are few branches of engineering in which research 
is more urgently required and in which it might 
he moie directly useful. 

Among the many questions still requiring in¬ 
vestigation on the civil and mechanical side may 
be. mentioned - 

1. Turbines .— Investigation of turbine corro¬ 
sion as affected by tiye material and shape of fhe 
vanes. 

h.ffert of erosion due to sand and silt. 

Resistance to erosion offered by different 
materials and coatings. 

Bucket design in low head high-speed turbines. 

Draft, tube design. 
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f investigation of the directions and velocities of 
flow in modern types of high-speed turbines. 

Investigation of the degree of guidance as 
affected by the number of guide and runner vanes, 
j 2. Conduits und Rre.sstire Tunnels .—The 

i design of large pipe lines under low heads with, 
j the view of reducing the weight of metal. The 
in\extigntion of anti-corrosive coatings, so as to 
reduce the necessity for additional wall thickness 
to allow lor corrosion. 

Methods o| strengthening large Ihm-walUd 
pipes against bonding and against external 
i pressures. 

| Methods oi lining open canals and of boring and 
j lining pressure tunnels. 

KITeetx of curvature in a canal or tunnel. 

3. I)a in.'. -Most efficient methods of construc¬ 
tion and best form of section especially lor rock- 
fill and earthen dams. Best methods of prodm - 
mg water tightness. 

q. Run-off Daln.— Since the possibility of 
designing an installation to develop the available 
power efficiently and eeonomicallv depends in 
many cases esscmtiallv on the accmai v ol the run¬ 
off data available, the possession of accurate data 
extending over a long series of years is of great 
value. 

While such data may he ohlaimd either from 
stream gougings or from lainfall and evapora¬ 
tion records, the former method is by far the more 
reliable. For a reasonable degree of a< curacy, 
however, records must be available extending over 
a long' period of wars, and at the present moment 
such data are available onlv in wr\ few cases. 

Where ac< urate rainfall and evaporation records 
are available, it is possible to obtain what is 
often a sufficiently 1 lose approximation to the 
j run-off, but even rainfall records are not generally 
I at hand where they are most required, and oven 
i in a district where such records are available, thev 
are usually confined to easily accessible points, and 
arc seldom extended to the higher levels oi a 
catchment area where the rainfall is greatest. 
Ivvcn throughout the United Kingdom our know¬ 
ledge of die rainfall at elevations exceeding 500 ft. 
is not satisfactory, and little definite is known 
concerning that at elevations exceeding 1000 ft. 

In this country evaporation may account for 
between 20 and 50 per cent, of the annual rainfall, 
depending on the physical characteristics of the 
site, its exposure, mean temperature, and the type 
of surface covering. In some countries evapora¬ 
tion may account for anything up to too per cent, 
of the rainfall. As yet, however, tew records 
are available as to the effect of the many variables 
involved. An investigation devoted to the ques¬ 
tion of evaporation from water surfaces, and from 
surfaces covered with hare soil and with various 
crops, under different conditions of wind, expo¬ 
sure, and mean temperature, would appear to be 
urgently needed. If this could he combined with 
an extension of Vcrmcullr’s investigation into the 
relationship between rainfall, evaporation, and 
run-off on watersheds of a lew characteristic 
i types, it would do much towards enabling an ami- 
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ate" estimate of tin- water-power,, possibilities ,df 
ifty givui site to !><■ predetermined. 

I'.vi-n more useful results would follow the 
initiation of a systemalic"-si hune of gauging 
ipplied to all streams affording potential power 
iites. 

I hltil I’nn'cr, Tin question of tidal power lias 
eteived nnu h attention during the last few years 
n this country it has been considered In tl" 
Vattr-power Resources Committee of the Hoard 
if Trade, which has issued a special tidal power 
dport dealing more particularly with a suggested 
■rheme on the Severn The- outline of a specific' 
.cheme on the same estuary was published by the 
fifnistrv ot Transport towards the end of npo, 

Tn hr,true a speiial iommission has been 
appointed by the Ministry of Public Works to con- 
brier the development of tidal power, and it has 
leeri decided to erect a ;oou kvv. experimental 
riant on the roast of Brittany. With the view of 
.■ncouragmg teseareh the flovcrnnicnt proposes 
:o grant eoneessioiis, where required, for the 
aying down of additional installations. 

The tidal rise and fall around qur,,Joasts repre¬ 
sents an enormous amount of energy, as may be 
■xemplified by the tart that the p(>-i'r obtainable 
Torn the suggested Severn install) j/on alone, lor 
1 period of eight hours daily throughout the year, 
vould be of the order of 450,000 horse-power. 

Many suggestions lor utilising the lidos by the 
ise of 111 rrent motors, lloal-opefatcd air eom- 
tressors, and the like have been made,i but the 
inly practicable means ol utilising tidal energy 
an any large scale would appear to involve the 
arovisioti of one or more dams, impounding the 
water in tidal basins, and the rise rc-the im¬ 
pounded water to drive turbines. 

The energy thus rendered available is, however, 
intermittent; the average working head is low and 
varies dailv within very wide limits, while the 
maximum daily output varies widely as between 
spring and neap tides. 

II some electro-eheinii al or elec Iro-physical pro¬ 
cess were available, 1 apable ol utilising an inter¬ 
mittent energy supply subject to variations of this 
kind, the value of tidal power would be greatly 
increased. At the moment, however, no stu b 
process is commercially available, and in order 
to utilise any isolated tidal scheme for normal 
industrial application it is necessary to provide 
means for ronvciting the variable output into a 
continuous supply constant throughout the normal 
vf'orking period. 

Various schemes have been suggested foi 
obtaining .1 continuous output by the co-ordinated 
operation ol two nr more tidal basins separated 
from each other and I rum the sea by dams with 
appropriate sluice gati s. This method, however, 
ran get over the dillicultv of equalising the out¬ 
puts of spring and neap tides only if it be arranged 
that the maximum rate of output is that governed 
by the working head at the lowest neap tide, in 
which case only a small fraction of the available 
energy is utilised. 

When a single tidal basin is 1449d.it is necessary 
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tci provide some storage system tiVabsodi a por¬ 
tion of the energy during the daily and fortnightly 
periods of maximum output, and for this purpose 
tin: most promising method at the moment appears, 
to involve the use of art auxiliary high-level reser¬ 
voir into which water is pumped when excess 
energy is available, to be used to drive secondary 
turbines as required. It is, however, possible that 
better methods may be devised. Storage by the 
use of electrically heated boilers has been sug¬ 
gested, and the w hole field of storage is one which 
would probably well repay investigation. 

If a sullieiently extensive electrical network 
were available, linking up a number of large steam 
and inland water power stations, a tidal power 
scheme might readilv be connected into such a 1 
network without any storage being necessary, and 
this would appear to be a possibility which should 
not be .overlooked in the case if our own a-mntrv. 

/mdp/iga/tOM mvcuury. ■ iiidf^lal powers, ect 
on mA large scale involve^;■'rUitniboai t ^jkat;ial 
problems foe ihe ‘V'>cisfa<toa■qiinlcbcit 
our present _^"-SSriT^Jtfy tV’ d'e, ¥ I 

Thus thev/fect of a b.'ujrvk.jjj-fi tl'j- s$j l ° ■> V 
large estuary, and the exaLl wfcct ife tfT'T r el in- 
the estuary and in the tid'd basin at any given 
time can only be determined by experiment, either 
on a small installation, or preferably on a model 
of the large scheme. 

Many of the hydraulic, mechanical, and elec¬ 
trical problems involved are comparatively new, 
and there is little practical experience to serve as 
a basis for their solution. 

Among these may be mentioned:-- 

1. The most advantageous cycle of operations 
as regards working periods, mean head, and 
variations of head. * 

>. The methods control and of sluice-gate ■ 
operation. 

V lifted of changes of level due to wind or 
waves. 

4. The best form of turbine and setting and the 
most economical turbine capacity. 

5. The possibilities ol undue corrosion ol turbine 
parts in salt water. 

o. 'flie best method of operation; constant or 
variable speed. 

7. Whether the generators shall be geared ciy 
direct driven. 

8 . Wild her generation shall be by direct or 

alternating current, : f 

The questions of interference with navigation 
and with fisheries, of utilising the dam for rail or f 
road transport across the estuary, and, above all, , 
economic questions connected with the cost of, 
production, and the disposal of the output of suc^t 
an installation, also require the most careful COO -- 1 
sideration before a scheme of any magnitude c£ur; 
be embarked upoimvilh assurance of success. 

In view of the magnitude of the interests, 
involved, and of the fact that rough preliminary 
estimates indicate that to-day current even for art. 
ordinary industrial load could be supplied froHf.l 
suck an installation at a price lower than front..* 
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. ,tli coal at its prcfeiSnC price, it v wonId appear 
Y-irsbV' that these problems should receive 
alreiiate imestimation at an early date 

y,jii lilies far Research in Hvdraulic and 
1 fi.oia le l‘roblems.~-h\ view of the considerations 
1 J,i .siiv outlined, and especially in view of the 
iaree part which British engineering will proh- 
ihlv plav in iuture water-power developments, the 
provision on ail adequate scale, at some institution 
in this country of facilities, for research on hydrau¬ 
lic and cognate problems connected with the 
development of water power is worthy of serious 
attention.* 

,\i present the subject is treated in the curricu¬ 
lum nl the engineering schools of one or two of 
,>ur universities, but in no case is the laboratory 
equipment really adequate for the purpose in 
question. 

\\ hat is required is a research lalxiratotv with 
t,n ilities for experiments on the flow of water on 
a tairly large scale; for carrying out turbine tests 
on models of sufficient capacity to setve as a basis 
for design; and, if possible, w orking in conjunc¬ 
tion with one or more of the hydro-electric stations 


J already in existence, of to he installed in the 
country, at which certain large-scale work might 
1 be carried out. 

'1 he piovision of Midi u laboratory is at 
present limit r t onsideralion in (he l anted States, 

! and in view of the rapidity with which the design 
j of hydraulic prime movers and their accessories are 
being improved at the moment, it would appear 
■ most desirable that the British designer, in order 
' that the deservedly high status of his products 
1 should be maintained and enhanced, should at least 
i have access to equal facilities, and, it ne< essary, 
i be able to submit any outstanding problems to 
| investigation by a specially tiained stall. 

| file extent to which our various heat engine 
laboratories have been able of recent years to 
i assist in. the development of the internal com¬ 
bustion engine, and to which our experimental 
tanks have assisted in the development of the ship- 
; building industry, is well known to most of us, 

| and the provision of similar facilities to assist in 
the developments of our hydro-electric industry 
would probably have equally good results in this 
connection. 


The Danish Deep Sea Expedition, 


"I IK Danish Deep Sea Expedition, which 
Copenhagen on August 30 on hoard 


left 
the 

mw research steamer Dana, is expected to spend 
about ten months in the temperate and tropical 
parts of the North Atlantic. The object of the 
expedition is to carry out deep sea investigations 
in .u eordanee with a scheme which was submitted 
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v y the leader 
Schmidt, to the Internal ifltal Council for the 
Exploration of the Sea during their meeting at 
Copenhagen in July last. 

Hie Committee of the expedition consists of 
he members of the official Danish “Committee 
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for the Study of the Sea ” and of several other 
Danish men of science interested in oceanography. 
The president is Commantlei*C. F Dreehsel, and 
the vice-president Vice-Admiral C. K VVandel 
(leader of the Danish Ingolf Expedition in 
1 jy-ydI. Admiral H.R.H. Prince Yaklcmar of 
Denmark is patron of the expedition. The ex¬ 
penses are being defrayed by 
binds supplied by various private 
persons and by the Danish 
Government annual grants for 
marine investigations 111 connec¬ 
tion with the International Coun¬ 
cil for the Exploration of the Sea. 

The slap of the expedition, the 
Dana (Fig-. 1), of the Ford Mer¬ 
sey trawler type, vvas bought in 
England by the Danish Govern¬ 
ment to replace the old research 
steamer Thor, which was sold 
sonic years ago. The Dana has 
been equipped for marine research 
work at the Royal Dockyard, 
Copenhagen. She has a length 
of about 140 ft. between perpen¬ 
diculars, and is 325 tons gross 
register. She carrii s ,1 boo-h.p. 
triple expansion engine, giving 
her a speed of y knots. A large 
dot k-house has been constructed, with h contains 
two laboratories--a larger biological laboratory 
with accommodation for five workers, and a 
smaller one for hydrographical work with 

room for two.together with a mess-room 

for the scientific staff, and a cabin for the 
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1 'iaik'r of the expedition. Below deck arc 

the cabins ot the scientific staff, and store-rooms 
for the various instruments, fishing gears, col¬ 
lections, etc. 1 he winches are worked by steam. 
A big trawl-winch plated forward has two 
drums, the smaller can y mg .4000 metres ot 
steel-wire 14 mm. in diameter lor trawling 
at moderate depths, and the larger, carrying 
10,000 metres ol steel-wire tapering from 14 mm. 
to 7 mm. m diameter, to be used for greater 
depths. The three u inches for vertical hauls 
(water-bottles, plankton nets, and sounding) are 
placed oil the port side ol the ship; one works the 
Lucas sounding machine and a drum carrying 
Oooo metres ol phosphor-bronze wire; another is 
a small hand-winch to be tiserf for the surface 
layers; and the third works a big drum carrying 
10,000 metres of steel-wire 4 mm. in dianjetcr. 
The steel-wire ropes bare been supplied by 
Messrs. Craven and Speeding Bros., Sunderland, 
and the hydrographical instrtl- 
meiitv In the I ..dim aloire Jlydrii- 
graphic|uc, Copenhagen, of which 
i’rof. Martin Knudscn is director. 

The fcnonncl of the expedition 
is as follows:- Dr. Johs. 

Schmidt, leader of the expedition ; 

Dr. J. \. Nielsen (Meteorological 
Institute, Copenhagen), hydro- 
Grapher; I’. Jespersen and A. V'. 

Tanning (Danish Committee lor 
the Study of the Sea); K. 

Stephenson (Zoological Museum, 

Copenhagen); J. Olsen (Poly¬ 
technic College, Copenhagen), 
assistant hydiographer. N. C. 

Andersen, ship’s dot tor, will also 
take part in the investigations. 

Prof. C. H. Ostenfelrl expects to 
join the expedition later on 
during its stay in West Indian 
waters. 

The liana is under the 
command of Capt. D. Hansen, 
who served for many years as 
research steamer Thor. 

Further particulars of the expedition are given 
in the subjoined restiuu 1 of a lecture delivered by 
Dr. Jobs, Schmidt at the meeting of the Inter¬ 
national Council for the exploration of the Sea at 
Copenhagen in July last. 

The object of the expedition is to study die oceano¬ 
graphical conditions of the open North Atlantic Ocean. 
Bv oceanographical conditions is meant not onlv the 
physical, hut also the biological conditions of the 
ocean, and in combining investigations of both it is 
hoped to obtain some insight into Ihe problems of the 
relation of the biology of the ocean to some of the 
physical factors which it will be possible to trace. 
The piinripal aim, therefore, is of a very general 
nature. Thcte are in addition, however, some tasks 
of a more special nature, the most important of 
which is an investigation of the oceanic portions 
of the life-histories of the common cel and the 
conger; further, the biology of other oceanic fishes, 
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such as the various targe scomberoids, dolphins* 
sword-fishes, sun-fishes, flying-fishes, and others, will 
be studied. 

We know too little about the general biology of the 
ocean to be able to do our vyork from biological points 
of view alone; it has therefore been considered wiser 
to allow hydrographical views to dictate the course of 
the expedition, 'lo put ft briefly, wc shall work 
biologically at each hydrographical station. 

We do not expect to be able to pay much attention 
to the bottom of the ocean and its fauna; this 
would require more time than we have at our 
disposal. On the other hand, we shall try to concen¬ 
trate our efforts on a study of the water-mass itself, 
which on an average has a depth of about 4600 metres 
in the North Atlantic. Our plan is to investigate not 
only the upper water layers, but also the intermediate 
layers and those covering the bottom, and we intend 
to do this in regard to their temperature, salinity, 
and gas-content, and also their fauna. Afterwards 
we shall compare the data we have obtained in this 
wav in order to trv to understand something of the 
ph\sical factors which control the occurrence of the 


various pelagic communities of animals and plants, 
in regard to both their horizontal and vertical dis¬ 
tribution. If possible, we shall oav.special attention 
to the fauna of the deeper and deepest water layers 
of the ocean. 

A current-chart of the North Atlantic shows that 
the most conspicuous fnature is the great anhevclomc 
rotation of the supoilicial wamr-masses with the Sar¬ 
gasso Sea forming, so to speak, a centre of the rota¬ 
tion. Our plan is to investigate this, great antj- 
c\clonic system, and we propose to do it by means 
of several cross-sections radiating from the centre, 
the Sargasso Sea, which, in more than one respect, 
will be our principal field of wotk (Fig. 2). 

First, there is the in How of water from the* South 
Atlantic and the south equatorial current, which 
passes the bmindarygjjetwcen the North and South 
Atlantic joining the*urrent system of the North 
Atlantic. We propose to investigate carefully this 
boundary region between the North and South*: 
Atlantic, and wo shall do this by means of a section' 
between Africa and Brazil about the region where the 
Atlantic Ocean is narrowest. Through this section 
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^.r.aius water-masses of South Atlantic origin are | 
u !Uii:U at the surface with great speed, and tire cold I 
il( , tinwing along the bottom has, so far as we , 
, 7 ‘,» the same course. It follows Irom this that ; 
7i7 t mediate water-masses must move in the opposite 
direction, If'* 11 ' llle North to the bouth Atlantic. We ; 
linin' to he able to do some useful work in this boun- 1 
durv legion by studying tfce interaction between the j 
wan r-masses of the northern and the southern Atlantic ] 
and lilt ir jtclagie life. 1 

•1 lu; study of the equatorial current brings us in 
dose contact with another important problem : the 
oiigin ol tiie so-called Gulf Stream. VVe intend to | 
study this bv means of sections from the Saigasso j 
Sea to the north coast of South America through the j 
Caubbtan ^Sea, and from the Sargasso Sea to ttic j 
,-.im coast of the United States. It seems cleat that j 
tt ,uei passing both south and north of the West i 
hide s must take part in the formation of the Gulf j 
siumiu. We hope that our sections taken before and 


after the junction of the water-masses coming from 
1 ’ Idrida Strait and of those passing north of the West 
Indies will help us to determine their relative import¬ 
ance in the formation of the Gulf Stream. 

The centre of the North Atlantic rotation is the 
Sargasso Sea, a region which seems to merit a care¬ 
ful hydrographical investigation. Probably we shall' 
be able to spend a good deal of time line on account 
of the cel investigations. It is ini|Hissitile to say bow 
long we shall be kept in the Sargasso Sea and West 
Indian waters, and it depends on this how much 
we shall be able to do during the homewatd voyage of 
the expedition. If time permits we shall certainly 
make one or more cross-sections of the Gulf Stream 
or the Atlantic rotation, first one from the S.ngneso 
Sea to Newfoundland, and pci haps another hum tluto 
to the Azores. 

This is a very brief sketch of our working scheme. 
Time will show to what extent we shall ho able to 
carry it tluough. 


Industrial Microbiology. 


] i, is not much more than half a century since j 
i Pasteur began to study some chemical effects I 
,,l mu io organisms which led him to the founda- j 
mm of the new science of bacteriology. In the 
application ol Pasteur’s results to medicine this 
country has not been behind, and in the investiga¬ 
tion ot diseases due to protozoa it has been in the 
tori I runt. VVe have, however, neglected the 
application ol Pasteur’s work to industry. Yeast 
has been studied successfully in Kngland, yet we 
cannot be said to lead in this department. Past 
British achievements in the chemistry of fermenta¬ 
tion have been recently recorded by Prol. Arm- 
stiong m bis Adrian Brown memorial lecture (see 
\m iti, for July 28, p. 698). It is chiefly m the 
other industrial uses of micro-organisms that we 
arc 1 « land Prance and Germany in many respects; 
tiie Danish dairy industry has made far better use 
o! bat teriology than has ours. Accordingly we 
must I... grateful when a leading expert like Mr. 
Glia-ton Chapman reviews recent achievements 
and the present position in a series of lectures. 1 

Starting from the discovery of zymase by 
Bui liner m 1897, Mr. Chapman discusses the work 
ol Harden and his colleagues on its co-enzyme, 
and then refers to the German manufacture of 
give, nnc by fermentation during the late war. 

In 1858 Pasteur first directed attention to tiie con¬ 
stant occurrence of glycerine in the fermentation 
of sugar solutions, and put the yield at about 3 per 
cent of the sugar employed. Later 7 or 8 tier 
cent, has been occasionally recorded, but Conn- 
stein and Ludcckc have shown that in the presence 
of various alkaline salts the yield of glygerine may 
regularly amount to 10 per cent. ; in a concen¬ 
trated solution of sodium sulphite it may even 
reach 36 per cent, of the sug# employed (usually 
molasses). A yield of 1000 tons a month is 
stated to have been attained during the w-ar. The 
process was kept secret until after the armistice, 

1 " Micro-organUm*; and some of thejr Industrial Uses." The Cantor 
tenures. Hv A. Chaston Cbapman. Journ. Key. Soc. of Arts, 1931, 

' 11 • * 9 i PP- 581-89, 597-<305. 609-19. 
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and hence it is difficult to know to whom most 
credit should be assigned. Mr. Chapman states 
that Germany was actually producing large quan¬ 
tities ol glycerine by fermentation early in 1917, 
and he thinks it probable that the initial experi¬ 
ments were made very shortly aftei- if not before 
- the outbreak of war. lie also refers to a less 
known report from the laboratory of the Internal 
Revenue Bureau in Washington, dated May 0, 
191.8, which makes it clear that the American 
authorities had then also devoted much attention 
to the problem, and w ith .considerable success. 

In his lectures Mr. Chapman is not so much 
coneeund with the commercial aspect of litis 
manufacture as with the illustration it .affords how, 
“bv the application of the necessaty study, an 
ancient and very familiar biological process may¬ 
be made to yield as much as 40 per cent, of a 
substance which had hitherto been regarded 
merely as an unimportant by-product.” 

A second example of the application of modern 
biochemical methods to an ancient industry is 
furnished by the “amylo” process for the direct 
conversion of starch into alcohol by certain 
moulds. Such fungi have been used for centuries 
in China for the preparation of potable spirit from 
rice, for they produce not only an amylase, but 
also a zymase, combining, therefore, the functions 
of malt and of veast. After an investigation by 
Calmette, the first large-scale trials were made it: 
a Front h distillery in 1898, and for 1916 the out¬ 
put of alcohol by this process in Franco is stated 
to have been 665,232 hectolitres (14 million 
gallons). In this country the “amylo” protest 
cannot be used, owing to Kxrisc regulations. 
Mr. Chapman points the moral : 

No Government can afford to - ignore scientific dis¬ 
coveries and industrial developments . . . and if then 
is one tiling which, during recent veins, has been 
made more apparent than another, it is that the 
country which is foremost in the encouragement ol 
scientific men and in the utilisation of their dis 
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covctdes will ultimately win the race at the expense 
of those which have been more neglectful in that 
respect. The possession by the latter of greater 
natural resources will only serve to stave oft defeat 
for a time. 

Moulds may be trained, tinder certain con¬ 
ditions, to produce various other compounds from 
sugar—for example, up to 50 per cent, of citric 
acid, also fumaric and pyruvic acids. Lactic acid 
and vinegar are, of course, largely manufactured 
by fermentation, but Mr. Chapman deplores the 
way in which these industries have neglected to 
apply modern scientific icsults. In the manufac¬ 
ture of vinegar, in particular, no real progress 
has been made mih e Pasteur's work of jH68. 

We have been more successful with the pro¬ 
duction ol at done arid butyl alcohol from starch, 
but this, too, originated in France in the tytperi-. 
menfs of l-ernbueh. Mr. Chapman discusses the 
process in some detail; in normal times its com¬ 
mercial success will depend on a means of utilising 


i the butyl alcohol, vvdiich is produced in twice the 
quantity of the acetone. 

Other applications of micro-biology arc to agri¬ 
culture, bread-making, tanning, sewage disposal, 
and food-production, brewers' yeast is almost a 
waste product to the extent of 50,000 or 6o,obo 
tons per annum in the *United Kingdom, but is 
being used more and more as a cattle food and, 
in the shape of an extract, for human consump¬ 
tion. “ Mineral yeast " (not .1 true yeast) was 
grown in Germany as a vvar food. 

Finally, Mr. Chapman reiterates his plea 
(already made in a paper to the Society of Chem¬ 
ical Industry) for the foundation of a National 
Institute of Industrial Micro-biology, which should 
prov ide for the systematic prosecution of industrial 
research, be a centre tor specialised training, and 
maintain a complete < otlcction of pure cultured; 
"For far too.manv wars we have been content tO' 
act as middlemen and agents, when we ought to. 
have been manufacturers.” 


Obituary. 


(1. W. Wai.kf.r, F.U.S. 

y Ilu* d< atll ol Ml. (ir.oHi.l. V\ Al M K W V! Kl K, 
^ 1 phv steal science has lost a brilliant exponent 
>i its rigidlv exact experimental side, which his high 
mathematical attainment and inventive capacity 
enabled him to develop with marked success. 

Mr. W alker was the only son ol Mr. John 
Walker, ol Aberdeen, and was a foundationer at 
the Kobeit Gordon's College, Aberdeen. He 
started life as a practical engineer, but, not 
caring lor this, he obtained an appointment with 
Messrs. C. ,V 1 ’. II. Chalmets, of Aberdeen, 
where he remained one year. His interest in 
Science, however, led him to pursue its study in 
the evening classes ol t.ordou’s College, where 
he received so much help arid encouragement that 
he obtained a national scholarship, which brought 
him m 1S92 to the Royal College ol Science, 
South Kensington, where, in due time, he ob¬ 
tained his a -si k lutcship. While at South Kensing¬ 
ton he so impressed Sir Arthur Rucker with his 
mathematical ability that he urged him to go to 
Cambridge, where he obtained a Si/arship at 
Trinity College, lie was fourth wrangler in 1897, 
and Smith's prizeman and Isaac Newton student 
in 1899, ami was appointed a fellow of Irinity 
in 1900. In iqot he studied at Gottingen. From 
1905 to 1908 he was lecturer in physics at Glasgow 
University. He was then appointed super¬ 
intendent of Fskdaletnuir Observatory, for which 
his prior training at South Kensington so admir¬ 
ably fitted him. There he remained four years. 
From hi 1 z to 1915 he was engaged on the new- 
magnetic survey of the British Isles. He was 
elected a tcllow of the Royal Society in 1913. He 
assisted the Furl of Berkeley in his laboratory at 
Boar’s Hill in 1915, and became Halley lecturer 
in 1916, 

In May, 1918, Mr. Walker was appointed chief 
scientific worker at the Royal.Naval Mit’ : "" <r-hoot 
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Portsmouth, where the numerous and urgent prob¬ 
lems connected with 111.nine mines alteirded abun¬ 
dant scope for iiis genius His success in dealing 
with these was properly uppicciatcd by tile Super¬ 
intendent ol Mining and other naval officers, but 
this work, from its natuic, is essentially confi¬ 
dential. In November, 19Z0, while engaged on 
experimental work at Falmouth, he 1 on traded a. 
chill, which developed into lung trouble and Wax 
the cause of an abscess, for which operation 
became necessary lie went into University Col¬ 
lege Hospital, Gower Street, m July last, where 
the shock due to two operations led to his death. 

Besides his work on magnetic surveying, Mr.- 
Walker was ail authority on seismology, being 
also a warm admirer of l’ruioe Gnlit/in. In lqu.j 
he married the daughter ot Mr. Gifford, of Aber-', 
deen, who, with one son, survives him. 

C. V. B. 

Dk. Pi 1 i.k Ciiuiu.iv Hi wit r. 
l)r. Peter Cooper Hewitt, who died in Paris, 
on August _>; last, at the age of sixty years, was 
the son of a leading New Vork iron manufacturer 
and merchant well known as the promoter of many 
civic, educational, and philanthropic causes. Iiis 
mother was the daughter of Peter Cooper, an ; 
inventor, manufacturer, and railroad builder, who V 
presented New York with the Cooper Union tor ~ 
the advancement of art and science, now more' 
usually knbwn as Cooper Institute. ‘V 

Dr. Cooper Hewitt was born on March 5, 186G C 
and was educated at the Stevens Institute qf’-V 
Technology at Hoboken, New- Jersey, and at their- 
Columbia University School of Mines. He early. 4 ‘ 
manifested a strong inclination towards/ 
mechanics, and his course of studies was directed//, 
towards the mechanical, chemical, and electrlc&J,;/ 
sciences. One of his earliest inventions,was . 

r»1at-'inn trt imnrvM^inPntc in fhi» ■ hoar'll 
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irt grandfather s glue factory, and he i dyyamo, not only in street lighting but also in the 
..Mowed this up will) new forms of contrilugal serious work of power distribution, and it has not 

machines, evaporators, and other devices for use yet been brought to its. full industrial value., A 

u bo weries. He made many experiments and a generation hence the world will have begun to reap 

-nfnbir of inventions in connection with motor some of the larger benefits conferred b\ the dis- 

iihe’les and flying machines, and in later years coveries of this notable scientific worker. * 

dc\otvd a considerable •amount of time to the 
„iudy <>f the helicopter. 

About 1898 Dr. Cooper Hewitt directed his Wk regret to learn ot the death of Mr. 
attention to electrical science, and became a con- Bingham Newland, an observant ami onginnl, 

tributor to scientific discovery in a diversity of naturalist, author ot “W’lmt is Instinct r”, which 
hckD, Irom wireless telegraphy and telephony ’ was rev it:wed some time ago in these columns, Mr. 
to a special process for the electrical weld- , Xewland held very strong views in regard to the 
ing of steel. However, his name is piob- infallibility of the subconscious mind in animals, 
ably best known in connection with his and thought of this as strangely detached Uum 
fundamental work relating to the mercury individual testing, experimenting, and learning, 
vapour arc which he brought into com- : Perhaps what he was feeling towards was a 
mer* ml use when he founded, in conjunction with theory of the germinal origin of new departures 
the late Mr. George Westing house, the Cooper in instinctive behaviour. Another of his amiable 
Hewitt Electric Company of New York, and the heresies was a belief in “mind-blending” or tele- 
\V» stmghouse Cooper Hewitt Company, now pathic communication in birds, b> means of wInch 
known as Hewittic Electric Company, Limited, m effective co-operation is achieved. Mi. N’evvland’s 
England. His original work on the mercury oiiginal and independent mind was handicapped 
vapour rectifier has been followed up until this by ill-health, but he had the reward %f all those 
apparatus has become a most useful adjunct to the who read deeply in the book of Nature. 


Notes. 


\Vi much regiet that the rcfeience to the Calcutta 
munitions case in last week’s Nankh, p. 160, did not 
iccui.iulv if present Sir Thomas Holland's i>o*itk>n in 
ih • matter. It was Sir dhomas Holland himself 
who, acting on the highest motives and after consulta¬ 
tion with two members of the Viceroy’s Council, 
orilcud the withdiuwul of the. prosecution, but 
vvlun all the l.ut-. are published we believe that the 
o.,l n .eon for his action will reveal more than the 


It is im|H>rtanr for the country that the lessons should 
not be lost, and the view of those most closely con¬ 
nected with airships is that analysis of the causes of 
the breaking of K38 in the air can give the founda¬ 
tion toi a sound system of construction. Such n result 
would afford some comfort to the relatives of the 
officers and'men who gave their lives for piogiess, 
and. in view of the well-known decision of the Air 
Ministrv to cease all work on airships, it is desirable 


■mihal reason as to the harm that might he. done to 
Indian industrial development if it succeeded. As the 
< »o\ernnu nt' of India could not suppott the view 
publiiU s ated, Sir Thomas Holland’s resignation ot 
the post of Minister of Industries naturally followed. 
Latei, however, it was officially announced that tlv 
prosecution would not be proceeded with because 
widespread commercial and industrial interests 
would be seriously affected,” though when the 
\dvo(.ate-(k*neraI withdrew from the case on August 6 
la declared that all the charges could be proved. 
Hi is decision stems, therefore, to support Sir Thomas 
Holland's action; and, notwithstanding the sugges¬ 
tion that the Minister of Industries should have rc- 
reived legal training, his reputation as a scientific 
administrator is safe with all who realise what the 
building-up of the Indian Munitions Board during the 
stress of war meant for India, the Entente Powers, 
:«nd the final victory. 


that others should take up the problems connected 
with their development. The memoti.il fund is to be 
devoted to this end. Over the signature of Lord 
Weir, the president of the society, an appeal for con- 
1 tributions has just been issued, with the suggestion 
that ih< v should be sent to the Secretary, Koval Aero- 
! nautical Society, 7 Albemarle Street, London, W.t. 

! The Times announces that Mr. Knud Rasmussen’s 
■ ethnological expedition to the Canadian Arctic Archi- 
j pelago left Godthaab, on tfie south-west const of 
Greenland, on September 7 in the motor schooner Sea 
King, On his arrival in Greenland in the early 
| summer Mr. Rasmussen went to Thule, near Cai>c 
! York, to secure Eskimo, dogs, and furs for his ex- 
| pedition. Some delay was caused by pneumonia 
| spreading among the Eskimo and causing two deaths, 
i After a call on the coast of Labrador the Sea King 
will sail for Lyon Inlet, in the Melville Peninsula, 
which will be the base for the first winter. From 


lx memory of those lost in R38 and in previous air- 
dups, a decision to establish a fund for airship re¬ 
search has been made by the council of the Royal 
vetouautical Society. It io believed that; such a course 
action would mo 9 t nearly meet the wishes of those 
1,Q . h W!L , J5*e^ta«t»e*4 ?fw| 'fries#* in the disaster. 
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there the little-known tribes around Fury and Her la 
1 Strait will be visited by sledge journeys. In the 
spring of if|22 Mr.. Rasmussen plans to move south 
| to Chesterfield Inlet in order to pick up stores sent 
j north by the Hudson Bay Co., and he will then 
i visit tribes in the Barren Lands and along the shores 
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of Coronation Gulf before reluming to Lyon Inlet. 
The next m-ws of the expedition may he expected 
from St. John’s, Newfoundland, when the $ea King 
returns dm mg the autumn. 

Thk Koval Micmsi opical Society lias arranged to 
include in the programme of ordinary meetings during 
the coming session a serif > of papers dealing with 
the practnal uses of the mi<rns<<>po in industrial re¬ 
search. A provi-.ion.il list has been issued of the 
communications to be read, and from this it appears 
that a wide range of subjects will be covered by 
a number of competent authorities Metallurgy, 
physical optics, glass, leather, coal, medical research, 
and'brewing, all in relation to the microscope, are 
among the topns vvhhh will be discussed, 'the first 
two papers will be read on October iq, when Dr. 
L. T. I login n will lead a communication entitled: 
’* Preliminary Vcmint of the Spermatogenesis of 
Sphemwlon,” and Mr. I) M. Stump will communicate 
a paper entitled " \n Application of Polarised Light 
to Resolution with the ('ornpound Microscope.” An- 
nouix eim ills of further papers will he made from 
lime to lui^r m (lit' Diwrv of Societies published in 
our columns. 

At a recent meeting of the American Astronomical 
Socit ly, held at Middle-town, Connecticut, Prof. 
C. V. I., ('harder Avas elected an honorary member. 
The only other living asfronomets who have been thus 
honoured are Pi of. J. C. Kupteyn and Sir Frank 
Dyson. 

Thi*' fourth annual Streatfeild memorial lecture is 
fo he delivered at the Finsbury Technical College, 

I ron.ud Stieet, L(\z, by Mr. \V.* P. Dreaper, on 
Thursday, October 20, at -1 o’clock The subject will 
be “Chemical Industry a Brunt h of Science.” 
Admission will be free. 

Till Inst genetal meeting of the Society for ('on- 
stiurtive Birth Conttol and Ra< ial Progress will he 
held oil bhuisdav, Oitoher u, at X p.m., at the 
Lecture Room, Hotel Cecil, Stund, W.C., when Dr. 
Marie Slopes will deliver her ptresidential address, 
entitled, " Anecdotes of the Past, Present, and Future 
of Birth Control.** 

Thf Committee of Privy Council for Medical Re¬ 
search has appointed !jnr F. \V. Audi ewes and Sir 
Cuthbetr Wallace to fill the vacancies on the Medical 
Research ( uuiii.il i.iumhI by the retirement of Mr. 
C. J. Bond and Ptof \V. Bullock, in accordance with 
the piovisions for mtation made in the Royal Charter 
under which the council is incorporated. 

It is announced that Mr. D. Pram, agriculturist, 
Nvnsnland, has been appointed to he senior district 
agricultural ofTin-r in Tanganyika Territory ; Mr. 
H. A. Dade to he assistant mycologist in the De¬ 
partment of Agticulture, Gold Coast; and Mr. J. A. 
Robotham to he assistant agricultural superintendent, 
St. Kitts-Nevls. 

Ttit, New A 01k cot respondent of the Times report* 
that at Dayton, Ohio, Lieut. J. tylacready made a 
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j new height record when flying a Lapero biplane- pn 
! September 28. Icc formed in his oxygen tank at 
30,000 ft,, but his engine carried him on until , the 
altimeter registered 40,800 ft. Lieut. Macready came 
down and made a successful landing after being 
ih. 47m. in the air. ^ 

| Cn\Rt.Ks Darwin’s birthplace, known as The 
j Mount, Shrewsbury, situated in that part of the town 
j known as Fraukwell, has been purchased by H.M. 

J Office of Works. The house was built about i8qo, 
and at the time when Sir Francis Darwin wrote, in 
1887, “The Life and letters of Charles Darwin,” it 
had undergone but little aluration. It was “a large, 
plain, square, red-btick house, of which the most 
attractive feature ” was “the pretty greenhouse* 

( opening out of the. morning-room.” 

1 

j It is announced in the Revue Scientifique of 
: September 24 that the first aw aid of the Marcel 
Benoist prize of 20,000 francs has been made to M. 

I Maurice Arthus, director of the Institute of Physiology 
| at Geneva. The prize was founded by M. Benoist, of 
j Paris, who bequeathed his whole fortune to the 
i Federal Council of Switzerland in recognition of the 
I care and attention which he received in that country, 

| An award will be made annually to the man of science 
! who, having been domiciled in Switzerland for five 
1 years, is judged to have made the most noteworthy 
: contribution to science, particularly in relation to 
! human life, during the preceding year. 

j Ar the recent meeting of the Hull Museums Com- 
| mitlce the curator reported that when m London re- 
j cently he heard that* the specimens in the museum 
at the Royal Albert Institute, Windsor, were in rooms 
which were required for other purposes, and that 
I there was an opportunity of obtaining the collections. 
He consequently visited Windsor, with the result that 
the whole of the specimens me now in Hull, and 
among them are many valuable additions to the 
antiquities and geologit al and natural history series 
already there. Particular mention may be made of 
some pre-historic Bronze Age and Stone Age vveaporis, 
a large collection of Roman lamps and pottery, Greek 
vases, and a miscellaneous series of medieval antiqui¬ 
ties. Otherwise the objects are such as were to be 
found in museums of this character in the early part 
of the last century. Fortunately a handbook to the 


collections, written by Mr. J. Lundy, was published 
many years ago. 


4 A company has been incorporated, under the name 
of British Trade Ship, Ltd., with Earl Grey ns chair¬ 
man, for the purpose of carrying out th<\ project of 
organising a floating exhibition of British goods which 
shall visit the chief ports of the world. A new vessel 
of 20,000 tons register is to be constructed in the 
yards of Messrs. Swan, Hunter and Wighain Richard- 1 
son, Ltd.,* and it is intended that she shall leave the 


Thames in August, 1923, on a tour of more thac^ 
42.000 miles, returning to London in February, 192£< 
South America, South Africa, Australia, New Zealand, 


Fiji, and Japan will be visited on the outward voyage, 
and the ship wilLreturn via China, India, aftti the 
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su ,, (.'anal. The ship -will be 550 ft, long, with an 
breadth of 74 ft. 9$ >"•> and a moulded depth 
i.i fi. 6 in. u> the shelter deck. She will be built 

,ft, r die Style of a first-class lintr so far as accom- 
iniKtatatn for trade representatives, etc., is concerned, 
hut lu 1 special feature be four exhibition disks, 
lung I Ir.ir spaces the full width and the full effixlive 
,j. ng! h of the vessel, and 10 ft. in height b* tween 
decks. Compressed air, electricity, 1 tinning shafting, 
anti piobably steam and hydraulic power will he pto- 
xidtd tor exhibitors who may desire to give working 
g, nitjijsiralions of their machinery'. Other interesting 
partitulais regarding this vessel are given in Engineer. 
,„a lor Si (.timber 2(. There is no doubt that the 
scheme will be valuable in carrying out much-needed 
prop rgandist work. 

s,!-tn it in the Silent World ” is the title of an 
S, delivered by Sir Leslie Mackenzie at t]jc 

,,.,1 meeting of the Edinburgh Royal Institution for 
Ihe Deaf and Dumb, in which teaching (tie deaf mute, 
10 at ticulatc is discussed. The author believes that 
(hr impulse to speak is almost universal. The normal 
, hild it a certain stage acquires language with 
extraordinary rapidity, and the same obtains with deaf 
chi hi 1 en if they be of normal brain. For the latter the 
pi,,1,1, m of training in articulate speech is like the 
pioblem of training in tiie speech of gesture, namely, 
how to use .1 series of motions to express a meaning 
1 !u,-ugli the series of motions visitde to the eye the 
it ,11 l]r( of lip-speech trains tlie vocal organs ill the* 
fo, uiation of sounds with meaning, anil the teacher of 
|ip--l„ ich, working on the irresistible impulse towards 
i \piexsion, develops with amazing rapidity the powers 
ot ,u tii illation. The training should preferably com- 

... at the age of two or three years; progress is 

thru much more rapid, for as time elapses the impulse 
In coin* S less and less marked, and the training in 
.iiiuulati spi ech correspondingly more diffiiult. The 
dm 1 to . of the Kdinhurgh Royal Institution last year 
"pimd a nursery school so that the training in lip- 
xpiiih might be lommcnced at an eaiiv stage of life. 

Till - presidential address delivered by Sir Baldwin 
Spinier at the meeting of the Australian Association 
foi tin Advancement of Science, hold at Hobart, Mel¬ 
bourne, in January last, is devoted to tlie tangled 
problems of Australian ethnology. After a succinct 
n-view of the work of various explorers lie gives the 
well-needed caution that "investigations carried on 
amongst ihe remains of tribes that have been long irt 
contact with- white men are liable to be very mis¬ 
leading.’’ As regards land tenure, statements of in¬ 
dividual ownership should be accepted with caution, 
as natives perceive that the private possession of land 
among white men is evidently a sign .of superiority. 
The existence of a number of local tribes, each with 
its own distinct dialect, is a difficult problem. The 
desiccation of the central area probably led to the 
isolation of its inhabitants from the coastal people, 
and the progressive deterioration of the climate led 
to the occupation of districts less exposed to drought, 
where, the absence of a written language encouraged 
the growth of dialects. The original migrants prob- 
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nbJy entered Australia at the north-cast in Pliocene 
or very early Pleistocene times. Ihe theory of Dr. 
Rivers that " the history of Australian culture and its 
present natuie bciome tar onsiet to understand if 
there has been a gradual infilti atiou ot seafaring 
peoples, starting from many points on the const," iS 
dismissed with the ietnark : "To anyone who has 
had e\|K lienee of the wild native tribes on the 
1101 them, noi th-westci 11, and lioith-erstem coasts 
there is very constdei aide difficulty in an opting the 
suggestion of Dr, Rivers that small seat.iring parlies 
landing at various points would be aide, even it they 
could find sufficient loot! to live upon, to influence the 
aboriginals. Pcisonnlly, at that oath - date, I should 
have been vci v son v to have formed a memliei of any 
sin li small paiiv.” This address is very inteicsting 
ami instructive, and may be commended to all 
Students ot Australian ethnology. 

WTrit the rapid development of water-powci utilisa¬ 
tion in Italy, increasing attention is being diieeled 
to belter methods of inland waterway transport and the 
improvement ot existing ports and the planning ot 
new ones. With a view of facilitating a thorough 
discussion of questions bearing on this subject, the 
Associ.uionc Na/ionale per i Congrcssi di Navigation!* 
(National Association for Cotignsses mi Navigation) 
is holding a Congress on "Inland Navigation and 
Ports ’’ at Ravenna on October The Congress, 

on this occasion, will be confined to questions lelaiing 
to inland navigation in Noitjyern Italy and the ports 
of Ravenna, Fuiara, and Venire. A number of 
papers will be read, visits paid to pml vvoilvs, and, if 
time permits, fin exhibition relative to inland naviga¬ 
tion and port vvotks will be nnanged. Among the 
subjects for discussion are; “A Systematic Plan 
for the Control of tin: Waterwavs of Not them Italy ", 
"Types and Standard Dimensions of Art-works on 
Inland Waterways”; " Vtilisation of existing Sub¬ 
sidiary Waterways in Noitheru Italy "Suggested 
Regulations for Inland Navigation oil existing Watet- 
ways”; "Tile Administrative Control of Maritime 
Ports”; "Distribution and Co-01 dination of the 
Functions of the large Adriatic Ports”; "Works 
cairietl out or schemes approved for the Corlsttuclion 
and Improvement of Maritime Ports in ltdiy"; 
" Present State of Inland Navigation Works recently 
Completed or in course of Construction in Italy"; 
“ Methods of facilitating the Entry of Ships into Ports 
in Foggy Weather,” etc. Those interested may enrol 
as tcmpoi ary members of the Congress on payment of 
75 lire (100 lire for a company or association). The 
papers will be printed and circulated to members of 
the Congress. The general secretary of the Congress 
is Signor Mario Beretta, Via della Signora 12, Milan. 

l.s- an article on “The Whaling Industry” in the 
Statist for September 3 Mr. A. F. Bcarpark advo¬ 
cates a complete scientific investigation of the industry 
with the view of preventing its extinction, and not, 
as the writer frankly admits, in order that whales 
mav be preserved from extermination. He does not 
believe that the latter eventuality is to lie feared from 
the operations of whalers, because economic con- 
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sidmiflons would bring about rhe stoppage of the 
industry before that could occur. He outlines a 
schedule of information to be demanded as a basta 
for legislation when licence-. for whaling art' issued, 
and urges the infliction of heavy penalties for incom¬ 
plete and inaccurate r< turns. Most of the informa¬ 
tion asked for )>v M». Ih.upnrk is, we b< lieve, already 
supplied by whaling irmipanies and the masterly 
analysisl of the sfutUlu s tor the last t ight stars pre¬ 
sented by Sir Sidney llainur to the recent meeting 
of the British Assentation at F.tlinburgh does not hear 
out Mr. Bearpatlc’s < (intention that the extinction of 
whales is iuw t<» !><* fennd from the operations of 
whalers. ”lh» conirarv i-, unforlunatelv, only too 
clearly pi<»h,iM»\ Whether from the j>oint ot view 
of the naturalist or the whaler, legislation to regulate 
the iwluMrv is uncloiihurlly neossarv, pattieularly, 
Mr. Be.irpatk |K>ints out and as sir Sidney H,inner 
would agiM*. to prevent the deplorable waste which is 
ussimviImI v\ uh floating, lactones. A little friondlv 
Co-opei at ion should result in legislation which aims 
at the- 1 onsuinm.iiion of the desires of both sides, 
the presciNation ot whales as part ot the maiine 
fauna, ami ihe establishment ot the' whaling indu-lty 
on a sound and permanent basis. 

Rksi'Us of meteorological observations made at the 
Raddiffe Obseivatorv, Oxford, under the direction 
of Dr. A. A. Kambaut, -ue published by order of flit* 
Raddiffe Ttitsfees fc>r the five years 1916-20. The 
volume contains daily observations of barometer, air, 
and evaporation temper a tines, solar and terrestrial 
radiation h m pern turns, wind direction and velocity. 
Cloud, hours of bright sunshine, and rainfall. Ob¬ 
servations of o/one are given twice dailv, and there 
is a summon ot the weather and remarkable pheno¬ 
mena. In addition to these daily observations, mean 
monthly n.YHings of the barometer are given for each 
of the live sears, and for comparison the monthly 
means for sixty-six years, and simitar means of the 
dry- and \v» t-bulb thermometers. The highest and 
lowest air temperatures are also given for the separate 
months and the monthly amounts o( rain, with the 
means for seventy years, together with similar 
means of th«' amount of cloud, bright sunshine, 
and o/one. The mean amounts of o/one for the 
several months of the five years 1916-20 are so 
decidedly higher than the mean for the fifty-four 
years that it almost suggests that some ditlerence 
may have o<cuned in the basis of registration. The 
lowest tempeiatures on the grass are tabulated for 
each month for the sixty years horn 3801 to jq.20, 
and the monthly maximum and minimum tempera¬ 
tures for each month in the last seventy years, with 
the monthly (filiation ot sunshine for each of the last 
forty years. A diagram is given showing the triennial 
variation of ihe velocity of the wind, baiomctrie pres- 
sure, and minlall at Oxford lor the years 1850-1920. 
Such details as those contained in the volume add 
much to our knowledge of the world’s meteorology.* 


The Geological Survey of the Union of South Africa 
has issued Memoir No. 16. w hich contains a descrip- 



Percy A. Wagner. This name has been givcoMo 
what appears to fie one of the most important ?«ic-. 
lions of the (Rif.mls River Tinfields, nmJ the report;' . 
contains a description of the * deposits, their" 
mineralogy, mode of occurrence, etc. 1 be authof*^ 
appears to have come to the conclusion th.it this , 
field is never likely to play*anv really important part. * 
in the tin production of the wot Id, or even to equal 
some ot the other tin fields of South Africa, hut that, • 
nevertheless, it is likely for a considerable time to 
come to produce moderate quantities of tinstone as 
well as ares of tungsten and copper. y l 

Thf September issue of the •InienVon Journal 0/ y 
Vicnrt’ contains a paper by Mr. \V. D. Lambert, ofV : 
the United States UoaM and Geodetic Sumy, in • 
which some of the consequences of flu* rotation of the 
earth aie pointed out in a way width will be much \ \ 
appreciated by readers not familiar with the r»ufht*-'\, 
matical developments of geodesy. Ihe suiface of the’ . 
g»i<‘an is not stii(tlv spheroidal, but is rather the t 
rounding down towards a spherical hum of a lens- 
shaped >ur£ace with its diameter one ami a half limes 
its thickness, if an elongated body of sliglulv less 
dortsitv than the ocean llo.it> on the oiv.ni. the forces 
on it tend to make it move tow aids the equator and 
set itself with its length along the meiidian in latitudes, 
greater them 45°, and at right angles to the meridian 
In latitudes Ie>s than 45°. The motion of the rod 
an Eotvbs balance tending to set in the prime vertical’ 
is also explained, and the possibilities which rhe modi¬ 
fied balance opens up of detecting and studving local 
irregularities in the distribution of matter near the 
earth’s surface are clearly pointed out. 

t<r * 

Ir Is now well recognised that rod-liver and other^ 
fish oils are exceptionally rich 111 the* vitainin-A ’ 
which promotes growth. So far ns is known at 
present, the only phase in the cycle of living 
organisms at which this substance is synthesized is 
that associated with the development of chlorophyll 
in plants. There is direct evidence that mammals 
cannot make it, and there*is no evidence that any' 
other animals can, though our information on this r 
latter point is very scanty. In an interesting paper “ 
{Biochemical Journal , vol. 15, p. 550) which opens up , 
a number of problems in the general biology of the V 
growth-substance, K. II. Coward and J. C. Drum¬ 
mond raise the question as to where the fish get 1 their , 
store of vitamin from. They show by appropriate 
feeding experiments that green seaweeds contain a good C 
deal, and they suggest that these form the ultimate 
source of the virtue* of cod-liver oil, the cod obtaining/; 
them through the smaller animals on which it feed^/jf 
by an unknown number of links, the last of which ‘..j 
feeds on the seaweed. Attractive as it is at first slght^/ 
it may be doubted whether this explanation is quah*, r 4 ! 
titatively sound; the amount of seaweed in the sea fa.^ 
relatively very small, and it is indeed only a small 
fraction of even shallow waters that have a sub/*;,t 
stnntial growth on the bottom. It would he interest,^ 
ing to know the vitaminic relations of the ptankftwi/C; 
and'soinc, of the,marine invertefefftt^s. ' ^^ j,• TT 
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iwottK* ttmlshould He of scientific and economic* 
Knportftnce is included in the list ol aiuu>unceim.nts ot 
Hie Okford University Press, viz. :—“ Oc< an Kismt eh 
9 ^d the Gnat Fisher Us," by G. C. L. Howell 
turning the subjects dealt with ate the great fisheries, 
the organisation oi ocean research, tin* plaice question, 
Ike turbot and turbot culture •the soles, the haddock 
■obU>ni„ Norwegian haddock investigation, the rod. 
Re coaltish or saithe, the halibut, the hake fisheries. 
Rlsiness men on hake problem*, Dr. le Danois «*u the 
pfcW. the '■k.itis and iays, the ling, the whiting, and 
fcmon -ok-'. Another book appealing to rentier** 
Ol K.Alt Kr is ' The Idle and Scientific f\trre.spond~ 
eure 0} James Stirling,” bv C. Twecdie. % 

Mksmcs. H. OtRiriNu, I.m, Tummill Street, 
London. E.C.i, inform us that Sir Ernest Sbackkton 
has talon ah Oeitling balance witlt him on the Qm’<t 
An Oertling balance wie also taken bv Adimi.il sir 
Georgy N.ue> on his cxjicdiuon in 1873, and the 
dame bal mce was used bv (he late ( apt. Scott in his 
expedition in u*m, and dining the vvai it \s as list'd 
in the Seif nee Museum at South Kensington, It 
speaks will for the trustworthiness of an instiument 
which can he of service lift\ years after tin date oi 
ifs muuuf.u fare. 

Mkssks. (one>i- Uni isii Son's, I.in,, announce 1 
lor caiiv publication a levied .and enlarged edition 


of Madison Grant's “The Passing of the;^r*iab Kuos; 
or, the Hartal Bask .*t European Hi*dofy, ,s the hrsr 
edition o! which wotk was reviewed in NwiRK of 
August 23, iptr fp. >02). Hie m \v edition will eon* 

.1 suppleuietu ol more than too pages, giving 
reiereiicfs to and quotations ti««m .mihoime* u|*m 
tlu subject treated ol b\ tin mil hoi. 

JTo liim of Mr, (ieoige b.lhson, ol P« m\ P.ur, 
ihrminghani, has prepared a numhei of 1 mioti-diilos 
dlujUiatmg various t\p*s oi electric contiol g» at M;rh 
as **tl rot01 startei *, s\\ iichho.utK, munl-bn tbeis, 

.le.; theie are alsc. .some view*, of w»*ii'Jr 1 he*..- 
slides will lie loaned to eiigmening mid t«*« hmc d 
societies and um link nl colleges upon application hemg 
made to the firm at tie above address. 

\\ r have received fium M< ssrs. Reynold* <md 
Hr an sou, ltd. (t 3 Biiggnto, H< eds) tlieir i.n.itogiu 
t »i first-aid nqutsites li includes a sei ies of sp* chilly 
designed casts containing su uhsed di-s-ings and 
other 1 equisites to meet (lie i equipments ol lb»uie 
Office Orders as app’ied to fuetoii.es and wotks. 

Jut hu st r.Palogue (No. 4 m>> of Mi h. Kdwaids 
8; High Sited. Marvlebone, \\ . 1, contains particulars • 
oi some 500 woilvs dealing with ( edlful and South 
\merica. It will doubtless *he ‘>1 setvieo to those 
taking an inti lest in the hUioiv and e\pl*>i aiiou of 
the legion* lelcired to. 


Our Astronomical Column. 


Anita's \\i> 11s (.'omovnion. —Mr. F. G. Pease lias 
measuted the diametei of this star bv the int«i- 
ftronu'ter method at Mount W ilson, He obtains the 
result 0-040", nearly the same as that for Betelgou*e. 
The parallax is union tin, but it is believed to be* 
about o (>o<)", which makes the linear diameter 
4tK),ooo,ooo miles \V. S. Adams and A. H. Joy have 
succeeded in photographing the spectrum of the com¬ 
panion, at the Cassegrain focus of the 100-ineh. It 
is of early helium tvpe 15 3, the II and K lines of 
calcium being faitly sharp, the other lines wide and 
hazy. Adams and Joy give 27 as the absolute 
magnitude of the piimary, winch give* 3-3*2 for the 
companion. T his is unusually faint fora B-typo star. 
The companion is 3 2 V distant, and the common 
proper motion indicates physical connection. Then* is 
no distinct evidence of orbital motion in seventv yeai*. 

The Brioiu Ohji-cj Nenu the St s’. Dr \V. Bell 
Dawson writes from Ottawa stating that he saw a 
bright objec t low in the west in unusually clear air 
jqst qftt r sunset on September 4, which he assumes 
to be the same as that observed at Mount Hamilton 
on August 7. The identity seems unlikely; Dr. Daw- 
Sufi’s object tnav have been Mercury (K.A. nh. 30m. • 
N. Decl. 3 0 38'), or Jupiter (K.A. nh. 45m. : N. 
Ded. 2° 48'; the Sun was in K.A. ioh. 53m. : N. 
Dud. 7 0 O'). However, it is well to put the observu- 
tfcKtr pit record, the mystery of the Mount Hamilton 
object being still unsolved. 

STUDIES of NtBii/E as d Ci C'STERs.- *M . Camille 
Flammarion has in recent months contributed a series 
of Vttustrated articles on this subject to L'A^ironomif. 
Thb*; September issue deals with the interesting 
noboja N.G.C, 4594 in Virgo, the discovery of which 
is usually attributed to Sir W. -Hcrschel ip 17&4. M- 

,-V^jj^si '■fb’ir-ur - v fa ♦ 


Hatitmarion has, howevet, discovered a in an 11*1 ripPl 
note in Messier’s handw thing, showing that hi* 
assHiant M/chain lound it on Mfly n, 1781. It is 
suggested that it should be called Messier 104 

It belongs to the class known as spindle nebula*; 
they are of regular outline, long and narrow ; tln» 
width is greatest in the centre, and tapeis neatly to a 
jx>int at each end. Two drawings and two photo¬ 
graphs of tire nebula are reproduced, the former by 
Sir J. Herschel and Hassell, tlu* latter by Dr. Isaac 
Roberts and Mr. F. G. Pea**e. All four me in good 
accord, but the photographs show considerably 
greater width in the centre. Many of the spindle 
nebulae, including tin's one, have a dark central striri, 
with nearly parallel edges, dividing them longitudinally 
into two parts. It seems scarcely possible, dynamically 
that this should be a rent division, and it is generally 
assumtd that there is an equatorial zone of dark 
occulting matter » ncompassing the nebula. 

li is believed that tin* spindles , are spirals seen 
edgewise, in which case* they are important as afford¬ 
ing a knowledge of the cross-section ol the latter; 
the thickness in the central regions is one-third or 
one-fourth of the equatorial diameter; this is much 
the same proportion' ns that assigned bv star-gauges 
to our own stellar svsteni. This ts one of the argu¬ 
ments used in support of the view that the spirals aj»* 
external galaxies, ft lias further been suggested that 
the .galaxv muv have an outer belt of absoihmg, 
matter, like that seen in the spindle nebula. 1 , which 
would explain the absence of spiral nebula* in the 
galactic neighbourhood. 

Sir Herscbrl erroneously gave the position angle 
of the nebula M 104 as to/* The photographs- give 
8o°; there has been no real change, since Smvfh ut 
1837 Tassell in 1862 both noted it ns parallel to 
the^equator, 
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International Meteorological Committee. 


TUI- 1'*^ muting, /ur general purposes, of the 
*■ lni< t national CoimmtO’c appointed by the Con- 
fertno. ol Directors of Meteorological Institutes an4 
()bseivut«n hn liold in Pan>» in iqiq, in continuation of 
the communes vvhhh have organised international 
ntib otology from the Congress of Vienna in 187^, 
was held during the week September 12 -17 in 
London. '1 hose nth tiding as members were Sir 
Napier Shaw fpi evident), M. A. Angot (vice- 
president J, Prof. K. van Everdingen (secretary), <3ol. 
r. A. Chaves, Director Hewlberg, Comdt. Jaumotte, 
Dr. Maurer, and Capt. Ryder; as presidents of com¬ 
missions, Prof. Bjerknes (Bergen), of the Commis¬ 
sion for the Study of the Upper Air; (.'ol. E. Cold, 
of the Commission for Weather Telegraphy; and Col. 
Snconn* v, of tin* Commission for Aerial Navigation; 
and, as savants who'-e assistance would be useful in 
the deliberations of the committee:, ('ol. Deleatnbre, 
Dr. Gou/ynski, Col. Mattouzzi, Dr. Melander, Prof. 
T. Okada, Dr. (» C. Simpson, Dr. A. WallC-n, Dr. 
S. Fiijivvlinin, and M$ L. F. Richardson. 

Tin* business opened with the election of two 
members of the ummiittee— Director Wallen, of 
Svvedt n, to till the sixteenth place, winch was left vacant 
at Palis, and Prof. T. Okada, of Tokyo, in succes¬ 
sion to Prof. Nakamura, of the same institute, re¬ 
signed. It concluded with the election of Col. l)«l- 
cambre, Director of the Office MCdeorologique National 
of Frame, and Dr. G. C. Simpson, Director of the 
Meteorology al Office, London, to the places vacated 
at the end of the meeting bv M. Alfred Angot, Dircc- 
teur honoraire du Bureau Central MCikwologique, aftd 
bv Sir Napier Shaw, now professor of meteorology 
in the Roval College of Science, under the rule which 
requites the sixteen (ultimately twenty) members of 
the committer to belong to different countries and to 
be du errors of independent meteorological institutions. 

Apologies f<u absence were received from Prof. 
F.ginitis, of Athens; Mr. H. A. Hunt, of Melbourne; 
Prof. Nuknmuia, of Tokyo; Prof. Palazzo, of Rome; 
Sir Frederick Stupart, of Toronto; and Dr. G. T. 
Walker, of Simla. 

The chief business of the meeting was to receive 
reports from the commissions for special departments 
of meteorological work. Of these, two—namely, the 
Commission for the Study of the Upper Air and the 
Commission for the Meteorology of the Polar Regions 
- had met in Bergen in the last week of July of this- 
venr. The Commission for Weather Telegraphy had 
held a meeting in London in November of last venr 
to formulate new codes for the transmission of in¬ 
formation, from land stations and front ships respec¬ 
tively. in put stunt e of certain provisions of the Peace 
Treat\. That commission held further meetings in 
the week ending September 10 of this year for the 
dls nsxion of details in the light of experience already 
obtained. In the same week meetings were held of 
the Commission for Maritime Meteorology, for Aerial 
Navigation, and a joint meeting of the three com¬ 
missions comnned with the speedy transmission of 
meteorological information was held to consider points 
of common interest. Meetings of the Commission for 
Roseau Mondial were also held. 

The chief recommendations discussed were;—(1) Bv 
the Commission foi the Study of the Upper Air, invit¬ 
ing observations of the upper nir from land and sea 
and proj>osing to resuscitate the practice of preparing 
and issuing an international publication of the results 
for the upper air contributed bv the various countries, 
and to obtain subventions for the purpose of pro¬ 
viding for the cost of compilation and editing, as 
NO. 2710 , VOL. I 08 ] 


1 w#!I as of printing and distributing. 1 he total 
j annual sum required was estimated at 4000I. sterling, 
f (?) By the Commission foi Weather Telegi iphy, ^ 
[ ting out an agreed code for land stations and, joifiu} 
with the Commissions leu Maritime MetcuoloA^and 
j Aerial Navigation, two alternative codes for shX\at 
sea, between which a selection should be uliiimuMy 
I made so that one form of message shall bec^V.i- 
I universal, (3) By the Commission for Mantj 
f Meteorology, proposing suitable co-operation for to 
‘ collection of oceanographical data, lhe formulation 
j of the codes and the approach to a final solution ot 
; the auestions involved are a matter for watm con- 
j gratuiation. 

The Commission for the Roseau Mondial recorded 
, its thanks for the volumes which the British Meteoro- 
f logical Office had already published, and expressed a 
; desire for their continuance. At the same time the 
; question of daily charts for the globe wa> raised, and 
! Col. Matteuz/i urged the daily issue of 1 ejH»t Is of pilot* 

1 balloons with the object of obtaining a general view 
j of the streams of air. 

On the initiative of Col. Deleatnbre, a new com- 
; mission was set up for the further studv of clouds; 

) and on the initiative of Col. Saconncy if was recom- 
j mended that rewards should be offi red for valuable ob- 
j starvations, notes, or photographs sponfnm ously con- 
j tributed by aviators and others. 

I Prof. Okada, on behalf of Prof. Nakamuta, urged 
j the industrial and economic, as vull as the scientific, 

■ importance of a speedy publication by all institutes 
. of a summary of the weather month bv month. 

1 Some time was devoted to the question of the 
| application of meteorology to agriculture, and the 
’ commission appointed at Paiis for that study was en- 
' larged by the addition of a number ol names of 
! experts on the agricultural or biological side of the 
j various subjects involved. It was also decided that 
I application of the studv of weather to finestiy should 
be included. 

I The report of the Polar Commission dealt with the 
; provision that had been made at Obispo, Spitsbergen, 

| Bear Island, Jan Maun, Lerwick, and in northern 
1 Canada and elsewhere, for geophysical investigations 
| during Amundsen’s proposed drift across tin* Pole. 

! It was decided to unite the Polar Commission with 
| the Commission du Roseau Mondial. Dr. Simpson 
1 was appointed president of the united commission. 

At the meeting on September 15 Col. F. A. Chaves, 
j of the Azores, well known to all meteorologists for 
! his enthusiasm for the subject, announced that the 
! Portuguese Government had appointed Sir Napier 
| Shaw, M. Angot, and Prof. E. van Everdingen to the 
dignitv of Commander of the Order of Santiago da 

• Espada in recognition of their services- to international 
I meteorology, and that he expected to be able to present 
j the insignia on behalf of his Government before the 

• close of the meeting. 

] When the general business of the meeting was con- 
1 eluded, and after the completion of the number of 
I sixteen members, it became necessary to hold a meet-, 
j ing of the reconstituted committee in order to make 
| appointments to the presidency and vice-presidency, 

I which had become vacant by the retirement of S>ir 
Napier Shaw and M. Angot. By a unanimous vote of 
; the committee Sir Napier Shaw was invited, and cqn- 
f sen tod, to act ns president until the conference in 1^*3. 
j Prof. E. van Everdingen was elected vice-president, 

| and Dr. Hesselberg, Director of the Meteorological 
j Institute, Christiania, secretary. ■ 

i It was agreed, on the invitation of Prof. E, van 
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iverdingen, that a conference of directors of meteC#b- 
>gScnt institutes and observatories Miould be held at 
jtrecht in 1923, either in-the spiin^ or autumn as 
oav be found the more tomenunt. 

Tlie meetings of the commit let* were held in the 
ibrary of the Meteorological Office, s *oulh Ken»ing- 
on, and those of the commissions in the council-room 
f the Air Ministry in Kingjlwav. 

Dr. and Mrs. Simpson received the visitors at the 
Meteorological Office, South Kensington, on the 
ventng of Wednesday, September 7. The Oovern- 
nen< entertained them on September <1 at a luncheon, 
t which Sir Frederick Svkes, Controller-General of 
'ivil Aviation, welcomed them. Gapt. l\ J. I\ Cave, 
»f Stoner Hill, IVtc*sfield, gave a luncheon in their 
tonour on September r5, and (he evening %f Sep- 
etnher 16 was devoted to a dinner given by the 
>resident. 


The International Illumination Commission* 

TP HE first technical session of the International 
■*- Illumination Commission was held in Paris on 
uly 4--N, many delegates from the chief countries of 
MU ope and the United States being present. The pro- 
Oedings were opened bv the Minister of Public Works 
n the name of the Flench Republic. 

Dr. E. P. Ilvde (U.S.A.) was elected president for 
he forthcoming period, M. 111. Vautier being 
lOinjinated an honorary president in recognition of 
lis past work on behalf of the Commission ; and Mr. 

C. Paterson was elected hon. secretary. After the 
•onclusion of formal business international technical 
'ommittees vvete nominated to deal with the subjects 
)f nonieiu lature and symbols, heterwhromatic photo- 
netrv, factory and school lighting, and automobile 
leadlights. i'he unit of candle-power at present in 
ise in this country, in France, and in the United 
States was adopted for international put poses, and is 
,0 be known as the “ international candle.** It is 
maintained bv means cd elertrie incandescent lamps 
it the national laboratories of the three countries 
lamed. Definitions of various photometric quantities, 
-uch ns luminous flux, illumination, and luminous 
intensitv, wen' also adopted. 

Rr potts dealing with nomenclature and symbols 
were presented by ,1 sub-committee of the British 
National Illumination Committee, by the Illuminating 
Engineering Society in the United States, and by Prof. 

1 olondel, some dilfeiences in procedure being evi- 
t. These matters will doubtless he dealt with by 
i international technical committee referred to 
move. A paper bv Mr. K. C. Crittenden referred to 
die growing recognition of the desirability of a primary 
nfa^idard based on the luminous radiation from a sur¬ 
face under specified conditions, in preference to the 
construction of certain tyjx-s of lamps. Recent re¬ 
searches on the light yielded by a black body at a 
prescribed temperature have led to promising results; 
for example, it appears that such a body at 2077 0 K. 
S^ifs 702 randies per sq. cm. Confirmatory re¬ 
searches aie, however, needed. Papers by Mr. L. 
Gaster. Mr. T,. B. Marks, and others dealt with indus¬ 
trial lighting, special reference being made to the 
question of legislation, as exemplified in‘the codes of 
some American States. While there was a recogni¬ 
tion that the time is ripe for statutory provisions 
requiring adequate and suitable lighting in general 
terms, it was felt that it would be premature to at¬ 
tempt to frame a detailed series of requirements as 
a basis for legal procedure. Ultimately, however, an 
“international code ” of factory lighting mav^ be 
realised* Other papers tfealt with motor-headlight 
regulations, whi^h, like the preceding sublet, was 
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referred to a committee; ami then* were 3 number ut 
contributions summarising recent progress m heieto- 
ctiromatic and pits steal photometry. Ol special in¬ 
terest was a paper bv Or. K. 1’. Hyde, giving results 
for tile mechanical equivalent of light, flic most 
recent deteiinitiation being in the mighbUnrhootf of 
000150 waits per lumen. 

It was provisionally airanged (hat the next meeting 
should take place in’the United Slates in ii|2-(. 

University and Educational Intelligence. 

IIihmivc.ium. - On the recommendation of the 
Senate, a University Research Committer ha. hern 
appointed. This committee consists of lift, rn mem¬ 
bers, viz. the Vice-Chancellor, the Principal, and 
five oilier memheis elected bv the Council of the l ni- 
vrrsity. together with eight members of the S, ante, 
elected on the nomination of the faculties as follows: 
three from the Facutlv of Science, two each from the 
Faculties of Arts and Medicine, and one ftom (he. 
Faculty of Commerce. Tlie.se members me_ appointed 
in (he"first place five two years, and arc eligible for re. 
appointment af the end of that period. The object of 
the committee is “to facilitate by all means ill its 
power the prosecution and publication of original re¬ 
search in all branches of knowledge.” The members 
appointed bv the Council are Sir Richard Tlnclfall, 
Messrs. T. S. Walker. W. Wafers (biller, Hugh 
Morion, and William Tangve; and the Family of 
Siienre is represented bv 1’iofs. F. VV. Hurstall. h ■ \V. 
(iambic, and S. \V. f. Smith. 'I he Kegishar is to net 
as sccietaiv. 

The Durham Coal Owners’ Association has an¬ 
nounced that the N01 thumhei land Coal Owne,s’ Asso. 
elation is prepared to recommend its members to join 
with Ihose of the former association in conltihiiting 
a total sum of 500I. per annum for a period not ex¬ 
ceeding llnee years to the Mining Research T.abnra- 
101 \ of the University of Biimingham, unless the fund 
constituted under the Mining Industry Act should lie 
drawn upon for this purpose. 

Mr. F. lifts!ham has been appointed lecturer ill 
zoology, and Miss Laura M 1 .igorlwood lecturer in 
phssiologv (to succeed Dr. Frost). 

Camiwmx.f. Messrs. A. H. Appleton, Downing 
College, 1). G. Reid, Trinity College, A. Hopkmson, 
Km 1 nanueI College, and V. C. Pennell, I , mbiokc 
College, have been reappointed demolish ators in 
anatomy. Mr. F. VV. Hulme has been elected to the 
Sandnrs readership in bibliography and paleography 
for the year ugn. . , , 

'Pile address of the retiring Vice-Chancellor, l)r. 
p Giles, master of Emmanuel College, refers to many 
•interesting points. On extensions and new buildings 
more than lyo.ooot, w as spent in the last year. The 
greater portion of the money was for chemistry, bio¬ 
chemistry, parasitology and the low temperature, 
station, and was provided from special endowments. 
Put more money is still required to meet the ex¬ 
penses incurred in the now engineering school, ft 
may be of interest to other institutions to note that 
the'University has now to provide more than 10,000/. 
in local rates for the present year. Fear was ex¬ 
pressed by the Vice-Chancellor that imreasod cost of 
maintenance might compel the University to make a 
small charge for admission to the Fit/willinm Museum 
and the Botanic Garden. Reference was made to 
the increase in the number of research siudcnts, and 
to a beginning made in the exchange of lea, hers be¬ 
tween universities. The new V ice-Chain ellor is far. 
F. C. Pearce, master of Corpus Christi College,. 

The vote on the admission of women to the Univer¬ 
sity wilt take [dace on October 20. i bis is present- 
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aWy t,h«> last opportunity that the University will have 
of settling tiie problem for itself, 

J.ovikis,- The following ;„•£ SO me 0 f t))( , pu yj c 
■rctuio to he given ,it University College during the 
Mjeh.Klm.lv orui , 1 litre lectures on "Babylonian 

■M;igi(, by Dr. 1. G. pinches; a course of lectures 
on '• hinsiem’s 1 heory of Relativity,” by l) r , G. B. 
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Jeffery; one lecture on "The Philosophical Aspects of 
the theory of Kdatiuty," by Prof. G. Dawes Kicks; 
'Ight oil • Nutrition,” by Dr. J. C. Drummond; three 
»>n "N.ttuii- in tin* • f>ivin.i < omodia ’ ”; o 

Ki c< m K ( x ,,r< lies in Photo-Elasticity, by 

h. G. l oki r; and a course ol lectures on "The 


in "Natiue iri tin- 1 Divin.i ( oniedia ■ ; one on 

Prol. 

, ., ,, , , — Evolu- 

non of Man, by Prof. G. Elliot Smith. A full list of 
the lectuns may be obtained by sending a stamped 
addressed uivelo[s- lo the Sei rotary, University Col- 
lege, l.ondou, W.G.t. 

Eleven separate courses of lee'urts on the history- 
of sciente will be tltliyered at University College 
during the session in.’i ,v. There will he a course 
on il"' < ieiieral History and Development of 
Science," l.v Dr. A. Wolf, and me on "'Ihe Begin¬ 
ning- of Slielire," bv Prof. Elliot Smith. In addi¬ 
tion. there will be courses on the history of particular 
dcpni tin, uls of suenee, namely, Astronomy, Prof. 
Physics, Sir William Biagg and Mr. Orson 


Film 


Mold; ( hemisiiv. Pro). Dorman'; Hie Alchemical 
Period. l-,of. t'ollie; From Mnvow and Boyle to 
Dalton and Avogadro, and the Development of the 
Molet tibir Theory, Dr. Irvine Masson; The Develop¬ 
ment of Organic ('hemistrv in the Nincleenlh On- 
Uiry, [)r. O. U. Brndv;Tlie Development of Physical 
Uheiiiisirv in the Nimleenlh Cenluiv, Mr. W. E. 
Corner; and I lie Biological and Medical Sciences, Dr.’ 
O. singer. 

A comse of public lectures on "Psychology and 
Psychotherapy ” w ill lie eg livered at King’s College, 
Strand, \\ (’.. un Tuesday, at j.yn p.m.. beginning 
October tS, bv Dr. William Bnvnn, Wilde reader in 
menial philosophy in the Univeruty of Oxfntd. Ad¬ 
mission i, fret- without tick* t. 

hot a lectures l*v Dr. F \V Aston on atomic 
weights and isotopes will be dclivcre.l at 5.45 p-m. 
tin successive Wednesdays, commencing October 12, 
at Baitersea Poly technic. S.W. 11. This is the first 
occasilMi on which a course of lectures dealing with 
this topic has been given in London. 

A I ti it is 1 on "Tlie Geology of Petroleum ” will he 
d'-liveie.l at the Sir John Cass Technical institute, 
Jrwtv Street, Aldgate, E.C., bv Mr. E. II. Uuningham 
( rag nn Monday, October to, at 7 p.m. The lecture, 
at whit h Sir I-redeiirk Black v\ ill preside, yyill form 
an introduction to the rourse of petroleum technology 
which the institute is offering this year for the first 
time. 

Tim 1 niversities’ Library for Central Europe has 
now been in existence for a little more than a year, 
and a .repot t has been issued giving an account of its 
nettvitics up to March v last. Up to that date more 
than 2000 works had been despatched to various 
ceil tic, in Europe for distribution to universities, and, 
in addition, large numbers of scientific reviews and 
p'-fiodic.b- and tlie iournals and transactions of learned 
societies had been forwarded. Something substantial 
has. tbctcfore, been done to replenish the stocks of 
English fiti i.ituie in the universities and libraries of 
Central Em ope. The library lias also l«en able, ns a 
result of eottespomlencc with the Conjoint Board of 
.Scientific Societies, to put mam of the Continental 
universities, in touch again with British scientific 
sock ties with the view of exchanging publications, 
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ty''an appeal to a nunibti of scientific journals 
reduced subscription rates base in many casts, 
secured. Although much valuable assistance has been 
rendered in this way, the response made to the appeal 
for books, publications, and subscriptions has not bxtfin 
sufficient to enable the library to cope with tlie very 
real dearth of scientific works from which European 
universities are suffering. Further donations ot books 
and money are therefore solicited, and gifts should be 
forwarded to the horu s*rretatv, Mi. B. M. lleadJcar, 
London School of Economics, ('late Marker, London, 

W.C.2. 

l iiK calendar of the North of Scotland College -Of 
Agriculture for 1921-27 may be divided conveniently 
into two portions, one dealing with the facilities for 
instru&ion which will be .available in the coming: 
session, and the other with the extra-mural work 
carried out by the college. The couiscs of study vary 
in length. Three-year courses are airanged for 
students preparing for the B.Sc. in agriculture and 
in forestry, as well as for tlie National Diplomas in 
Agriculture and Dairying awarded jointIv by the 
Royal Agricultural .Society of England and the High¬ 
land and Agricultural Society of Scotland ; two-yqar 
courses b ad to diplomas in agriculture and forestry 
awarded by the University of Aberdeen; and there is 
a special one-}ear course in preparation for the college 
Planter’s Certificate. Two courts of evening lectures 
on horticulture and manures respectively have also 
been arranged. Important research woik is being 
carried out in conjunction with Aberdeen l mversitv 
at the Rowett Institute for Research in Animal Nutri¬ 
tion. Extra-mural work of the college staff affects 
the whole of the North of Scotland and the adjacent 
islands. Advice on faun management, plant diseases, 
insect pe^ts, and seed-testing is given, and under the 
direction of county organisers Urtures and instruction 
in agriculture, horticulture, dairying, poulfrv keeping, 
etc., are given at recognised centres. 

Tub Cleveland Technical Institute, Middkthrough, 
was formal!} declared open bv Sir (’hailo A Parsons 
on September 22. The institute, which the out¬ 
come of joint action by the Cleveland Institution of 
Engineers and the North-East Coast institution of 
Engineers and Shipbuilders, has been established with 
the object of providing facilities for engineers, ship¬ 
builders and metallurgical chemists desirous of becom¬ 
ing thoroughly conversant with new developments in 
their own and cognate subjects. Member-hip will be 
limited to members of the societies which have founded 
the institute, together wi»h the member** of local 
technical societies, and the government will be in the 
hands of a council constituted from representatives of 
the various participating societies, and donors under, 
the chairmanship of Dr. J. K. Stead. It is hoped that 
the institute maV encourage the continued technical 
education of employes in industrial works in the Tee- 
side districts, and to further this object lectures to 
workmen on subjects relating to local industries will, 
be arranged; improvements in processes and designs 
will be investigated, and also a bulletin of abstracts 
from current scientific papers will be published 
monthly. In declaring the institute open, Sir Chartes 
Parsons emphasised the importance of technological 
training for maintaining our industries, and congratu* 
lated Dr. Stead and the council on organising success¬ 
fully an institution which would be open to member#, 
of all the technical societies, engineering, chemical, 
and metallurgical, established in the neighbourhood. 

1 his scheme, though it has been advocated widely# 
has never bc.fore been put into effect in this country,", v 
but where it has been adopted the results have befell 
eminently-satisfactory. - „ -. ,, 1 , * f * f 
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[ Calendar of Scientific Pioneers. 

October 0, 1826. Bernard Germain Etienne de la 
'ifle, Comte de Lac4p£de, died. Tin- disiplc and 
tjend of ButTun, Lactpede, after the Revolution, wa* 
bpointed to a chair of /oology in the Jnrdin des 
mites, and published various vvoiks on natural history. 
'October 6, 1880. Benjamin Peirce died.- -A leader 
£ the Ameucan wt^rld of science, Peirce was professor 
$ astronomy and mathematics at Harvard, ami for 
feme time superintendent of the L\.S. Coast Survey, 
(ifc* wrote man} treatises, and was a founder of the 
Uiicrtcan Atademy of Sciences. 

October 6, 1894. Nathanael Pringsheim die A -The 
ounder in 1858 of the Jahrbuch ftir Wissenschaftliche 
iolanik. and in 1882 of the Herman Botanical Soviets, 
Vingsheim contributed much to the study of se\ in 
>loms, ol algre, and of alternations of geneiations. 

October 6, 1902. John Hall Gladstone died. -Fol- 
owing in the footsteps of Graham, (dadstone devoted 
himself mainly to physical chemistry, and especially 
studied the 1 elation of tin* elements and coni pounds 
.4o light. Of independent means, he gave much time 
to ediuational and soiial miUtn« lie was the litsi j 
president of the Pin steal Society. j 

October 6, 1911. John Hughlings Jackson died. ~ 
Physician to tin; London Hospital and the Hospital 
for Kpilvptics. Jackson was one of the first in England 
*0 use the ophthalmoscope, and was distinguished by 
his woik on tin* nervous system and epilepsy. 

October 7, 1847. Alexandre Brongniart died. A 
famous mineralogist and the associate of Cuvier, 
Brongni.u t, aftei serving m the army, became director 
of the Sevres port< lain f u tor), and in iSzaj^icceeded 
ffauy at ill*' K< o|e des Mines 

October 8, 1647. Christian Severinus Longomon- 
tanus died. An assistant to dye no Biahe at liven, 
Longomoiuanus, or Longbotg, aciompauied Tvcho to 
Bavaria, and fiom 1005 ‘*n wards was professor of 
malhematuv at Copenhagen. His ** Asti onoinirn 
Dank a," in*’2, is an exposition of the Tvilionn, 
sy stern of the wolld 

October 9, 1869. Otto Linnd Erdmann died. -Lor 
-nearly forty \e.us professor of technical chemistry at 
Leipzig, Erdmann made valuable researches on nick* 1 
and on indigo and other dyes, and with Man hand 
made determinations of atomic weight. 

October 10, 1679. John Mayow was buried. Re¬ 
membered bn lus advanc'd views an combustion and 
respiration, Mayow, who was a physician, died m 
A.ondon in September, 167(1, and was buried on 
October u> in St. Paul’s, < ovent Harden. Ic has been 
yaid that lus premature death retard* d the advance of 
fttodern ‘•hemisiry by a century. 

October 10, 1708. David Gregory died. - Nephew to 
James Hrrgorv, the inventor of the reflecting tele¬ 
scope, David Gregory owed his fame to his adviuiicv 
oLlhc Newtonian philosophy, which he was the first 
publicly 10 teach. From ibqi lie was Savilian pro¬ 
fessor of astronomy at Oxford. 

October 11, 1708. Ehrenfried Walter Graf von 
Tschirnhausen died. A mathematician, 'J sell it nhatis< n 
was the founder of <atacausih s* t and was known as 
tho maker of large burning glasses. 

October 11, 1889. James Prescott Joale died. -The 
favourite pupil of Dalton, and one of the most intimate 
friends of Kelvin, with whom he collaborated, Joule 
$ universally known for his "determination of the 
mechanical equivalent of heat, and for his share, in 
‘stabHshing the law of the conservation of energy. 
IBs '.^gorh-making papers were read in 1843, 1845, 
, &t7 K ‘$hd j849. The Copley iriedaL awarded to 
dm . C> B. C. 5. ‘ 
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Institute of Metals. Annual autumn meelmg, Sep- 
tembei 21. Plot. A. \. Rend and K 1 L hrenve* 

1 lie projH*tiies ol some nickel dummuun coppvi 
alloys. In some of the copj»er-rich nak<! aluminium- 
copjHT allms the a-solution will ui.nn man nil kef 
and aluminium at qi>o° C. than at the onlmaiv tem¬ 
perature. These alloy s. wIdle 1 elatively soft on quench¬ 
ing from </oo° are haidcned by slow cooling 01 by 
1 cheating to lowet temperatures. 1 t\js cliangt is ilv 
result of the a pjm,' trance of a new constituent, piydi- 
ablv a nickel-nluminium coppei solid solution, the 
separation of which is accompanied by changes in 
density and eloctiical conductivity, in addition to its 
ellect on tensile, hardness, notched bar, and other* 
tests, lire sepatation of this special constituent takes 
place slowly, so that chill-cast alloys and hot-iolkd 
n»ds of small section consist almost wholly ot the 
a-constituent. On annealing tin told-i oiled alloys 
soltening proceeds slowly up to 5,00° t .. when pre¬ 
cipitation of the nickel aluminium-rti h constituent 
begins to take place. II the separation is sufficient, 
this may give an alloy of high Hustle limit and tensile 
strength and go'>d elongation. Ihe haidest pioduct 
is obtained by reheating the quenched alloy lor some 
time at boo 700^ C. Alloys so treat'd generally give 
better piopAties tiian those obtained l*\ ninlorm rates 
of slow cooling, and show eonsid* 1 able <ndiuaiuv 
iindei allet dating sti«s-es above their tin* l.itigne 
limit R. T Uolie : Ihe ellect of meuaxmg ptopor- 
lions of lead upon the properties of Admiralty gun- 
melal, with an appemlix dealing with the eflect of 
lead on gunmelal containing (opjxa p< r cent., tin 
5 per tent., and Am in per cint. Svnlhetn alloys 
containing in* Ceasing proportions ot lead up to 1 08 pci 
(•(tit. were examined. In sand-cast gunmelal lead 
gradually increases the strength, tint tility* and soft¬ 
ness of the alloy up to about 1 3 per cent, of lead, hut 
above this proportion causes a decrease in all three.' 
It does not affect Ihe soundness. In cinlf-cast gun- 
metal the effect on the hardness paialhls that of the 
sand-cast metal, with a change-point at about r 5 per¬ 
cent. of had, hut associated with a minimum rather 
than 1 maximum strength figuie. It dots not affect 
the soundness. The influence of had on liquation, 
mar liinahilitv. corrosion, and behaviour for hearing 
purposes is discussed, and it is suggested that in sand- 
cast gunmetal the proportion of lead jxnnitbd bv the 
Xdmiralty .specification might with advantage he in¬ 
creased from o5 to 1 jjer cent. R. bender* The casting 
of brass ingots’. The failure of hollow-drawn articles 
made from brass rod lias generally' been found to be 
due to the presence of non-rmtallic inclusions which 
originated in ihe cast ingot. '1 he methods used in 
casting ingots of brass vnrv, much consideration being 
1 given to |jie saving of rolling. When a hollow article 
-.object to expanding stresses is to be made, the avoid¬ 
ance of inclusions of foreign ninth r is vital, and the 
form of ingot i< quires modification. The ingots mad** 
were 3 in. sqti.iic and 30 in. in length, as compared 
with the ingots 6 7 ft. in length and 1 in square 
section in common use. A hot sinking head or 
“dozzlc” was introduced, and molten hi ass is poured 
through the “do/zfe.** No pipe is formed in the ingot 
proper. and additions of metal mav be made at anv 
time to the metal in the “do//le” without iisk of 
introducing defects into the ingot, anv dross rising 
to the top of the still fluid head. I he moulds were 
tapered, the top being enlarged by increasing amounts 
in Succe^ive ^xperim^fits, and ingots were Casf at the 
usual foundry speed^—T. G, Bamford : The density 
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of thr zinc CDjijicr nllirt's, lixptriments V.ere coil- 
dueled with alloys made horn pure metals and east in 
*and- and i lull-moulds res|>octively. 1 here is a con¬ 
traction in volume du»* to alloying with mixtures con¬ 
taining more than <?5 |* j r cent, of copper, and the 
denKtty of the: sand-cast or slowly celled alloys is 
generally less than that of th* chill castings; at 
points where th«* liquidux mid solidus coincide on the 
constitutional diagram, chill castings and sand cast¬ 
ings give the same values. The expansion recorded 
bv Turner and Mutrav with allovs containing less 
t&an 30 per cent, of copper is confirmed, and is shown 
to Ik: connected with a new fotm of porosity different 
from ordinary unsouruim s>. Dr. K. Johnson*. Fxperi- 
mentH iri the woikmg and annealing of copper, 
Part 1 . <‘litual ranges o| deformation probably result 
from stages of abnormal piasiicily during rolling of 
the metal. It is suggest'd that during these stages 
the metal actually loses some of the increase of hard¬ 
ness conferred in earlier “passes. 0 A decrease of 
volume up to 8^ per cent, occurs; the increase of 
volume which then sets in may correspond to the 
inception «>f permanent disability which cannot be 
eradiia'ed bv annealing. Part 2 : At zoo° C. for one 
hour softening iKCurs in all strips rolled beyond 40 per 
tent, reduction. Te-*f-pie<;es from the axes of the 
strips uiubigo softening to a greater extent than edge- 
flfirctmens fiom tie* same series when annealed under 
the same condifbais. thys indicating a greater intensity 
Of strain at the ientre than at the city's. High- 
tenipeiattire anmaltng at 730° C. shows that at 87 per 
cent. 1 eduction a rapid dr< reuse in (strength sets in 
Pnrf 3 • f.ovv-temperature annealing of cold-drawn 
topper rods of \uning comjKxitions. "Tough-pitch n 
'arsenical ro<Js retain their strength practically un¬ 
impaired up to 300° C. t whereas " tough-pitch ” elec¬ 
trolytic copper undergoes considerable loss of strength. 
The' presence of silver in arsenical rods raises slightly 
the annealing temperature. The substitution of iron 
for oxygen in arsenical copj>er tetatds the rate of 
softening. W. F. Alklnt and \V. Cartwright : The 
.effect of progressive cold-drawing upon some of the 
physical properties of low-tin bronze. The tin content 
varied from about 07 to about t o per cent, in the 
three samples of bronze studied. The most important 
arid rapid changes in |>»operties occur after a reduc¬ 
tion of 85 jx-r cent, of flie original area, i.c. o\er the 
range where practical difficulties are met with during 
drawing. The extent of the variation in tensile 
strength, specific volume, and sclcroscone hardness is 
very similar to that previously found in the case of 
copper. 

September 22. K. Gender* : The extrusion defect. 
Expet intents have been carried out with the object of 
devising a method of extrusion which would avoid the 
formation of the defect known as *“ piping.” which 
is commonh found in some centrally extruded rod made 
from brass and other non-ferrous alloys bv the usual 
hot-extrusion process. The defect is tubular in the 
interior of the rod, mid generally exists in the last 
portion extruded. When a defective rod is broken 
ncro^, the core frequently breaks at ,*1 different point 
from the outer ring. The defect consists of foreign 
matter, oxide and dczinciRed brass, uhich constituted 
the skin of the original billet. Billets extruded to 
various stages and sectioned axiailv show the presence 
of the <b fret in the shape of a funnel. The defect 
can be largely overcome by the use of n ram smaller 
in dianicti r than the billet, which causes the outer 
hirer of the biller to remain in the receiver as u thin 
.cylinder* hut the method would piohablv be too waste¬ 
ful on a large scale. By inverting the process so that 
the die. is pushed, through the billet themodpof 
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is altered. There is no relanw movement between Jfh 
billet and receiver, and tW. o « <91 lined to the 
of the die. The power rtquirrd 1* k^ than \v$h t|w 
method at present in use, lie method is in 
many places for tlie production <*t tubes and rod f.rcftt 
soft metals. - F. S. Tritton : 1 h« us»* of the scltrctfcdfx 
on light specimens of nhtab Krrors were detected 
when using the ordinal) mHlwds i>f support, and t< 
reduce them pitch and gluco-e were selected. Thi 
use v>f pitch require* a qxtei d clamp, a new type o 
which Is described. A solution of glucose considerable 
stiffer than trem l<* gave good r< stilts, the s{*-cimen 
being, attached by means c*f the glucose to a h#n 
steel base. The hardness of sjHtimens having boH 
flat and curved surfaces tan b» tinted provided that 1 
recessed support be made to lit the specimens.—D. 1,1 
Ingall: The relation between mechanical propertf# 
and micrvKtruclure in pure tolled /me. The materia 
ns rolled, and also when annealed, at too 0 aru 
150 0 C», is ductile "with ” and brittle “across” th< 
direction of rolling, with 1 eduction horn 77 to abou 
87 per cent. ; it is ductile in all dim'tionx with <j6 pe 
cent, reduction bv rolling, where the strength‘Till 
risen from about 6 to about 13 ton-, per sq. in. Ai 
equi-nxed structure exists in all <as<x Annealing fo 
thirty minutes at zoo 0 ('. tenders the material com 
pb-telv brittle and weak, due to a crystallisation.—Dr. D 
Hanson and Marie 1.. Y. Gayler • '1 he < onstitufion am 


age-hardening of the alloys of aluminium with mag 
nesium and silicon. The ternary system aluminium 
magnesium, and silicon, containing up to 35 per cent 
of magnesium and it per cent, of silicon, has bet*i 
investigated. Thermal curves and microscopi 
examination prow that magnesium and silicon foru 
a chemk.il compound having the formula Mg 3 Si 
which unfit aluminium forms a euteetiferoux binary 
system, having an eutectic containing 13 per cent, d 
Mg,Si, and melting at 500° C. The aluminium 
Mg-Si silicon svstem |>ossess«\s a ternary eutectic tha 
melts at 530° C. ; the ternan eutectic of th 
aluminium Mg-Si-magnCsium system melts al 450°C 
The solubility of Nig.Si in solid aluminium is 1 6 pc 
:enf. ut MgjSi at 580° C. and about 05 per cent, a 
30° Kxcess ot silicon has lilta* ( fleet, but mag 
nesium reduces the solubility at high temperatures 
the difference m the solubility ol Mg,Si at high an< 
low tejnperalures is the cause of the age-hatdenirtj 
property of these alloys, which in a series of alloy 
containing increasing amounts of Mg,Si uses pre 
gressiveh until the limit ot me volubility of Mg*S 
in aluminium at the quenching temperaiuio is reached 
beyond which the total increase in hardia ss remain 


constant. 1 he increase in hardness is roughly pre 
portion,il to the amount of Mg,Si retained in solution 
0\ quenching.- K. Adcock . 'l'he electrolytic etchitfu 
ol metals. A solution ot citric acid as an electrdlyf 
in the etching bath gave good results with cupro 
nickel (80 . zo), silver, nickel-xilvt r, and some otbe 
metals. Certain specimens of silver showed on etch 
ing a cell-structure or network which was smalt* 
than, and in some caws independent ot, the exisimj 
crystal grains. Another electrolyte made by dissGlV 
ing inolybdir acid in e.\cc*s<; of ammonia solution gay 
similar results, and revealed a subsidiary cell-formaMdit 
or network in the ^-regions of a $+y brass contalnUjj 
o (nr cent, of aluminium. B\ using hydrofluoa*^ 
acid, chromic acid, and bromine yvater, both the cor$ 
and tli/' crvstal-grain houndai ies of cast cupro-nickfc 
were disclosed siimiltaneously.— S. BccKinnak; 'J'h 
magnesium alloy “electron.” Samples of the n^j 
high magnesium alloy "electron # contained, aljw 
95 per cent, of feagneit^n^ 4*5 per- tent, of 

‘VK'r 1 ma(dV* 
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■artd'C'Ompan.'d very favourable- with aluminium nlloxs 
In- tenkile properties (allowance being made for the 
frtl&h lower specific gr.avitv), but tI no wire not so 
ductile in compression. 

r 4 &r l „ 

lAKIs. 

of Sciences, September it). - M. Georges 
a the chair —The President announced the 
Alfred Grandidicr, member of the section of 
(y and NimCAtion. - J. Kempt dc f erkt : 
^properties of nype-rgeometrical functions of 
order with two variables. MM. BarbiUion and 
Oaglt: A simple upp<ira(us fur obtaining the do- 
jhvfetfon of the edge of an aeroplane due to the effect 
%oi the xvind.--M. d’Aznmbuia : A method for the 
l^ynfhron Ration of clock mechanism and of pendulums 
jjhysmplo) ed in astronomy. The clockwork iw*chani«m 
^generally used in observatories for controlling the 
jtltotion of telescopes or mirrors do not possess the j 
<’ udciira*.y of astronomical clocks, and when used for 
« long photographic exjxisures frequent m t ideations by 
1 the observer are necessan. In the appaiatus pro- 
|pQ»cd bv the author, which has been set up at Meudon, 
fa weight-driven motor is controlled electrically by a 
^pendulum. A diagram of the arrangement is given; 
fjx has been in use at Meudon for more than a year, and 
fh 4 $ proved satisfactory.- A. Korlowski ■, The origin of 
kthe,oleoleucites in the lixeiworts carrying leaves. The 
lamination of living specimens of Lopho^ofea 
tfrophylla, J.. bidentatu, l.ppid<Kta rcpiaiis, anti 
stytfobryum tnlobatum leads to fho conclusion that 
ffer’s hypothesis on the formation of oleoleucites 
the agglomeration of droplets is justified, in spile 
the contrary opinions of Wnkkor, Raciborski, and 
arjeanne.---M. komieu : Morphology of the^sperma- 

f y/oid of rhretopteruw - M. Bride! • the action of 
imulsin from almonds on lactose in 85 per rent, ethyl 
!#lcnhol. The reaction is a complex one: galactose 

t nd ^-ethvlgalattosMe were isolated, the former in 
rvstalline form. 


Sydney. 

t Royal Society of New South Wale*, August 3. Mr. 

. C Andrews, president, in the chair.- R. H. 
^^Oihage : Acacia seedlings, A seed of Acarut ntclan- 
$xylon from Jcnolan Caves had germinated after 
-having been immeised in sea-water for four \ears 
|tod one month. The rapid germination of .1. 
I Oswaldi, which grows in the dry interior, is noted. 

K iip character may have been develojjcd through the 
bjt of germination after thundetstorms, when the 
Noting plant has to establish itself before the. suoceed- 
drv weather overtakes it.—G. D. Osborne: A 
|ireltminarv examination of the late Palfeo/oic folding 
scathe Hunter River District, New South Wales. B\ 
aid of a diagram, Riving ilx* elemental featmrs 
A the dinstroohism, it is shown (fiat the earth's seg- 
jtient-in the district lias undergone a crustal shorten- 
wg; 7 4fi miles, the original width of 771,6 miles 
being compressed into 70-50 miles. The depth of 
fffe: earth block involved has been calculated, and the 
effects of tile strike faulting, in relation to the deter- 
mjrtlttion of the vertical bulging resultant u |H >n the 
tlirttstihg, are discussed.- -A, R. Peafold ; Note on the 
position of the double linktige in piperitone. On 
oxidation with neutral potassium permanganate solu¬ 
tion ‘diosphenol in monoelinir needles of melting 
poihi ^° C. was ofitained. This body possesses a 
w^ft-structure of which the double linkage is in the 
T position. Piperitone must therefore be A-t-rnen- 
mflWrAs —Dr. L. A. Cotton : Earth movements at 
HU«»ju*y, -as recorded by horizontal pendulum ob- 

.<^ e ' rg .y 


J wutvi impounded by the Rurrinjuck Dam, the 
j relation between the movements of the pendulums afod 
the tempoiamr** changes registered bv a thermometer 
j placed within the concrete dam, at a distance of gu ft. ■ 

I from the suiftue, were investigated- ’1 he tank move*- 
! m«nt* me s<jisoiml in character, with a lag of several 
j months, corresponding closelv to tin leiujM'raiurc lag* 

| The actual movement is ftOni five to ten set nudt of 
I arc, which is probably sufficient to uiiim u* nsidt*rablc 
strain in the toek-mrwes involved. 
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and if due e< nnomv is to be observed, either a 
return is required to the older tisane, of “re¬ 
search ” to mean pi ogress, or a new word is 
necessary to express the latter idea. 

At present there is a 1 fins tor an* ol Research 
in the Air Ministry, as well as the Aeronautical 
Research Committee, and the Report under 
teview indicates a confusion ol lum turns, In 
many icsjK'cls tht* older or^;inijs;itioh was bettor, 
atul i onsisted ol a Technical 1 )ej>ai uncut in tint 
Air Ministry, «m .id\ isury * omnia tec i<> which it 
couUl icfer new problems, and re&eateli est.iblish- 
| menus at tlu; National rh\M(al Laboratory and 
| the Royal Aiicraft lustablishment for the assist- 


Advem$«menis and bu$in«s letters should be 
addrev*ed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address: PHUSI5. LONDON. 

Telephone Number. GERRARD 8830. 

The Aeronautical Research Committee. 

''Ill' ieport of the Court of Inquiry into the 
loss iif K38 on August .-4 has been issued 
by the Air Ministry. Its findings arc important 
and disquieting. Having described what actually 
happened when the accident took place,*the Court 
makes comment on the initiation and development 
of the design HriiTL, summarised, the, report 
slates that a great advance on previous British 
airships was made with insullieient pieparation 
and with an unsuitable organisation, ll is stated 
that further inquiry is being made by the Aero¬ 
nautical Research Committee. It is of interest, 
therefore, to turn to the recently issued Report 1 
of that body and to read the notes relating to ex¬ 
periments and research on airships. Rages ir and 
-•i will lie found to be connected intimately with 
R38 and other airships, and a relevant extraet is 
given later in this article. 

In addition to the importance given to it by the 
accident, the Report of the Aeronautical Research 
Committee for the year 1920-21 is a docu¬ 
ment of considerable general scientific interest. 
Not only does it give an account of work done, 
but it also furnishes matter for comment on lIn¬ 
growth of a new subject, and illustrates a present- 
day tendency to widen the idea of research to 
cover anything new. It is self-evident that the 
pursuit of new things is not necessarily desirable, 

* Repori of the Aeronautical Research Commute* for die year 1990-it- 
Pp* 5a. (London; H.M. Stationery Office ) Cmd. 1453. v/. 
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.me e of the Committee. When first burned in 
11/19 by Mr. Asquith, the Advisory Committee 
lor Aeronautics consisted of a small number of 
nun ol -cionce dealing with an undeveloped 
subject; the state ot aeronautics compelled them 
to look lor general knowledge and to leave 
application to the internal winking ot the Admir¬ 
alty Air Drpaitment and the Dirccloiatc of Mili- 
j lary Aeronautics. 

During the wai, as in many oilier blanches of 
science, extension of the boundaries of knowledge 
of aeronautics almost ceased in the endeavour 
to apply to warfare the results of catlicr ic*scarch, 
with the consequence that the Advisory Com¬ 
mittee became almost wholly occupied with tech¬ 
nical matters. The inference's were so numerous 
that sub-coihmittees were funned lo deal with 
separate branches of the subject. An organisa¬ 
tion essentially of war type, lias now become a 
regular part of the peace system of the country, 
and has been called the Aeronautical Research 
Committee. On pages 4, 5, and f> ol the Report 
appear lists of the personnel ol the various Com¬ 
mittees, and, in spite of the repetition of names, 
the lists indicate a very large body of people act¬ 
ing as advisers. The number appears to be out 
of all proportion to the staffs available for carry¬ 
ing on research, and can bo. justified only, if at 
all, on the ground that the members are there as 
technical experts, and not as supervisors of re¬ 
search. 

The Committee has no executive powers, and 
work for it is carried out at the National Rhysical 
Laboratory through the Department of Scientific 
and Industrial Research, or at the Royal Aircraft 
Kstablishment through the Dire< torale of Re¬ 
search. In such circumstances it is clear that 
sympathetic administration is needed if progress 
is to be possible; at the present moment tine con- 
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ditions for success appear to be non-existent. 
The Report (page 11) bays: — 

“The Committee have learnt with great regret 
of the decision to stop or greatly to reduce all 
\york connected with airships, and have addressed 
a letter to the Ministry pointing out the import¬ 
ance of full-scale research, not otdy for airship 
progress, but as an essential part of general aero¬ 
dynamic theory upon which tin: design of all types 
of aircraft depends.’’ 

In spite of such letter no change of policy 
appears to have been considered, and the closing 
down of all rescan h, laboratory as well as full- 
scale, would have bn-11 complete but for the de¬ 
plorable .accident to RjjN. It is more than pos¬ 
sible that the disaster would have been avoided 
had the fa< dities for full-scale research asked 
for by the Aeronautical Research Committee 
during the last two years hern granted by tin 
Air Council. 

As an isolated instance this would be important, 
but it appears rather as a typical example and a 
result of bad administrative arrangements in the 
Air Ministry and related bodies. A further 
abstract (page 52) says 

“ The evidence given by pilots in the course of 
this inquiry showed, however, that the handling 
in the air of large Using boats, particularly those 
of I"' type, had given considerable trouble, and 
it appeared that there was little doubt that the 
trouble with the F boats was mainly due to 
weathercock instability. Further it appeared that 
few data have yet been collected on the lateral 
Stability and control of any type of aircraft. The 
subject is of such frequent recurrence, in relation 
to accidents, as to warrant an extended inquiry 
into the present state of knowledge regarding 
lateral control and stability : a recommendation to 
this effect lias been put forward, and the matter 
is being prosecuted.” 

The reply - in effect—-is that the Air Ministry 
cannot afford to maintain the only stalls capable 
of such inquiry, and that the information is not 
considered to be worth one-quarter per cent, of 
the annual expenditure on the Royal Air Force. 
The direct saving of the money now lost by the 
wreck of R’,S would have maintained fundamental 
research in aeronautics for the greater part of 
a generation. Whilst such a policy is being 
followed by the Air Council it would be a delusion 
to suppose that the best of aeronautical research 
committees could be an effective safeguard against 
further disasters to military and civil aircraft. 

One of the more striking pieces of work detailed 
in the report for the year is that of the Fire Pre- 
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vention Sub-Committee. Not until the end of 
the war was attention adequately directed tjCJ 1 :..; 
the prevalence of lire after a bad landing, aftd , 
this matter was taken up by the Committee. A , 
glance through the items enumerated on page 40^ 
suggests that matters notmally entrusted to the, * 
designers of aircraft still require much attention. 

It should not be necessary at this period of time' 
to include “development of a safe system of 
engine installation generally” and “the avoid- 
jine of rubber and other inflammable material 
under the cowl ” in tire programme of a research' 
committee. 

Of the various sectional programmes, that of 
the Materials and Chemistry Sub-Comni.rtee most 
nearly approaches scientific research. The 1 
assistance of the universities has been invoked 
and in due course a fruitful return may be antici¬ 
pated. The Committee has there taken the line 
of encouraging tire mdividu.il worker to give of 
his best. It is a possible I nr ot development, 
since this branch of aeronautics comes as a natural 
extension of well-established sections of engineer¬ 
ing. Tile aeronautical enginrei is intrusted in 
all the mechanical engineering tests of materials, 
including those on fatigue, but to an unusual 1 
degree of refinement The limits of weight of 
aircraft for successful flight leave far less room 
for error m estimating stresses (ban in application ' 
to such a subject as locomotive building for 
railways. 

In relation to aero-engines, which are a normal 
development from heavier internal-combustion 
engines, a somewhat similar use of universities 
and schools of technology is possible. On the 
other hand, the provision of a high altitude test 
house is peculiar to aeronautics, and for many 
years to come training institutions cannot be 
expected to provide facility's. Both in the ease of 
specialised engine research and aerodynamics 
generally it appears that facilities are effectively 
under the control of the Air Ministry, and for 
progress in the next decade- a more enlightened 
policy appears to he a preliminary requisite. 

There is much more of interest in the Report, 
which as a whole shows the utility of a body of 
men who can consider a subject in relation to first 
principles. F'or its share in such work it will' 
probably be concluded that the Aeronautical •/, 
Research Committee has justified its exist- 
ence. It is possible, nevertheless, that a body., y’ 
limited to such functions would be far more 
effective. . t « 
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The Science of Pharmacognosy. 

Handbuch tier Phurmakogtiosie. By A. Tschirch. 
Band III. Liefenmg i, 1921. 10 marks, 

ldeferung 1-4 and Lieferung 9-37. (1908-14.) 

2 marks each. (Leipzig : Chr, Hcrm. Tauch- 
nitz.) 

A FTER an interval of four years Prof. 

Tschirch has continued the publication of 
bis compendious "Handbook of Pharmacognosy" 
and issued the first part of the last volume. About 
twenty parts will constitute this section, which 
will deal with the drugs containing phloroglucin 
derivatives, tannins, alkaloids, antigens (tox- 
albumins), hitter principles, vesicants, colouring 
principles, resins, and a few other groups. Pait i. 
deals with such drugs as male tern, eusso, kamala, 
cutch, gambler, and kino. 

Pharmacists and all who are interested in drugs 
may look forward to the approaching completion 
of what is undoubtedly the most ambitious literary 
attempt that has ever been made in the field ol 
pharmacognosy. By pharmacognosy the author 
means the science which has for its object the 
. acquirement of a complete knowledge of animal 
-:i£nd vegetable drugs, their correct description, 
and their rational grouping under general head¬ 
ings. Pharmacognosy, according to Prof. 
Tschirch, should no longer remain a collection of 
individual drug descriptions, however perfect they 
may be; these must lie welded together into an 
independent science many ol the problems of 
which are capable of experimental solution. To 
attain this object, chemistry, botany, zoology, 
physics, and every science that can give assist - 
arc must be laid under contribution. With this 
4 end in view the author, as is well known, has 
laboured with his pupils in the University of Berne 
for the last twenty-five years, directing during that 
time innumerable researches chiefly in the. fields of 
the botany and chemistry of drugs. 

The work is divided into general and applied 
pharmacognosy. Under the first heading the 
author deals with the cultivation of medicinal 
plants, the collection and preparation of the parts 
raised as drugs, the commerce, sorting, packing, 
etc., and with the subsidiary sciences of botany, 
zoology, chemistry, physics, geography, history, 
ethnology, etymology, etc. Most of these sub¬ 
divisions have had special terms coinfcd for them ; 
thus cultivation is designated 11 pharmaeoergasia," 
(commerce “pharmacoemporin,” chemistry “phar¬ 
macochemistry,” and so on. Pharmaeoergasia 
(117 pages) consists of a compilation of facts con- 
■ ceming the cultivation of various drugs, and is 
a spmewhat heterogeneous collection the system* 
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atic arrangement of which would be attended with 
considerable difficulty. Commerce,(4-' pages) tends 
itself better to separate treatment, and the section 
is exceedingly interesting. The subject of the 
history of drugs, to which no fewer than 558 pages 
are devoted, also makes excellent reading ; under 
this heading the history of thugs fiopi (lie earliest 
records to modern timos is fully discussed 

Among the subsidiary sciences, P10!. lsihirch 
regards pharmacochemistry as the most Im¬ 
portant, since the value of a ding depi mN, in 
the majority of cases, on the constant nts con¬ 
tained in it. For this reason the classification ot 
drugs should be based on the relationships of the 
chief constituents. Such a classification has been 
adopted by the author in the second pan of his 
work (applied pharmacognosy), although he 
admits that in his opinion only 1 per tent, of the 
drugs known have been sufficiently investigated. 
Under this system the larger groups, stub as the. 
sugais, starches, celluloses, aliphatic- acids, fats, 
volatile oils, resins, aromatic phenols, tannins, 
glucosides, and alkaloids, are subdivided into 
smaller ones; thus the gioup of alkaloidnl drugs 
is subdivided according to the constitution of the 
principal alkaloid. It would Ihcrcfoic he impos¬ 
sible to classify correctly any alkaloidal drug until 
the constitution of its piincipal alkaloid was 
known. The rapid strides that are now being 
made in our knowledge of the chemistty of drugs 
are reducing this objection to a chemical classi¬ 
fication, but a very long tune must elapse before 
a satisfactory position can be attained. 

The treatment of each individual dtug in the 
second part is very complete. first the syn¬ 
onyms are given; then the etymology, the botani¬ 
cal source, the pests to winch the plant is subject, 
its cultivation, harvesting, commerce, morpho¬ 
logy, anatomy, characters of the powder, chem¬ 
istry, adulterations, uses, and so on, are discussed 
in the fullest detail, the bibliography being par¬ 
ticularly complete. In the ease of rhubarb the 
space devoted to the description is thirty pages, 
including numerous illustrations. The weakest 
point is certainly the microscopical characters of 
the powdered drugs; these are usually dismissed 
in a few lines, the author relying almost entirely 
on his description of the anatomy. 

Even with the assistance afforded by his col¬ 
leagues and pupils, Rrof. Tschirch’s task has been 
a stupendous one; he has accomplished it with 
conspicuous success, and the handbook will doubt¬ 
less be for many years a mine of information for 
pharmacognosists. Nevertheless, the advisability 
of publishing so large a work in a succession of 
parts appearing at somewhat distant intervals may 
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well be doubted. Ily the time the last appears the 
first will be at Ihasl titieen years old, and siicntihc 
works age very rapidly. I he division of the hand¬ 
book into several lolumes lor f.ich of which one 
or more (\perts should he resjxm.sibie would 
■ippi ar to be a better plan. 

Human Physiology. 

Human I'hyuology. i >y l’rof. Luigi Luciaiii. 
With a pref.n e hv 1 'rot. J. N. Langley. (In 
fite \olmnes.) h c»!. y. .We/a/udirm- Tempera¬ 
ture Ut'prniliti hail. < le. hdited hv lbof. M, S, 
IVnibuy. I’p (London: Mac¬ 
millan and Co., Ltd,, >q*i.) 305. net. 

~'lli.s, the fil111 ami ftri.il \0h11ne of Luciam’s 
not.ilih 1 Ibnnan Physiology," is as lull of 
interest and originality ut treatment as any of the 
previous volumes. Messrs. Macmillan deserve 
every credit tor having borne the cost of trans¬ 
lation and ptoilin lion of probably the hist great 
attempt In .1 single individual to deal with physio¬ 
logy in lull ch tail. It is line 1 hat for evhaustive- 
ne-.s of 11 e.ttincut we must icsort to works pre- 
paied b\ sevci.il authors, or to the still fuller 
monographs, t ndoubtedly we get a more com¬ 
plete a*count written by a specialist in the par¬ 
ticular set Imn, I nit ii i-, questionable il the light 
and shade are s«, good as in the old-fashioned 
single author type of hook. Too often the little 
section, no doubt an impoitant part of the whole, 
is almost dragged hum its Context midget in the 
full glare of tlie limelight, l or specialists in the 
subjeit this is perhaps ol no great moment, as 
they 1 an perform the necessary inrreetion, but for 
the aveiage intelligent worker who desires in¬ 
formation ill a subject perhaps cognate to his own 
this triumph oi specialism may neither suitable 
nor \ci) enlightening. Granted that the great 
chance of failure in the one-man hook lies in the 
fact that tlie author has a bias, nevertheless this 
■very deficient v lends a colour and virility which 
are frequently absent from the more .scientific and 
coldly i ritu al monograph indeed, piovided the 
author is broad enough in his views, this bias may¬ 
be regaideil as a definite asset. 

Ltirram s vvoik, despite its defects, is a living, 
stimulating book written by a physiologist with 
a broad and sane outlook. It is a work which 
the professional physiologist, the ordinary medical 
prat titmner, and the medical student can read 
with pleasure and profit. Its great value—and 
the present volume is no e\ception--is the amount 
of space which is devoted to sections of physio¬ 
logy which are, as a rule, but shabbily treated 
in other text-books. On the other hand, sections 
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which might merit more complete treatment in 
the light of modern interest and research are, on 
the whole, less thoroughly done than in many 
smaller books. Thus, in the volume under review 
the question of the accessory food factors is con¬ 
fined to a brief note t>y the editor. 

As regard* the present volume, the first three 
chapters deal with different phases of metabolism. 
lhe.se chapters give a mcM excellent historical 
survey of the development of the subject. The 
account of the gradual appreciation of the fact 
that all proteins are not of equal value, gelatine 
being taken as the. example, is particularly in¬ 
teresting and valuable, and, in view of the modern 
trend of ideas, very suggestive. A good deal of 
space is also devoted, with propriety, to the much- 
neglectcd subject of mineral metabolism. Luciam’s 
final conclusion as regards metabolism in the ex¬ 
change both of matter and of energy, whether of 
each tissue or of the oigamsm as a whole, is of 
interest, as he believes that the regulation is “the 
fundamental function ol the nervous system con¬ 
sidered as a whole and a unit, and not of one or 
other part or segment ” 

The next three chapters are devoted to a full 
discussion of reproduction. These chapters are 
full of \aluable information perhaps not quite so 
detailed as in the original -much of which is very 
difficult to find elsewhere 1 lie fact, too, that par¬ 
turition is dealt with in considerable detail as a 
purely physiological phenomenon is excellent. 
These chapters are followed by a suggestive and 
stimulating chapter on tin* stages of life and death. 
Apart from Dastre’s book - and in some respects 
this single chapter even excels that striking work 
—it would be impossible to refer to a more com¬ 
plete source for out-of-the-way details in many * 
varied aspects of physiology. It has also the 
merit of being eminently readable philosophy. Like 
Luciam’s sane pronouncement on the rival claims 
of vitalism and materialism in a a earlier volume, 
his closing sentence to this chapter, and incident¬ 
ally to his own part of the work, is personally 
illuminating:— 

“In order to ensure oursehes this ideal euthari't 
asia, wc have but to convince ourselves that 
materialism is utleily unable to afford any explana¬ 
tion ol the most ancient problems ol man and the 
universe; belie! in philosophy, in the spiritualistic 
or even the idealistic hypothesis, is alt that is 
needed to enable us to estimate life aright and to 
look death in the face, if not with a .smile on our 
lips, at all events with calm resignation and con¬ 
fidence based upon hope." 

The final chapter, as I.uciani states in a foot* 
note, was prepared by his assistant, Prof. 
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jstjigifotif. It gives a rapid summary of ethnology 
anthropology—good in its way, but, owing 
W shortage of space, too compressed to be of 
'r»al value. The point is emphasised that modern 
"sociology shows a marked tendency to state and 
Solve its various problems iri terms of physiology. 

yTo Prof. Pembrey is due hearty congratulations 
for the judicious and careful way in which he 
"has edited the volume. It must have required 
endless patience and time. The translation is 
good, and the number of actual errors detected 
but few. The publishers have produced a book 
*0f pre-war standard in paper, printing, illustra¬ 
tions, and binding. It is a pity, however, that a 
complete index for the five volumes was not in¬ 
corporated in this concluding volume. 

E. P. C. 


Principles of Electrical Engineering. 

Electrical Engineering. Bv Dr. T. F. Wall. 
Pp. xi 4-491. (London: Methuen and Co., Ltd., 
1921.) 2 is. 

A SURVEY of the principles of electrical engin¬ 
eering intended for students in universi¬ 
ties and the advanced classes in technical schools 
is given in this book. The author’s treatment of 
the subject can be commended, although in places 
the condensation will make it difficult for the un¬ 
initiated to follow his reasoning. He begins fcy 
a careful discussion of electrostatic theory, prov¬ 
ing, in some cases by novel methods, the capacity 
formulae which arc used by engineers. He 
describes how the dielectric is sometimes graded 
in high-tension cables, and shows how the requisite 
calculations to find the electric force in the 
dielectric can he made. No mention is made, how¬ 
ever, of the severe limitations imposed on the use 
of intersheath methods of grading by the large 
capacity current which flows in the sheath. The 
corona effect is mentioned, but the formula given is 
not so accurate.as that due to F. W. Peek. The, 
formula; for the sparking voltages between 
spheres arc not given. 

On p. 194 it is stated that the standard values 
. for the resistance of copper at present in use are 
those found hy Matthiessen. This is not the case. 
^Electricians use the international standard of rc- 
4' 'distance for copper given in Publication No. 28 
-of the International Electrotechnical Commission. 
.They also find it advisable to use three tempera- 
ture coefficients : the “ constant-mass ” tempera- 
p tune coefficient, the volume resistivity and the 
L.fljass resistivity temperature coefficients. 

4*;.» Cttt-p. aoa hfewton’s Ia,w of cooling is given, as 
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It* is deduced that the mettj,hg current of‘'a ftis* 
wire varies as the 1.5th power of the chanwtV# foy 
stead of the 125th power, which follows tram 
more accurate theory. On p. 581, !. j», we take- 
it that “ two-thirds " is a misprint for “ three*- 
halves,” as the capacity between two wires *S 
obviously increased by bringing a tfiird wire into 
the neighbourhood. 

The author attacks the problem of practical 
harmonic analysis in the proper way. lie takes 
the Fourier solutions for a H and f>», the coefficient* 
of the cosine and sine components of the Fourier 
series, and computes their values by mathematical 
quadrature. Taking w ordinates for the hjdf- 
w nve, he writes :— 


a..-’ 1 "I ViCOS/i" + I'., cos //“" 4 . . 4 ton )i" rn , 

m L' m ' m m J 

and a similar formula tor />„. 'Taking rn^io, 
he finds the first, third, and fifth harmonics for a 
given curve, and suggests that a similar analysis 
will give the higher harmonics. It should have 
been stated that more ordinates would have tO-bc 
measured if the higher harmonics are to be deter¬ 
mined aieuratcly. 

In ottr opinion the first and third harmonica atfit} 
best determined bv dividing the base of the. posh 
live half of the wave into twelve equal parts and 
then applying Weddle’s rule. To make reason- 
ably certain of finding the fifth harmonic accur¬ 
ately it would lx- necessary to divide the baste 
into eighteen, or better twenty-four, equal parts, 
and draw- the ordinates at the points of division. 
If we apply the author’s method to a rectangular 
wave of height unity, we get b,— 1-263 
b s ~ 0393. The true values, 1275 and 0424) arh 
given bv Weddle’s rule. A. R. 


Semi-popular British Botany. 

A New British Flora: British Wild Flowers in 
their Natural Haunts. Described by A, R. 
Horwood. Vol. 3, pp. xi + 2514- plates- 
18-31; Vol. 4, pp. xi + 257 t- plates 33-49; 
Vol. 5, pp. xi f 234+ plates 50-64; Vol. 6, 
pp. xix+232. (London: 'The (Ires ha in 
Publishing Co., Ltd., jqiq.) us. (,d. net each 
vol. 

T HE first two volumes of this work were 
reviewed in Nature of April 21 last, p. 233. 
Vol. 3 deals with flowers of the woods , 
and copses, roadsides and hedges, while .,the 
fourth volume presents the (lowers of “moun¬ 
tains, hills, and dry places,” ‘Makes, -rivers, 
ditches, and wet places,” “ waste places, gardens, 
refuse-heaps, viljqge greens, farmyards,,), etc.” 

■ fo -'that it : ; *patter* 
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the, various SfHries of the same genus, yet in-a 
semi-popular work of this kind the method has 
much to be -said for it. The coloured plates are 
beautifully done, and the photographs, of which 
there is at least one lor nearly cv-ry species, are 
almost uniformly excellent, and many of them are 
triumphs of art. Perhaps the best feature of the 
Work is that the photographs m almost every rase 
show the habit of the plant in its native haunts. 
Where the plant is shown as part of a landscape 
the effect is often b< antitul, as in the photographs 
ala reed swamp mi a Norfolk broad and of the 
great! yellow vuli-n fi's-.. In a photograph such 
as that which is meant to illustrate the duikweed, 
t?)C latter octupvtng only a small patch on the 
Water surfaie, the eouspu uims elements of the 
vegetation vvltM li hll the test of the figure might 
have been indicated by marginal names. The 
“close-up" photogiaphs are almost uniformly 
successful, and we know ot no other series to 
equal them. Occasionally, however, as in the 
photograph ol the bugle (,1/ngii replans), the 
plants are too iloscly .unrounded b\ other vege¬ 
tation to show their distinctive features. The 
figure ol the lily-ol'-the-valley is evidently taken 
from a garden. Anyone who has seen it flower¬ 
ing wild in an Knglish copse would wish that the 
more dainty wild plant might have been captured 
by the camera in its natural surroundings. The 
distribution ot each species in Britain is given in 
considerable detail, together with the various local 
names and a mass ol lolk-lore the utility of which 
is'somewlut doubtful. 

■ Vol. 5 deals with the flowers of bogs and 
marshes, heaths and moors, rocks and gravelly 
places, 1 he same high quality ot the illustrations 
is maintained, ami many of the photogiaphs show 
not only the plant concerned, but also the ecologi¬ 
cal association in which it flourishes. The last 
part Of this volume, includes “Hints and Notes," 
chiefly on matters ecological, with reference to 
the plants described. An appendix contains a 
Summary ot the natural orders, and short 
diagnoses ol the genera (520) of British flowering 
plants. Ibis is followed by a bibliography of 
general works on such matters as the origin and 
distribution of the British flora, the ecology, 
pollination, soil, fungal and insect pests, and folk¬ 
lore of British plants, A glossary tompletes the 
volume. 

The Sixth and final volume gives unillustrated 
descriptions of species not included in the earlier 
volumes. The l.ondon Catalogue of British 
•Tints (ivyogj enumerated nearly 2000 species, 
and Mr.- D race's British Plant List includes some 
.tooo, of which more than 1000, however, are 
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aliens. About 147 species are considered 
endemic, consisting mainly of Rubi and HiecacijtV 
Differing somewhat in character Irom any pre¬ 
vious treatment of the British flora, this work is 
particularly to be commended as a seim-populaf 
n< count emphasising the'ei ologiual and natural 
history aspects, embellished with numerous photo¬ 
graphs which for the most part an very carefully 
selected. It must be said, however, that the 
ecologv is out ot a very serious kind. 

R. R. G. 


Our Bookshelf. 

Hyneiology. By Dr. ^Brooke M. Anspach. 
Pp. xxvi + 75-i. (London: J. B. Lippincott Co., 
1921.) 421. net. 

Wk have here an excellent treatise- exhaustive, 
clear, well illustrated. The like may be said of 
many medical books, but the present work is 
especially good in that it links up, better than 
most of its predecessors, the student's early scien¬ 
tific work with his later practical instruction. An 
unavoidable fault ot medical training is that it is 
conducted by relays ot specialists, each of whom 
concentrates on a single subject and trenches as 
little as possible on the work ot his colleagues. 
First one group of subjects is laid aside, then 
another, and so on. Theoretically the endeavour' 
is to base practical efficiency on antecedent scien¬ 
tific knowledge; but the human mind lorgets as 
well as learns, and the curnciiliini is long. Com¬ 
monly at the. end of it something ot anatomy, 
physiology, and biology lias faded Irom the mind 
of the budding surgeon, physician, and student of 
man. However well eipnp|>cd to deal with cut- 
ami-dried matters in established ways, he may- 
fail, through lack of understanding, to’ meet 
strange emergencies with new expedients. Be¬ 
coming a practitioner, he may not remain a 
thoughtful man of science. In the present work 
all that is necessary to a full understanding is 
dealt with lucidly, if briefly. The immediate' 
subject-matter is handled as clearly, but in greater 
detail. The book may be cordially recommended, 
for it is very good. 

.Vent Alt-Azimuth Tables, 65° A", to O5 5 .S’. 
1 ’p. xvii+154. (Tokyo: Hydrographic Depart¬ 
ment, 1920.) 

Sixth the very general adoption of the method of 
navigation known ns the Marcq system of position 
lines, in which, whatever the azimuth, the position 
line is determined by one and the same problem, 
the calculation of altitude, many attempts have, 
been made so to simplify the working that tile 
results can to a great extent be effected through 
the medium of .suitably arranged tables bv simple 
inspection. A fresh attempt of this nature forma 
a leading feature of the excellent little work re» 
centlv issued by the Hydrographic Department at, 
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l*}*b"<K' tJii Rev. F. Ball, R.N., and of Capt 
iqutno, of the Brazilian Navy, Mr. S. Ogura, the 
inventor of the method, commences by assuming 
luch a point upon the chart that latitude and hour- 
■ angle are each represented b\ an exact number ol 
degrees. In the subsequent procedure, however, 
he differs wholly from the methods of his pre- 
Cdecessors, and by means of but one special tabic, 

' occupying only eighteen pages, carries out his 
purpose in a manner which, in point of simplicity 
is certain!} not inferior to anything that lias gone 
before. A second tabic of about nine pages is 
added, but this is nothing more than a specially 
, arranged table of logarithmic secants, convenient, 
but not in any way indispensable to the principle 
• upon which the method is based. 

Other new and original tables given in the 
volume are those for finding azimuth, identifying 
an unknown star, and so forth, and the contents 
afford a fresh proof that no effort is spared by the 
Japanese naval authorities to keep in close touch 
with the many developments in the science ol 
navigation that have taken place in recent years. 

Le Destin lies Etodes : Elude v d'.l strouomie 
Physique. By Svante Arrhenius. Traduction 
franfaise par T. Seyrig. (Nfouvelle Collec¬ 
tion scicntiflque.) Pp. v + 224. (Paris: Felix 
Alcan, 1921.) 8 francs net. 

: The course of development of suns and planets 
" from the primitive nebula to planetary death is 
discussed in this book. It deals first with the 
Galaxy, describing the conclusions of Wolf, 
Fusion, Secligcr. Charhcr, and Shnpley on its 
extent and structure. The author ascribes the 
two gieat star streams to the interpenetration of 
two cosmic clouds, the rapid rotational motion 
of certain neluihe that is revealed by the spectro¬ 
scope being supposed to arise from the collision 
of nebulous masses in the course of this inter¬ 
penetration. He holds that the dark regions in 
trie Galaxy have been swept clear by the passage 
of cosmic clouds. 

Several chapters are occupied with planetary 
atmospheres and with the changes that they prob¬ 
ably undergo in the course of the planet’s develop- 
ment. It is' suggested that free oxygen is not 
:• present until the surface is sufficiently cool to he 
•fit for the support of life. The habitability of the 
/planets is also discussed, the moon and Mercurv 
being classed as dead worlds, Mars as possibly- 
supporting low forms of vegetation, while Venus 
is supposed to be in the carboniferous stage. 

The hook ran be recommended for its bold 
' speculations, which include in their scope much 
* recent observational work. 

A. C. D. 'Ckommelin. 

/Kentucky Superstitions. By Dr. D. F. Thomas 
and Lucy B. Thomas. Pp. viii + 334. (Prince- 
: ton, N.J. : Princeton University Press; London t 
Oxford University Press, 1920.) 12s. GJ. net. 
.rtlxTiL recently Kentucky was the most remote 
;»Dd primitive of the. .States of Aipferica. Among 
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ot American social conditions, ‘ the! . 

run; they lived in conditions which Wereff> 
ally tribal, and the most prominent features. Ui 
their social habits were the blood-feud 
illicit still. The Lowland whites and negroes* 
remaining- elements in the population, were also 
very little touched by outside liilluence. ft- ■»' 
therefore not surprising to find that the comp'ilif*. 
of this collection have been able to get together 
more than tour thousand instances of super* 
stitions, among which a firm belief in witchcraft 
and in the efficacy of charms and magical cures in 
illness figures prominently. A large proportion 
of these beliefs will lie familiar to students of 
British folklore. As the Kentucky population was 
derived mainly from the Carolinas, Maryland, and 
Virginia, these superstitions have a pedigree 
going directly back to Kngland in the seven¬ 
teenth century. I lie authors consider that the 
negro has assimilated white folklore, his oply 
contribution being the Voodoo or Hoodoo beliefs. 
Certain elements, however, suggest that a closer 
examination might modify this view. 

.Votes on Dynamics, icith Examples arid Experi¬ 
mental I Cork. By Terry Thomas. Pp. rsj. 
(London : Crosby Lockwood and Son, IQlO.) 
(is. net. - f.r 

The “notes" issued bv Mr. Thomas deal witH'a 
fairly wide range ol dynamical problems, ant} 4 
there are hundreds of excellent exercises, but fht# 
is all one can say in their favour. 1 he diagram* 
are vciy roughly drawn, and the whole style- of 
the book is reminiscent oi the student’s lecture 
notes. Thus one must objei t to ,t statement liH^ 
“The engineer unit of mass is M/g, where Mlsthfe 
mass in pounds, and g — 32 2 or “'lhe various 
forms of energy are : potential, kinetic, heat, . , 
electrical, and chemical”; or “ Neglecting the 
effect of the axle, the moment ol inertia of a'fly-, 
wheel is MKs/z,” without saving anything about 
the construction of the flywheel; or “I,— 1*+!$”' 
in dealing with moments of inertia, without men¬ 
tioning that this refers to a plane lamina. 

The author is of the opinion that it is much 
sater for beginners to reduce all forces to poundhls 
and dvnes, and carries this doctrine so far as To 
introduce the term “tondal.” 'I his is an interest¬ 
ing opinion, but it is very doubtful whether many 
teachers will agree with it. 

S. BkodetskV. 

Countryside Hambies. By \V. S, Furntaux 
(New Fra Library.) Pp. lvi + 18b. (London 
George Philip and Son, Ltd., n.d.) 3V. hd. net 
As a populariser of natural history Mr. FurneBUX 
is already well known. In the present volume the 
contents of which are arranged in accordance With 
the four seasons, attention is directed to many 
of the more striking objects and phenomena, 
chiefly botanical and zoological, that are likely 
to come within notice during walks in the country. 

It is lightly and pleasantly written, and thpjfprty- 
six plates of photographic illustrations are; Very 
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; * Letters to the Editor. 

J Tk* Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
cent he undertake to return, or to correspond with 
ihg writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Occurrence of the Aurora Line in the Spectrum of the 
Night Sky. 

I have pursued the line «f work outlined in my 
‘tetter to Nui'Rf of M,»r<h 31, iqsi (vol. 107, p. 13 j). 
The result has been t<> show tli.it at Terling, Essex, 
4 h© aurora im< run In- photo^rapht-ii on two nights 
Ofll of three. Kxjx'surrs were uinOe on 150 nights, 
'irrespective of \wMihcr. 

’Die in ten si t v on oidm.trv xr.iMiiiic appears to have 
little or no eotif). i t jpn with nuignettc tlislurhancc ra¬ 
the distrihmir.il ol spois on the sun. 'Hie most in¬ 
teresting point tli.1t 1ms come out, however, is that 
the attror.i line is much stronger at Terling than at 
Beanfroni C.isllc, nr.u llcxli.im, Northumberland. 1 
have made exposures <>n tu<'MV<jiW dilTerent single 
nights at flu- lailt r place, rind have nt vci found .1 trace 
of tfyc miror.i line on any of them, though the same 
instrument ami tile same Uiiul of plates were used as 

at Terling. 

Positive results at Telling wire sandwiched in 
between the negative results at Heaufiont; thus the 
latter tarmot he attiduited to seasonal variation. 

Five nights’ i Ltiiiiil.itivi* exjmsure have been tried on 
two occasions at ISi.nifn.nl, and on each plate the 
aurora line was obtained. 

1 have been very much astonished at this diminished 
intensity of the aurora line as on« goes north. The 
difference Ilf latitude is ahuuf y°. It would seem 
that the aurora line as photographed in the south of 
Katgbincl will not f11 into the scheme of distribution 
od the polar aurora. I hope to pursue this line of 
Wtirk to thr noith and to the* south as opportunity 
may “dor. Rayimoh. 

October o. 


Atomic Structure. 

* In connection with the problem of the constitution 
of the atom discussed in my later to Naiurj? of 
March 24 last (vol. J07, p. 104), 1 should like to add 
A few complementary remarks about the manner in 
which the orbits of the electrons, in the atom are 
characterised. 

According to this view of atomic constitution, the 
electrons in the atom ate at ranged in groups in such 
a wav that tne orbit of every cectron within one 
and the same group is' characterised by the same 
total number of quanta. Since, however, for orbits 
characterised bv more than one quantum there exist 
several tjpes of orbits jx>sxessing tin 


j>ossessing the same total 
number of quanta, the elections within each group do 
■not: in genera! play equivalent parts, but are divided 
irtto a number of sub-groups corresponding to different 
types of possible orbits. Now it is a salient feature 
Of this picture that the atom cannot he said to be 
composed of a number of well-defined spherical shells 
of electrons moving in shnrplv separated regions of 
the atom. . In fact, although the electrons of a given 
group in a In I v move within one and the same shell- 
shaped region of the atom, the electrons, at any rate 
of certain sub-groups, will in their revolution penc- 
tmte m^o the region of the orbits of the electrons ; 
of inner groups. *lhis gives rise to a coupling 
between, the various groups, which is 4^ essential; 
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feature of the interpretation of the stability oi 'Igjjfe 
atom. Ax a consequence of this, the orbit of 
electron may be conbidered from different points, 
view', according as attention is mainly paid (1) to 
larger part of the orbit which lits outside the region: 
of inner groups, and which marly coincides with 
almost closed Keplerian 0 ellipse, or (2) to t|c 
mechanical properties of the whole orbit, regarded, as. 
a type of central orbit composed of loops which only: 
in their outer part possess an approximately Kepk 
lerian character. 4 

Now in the classification described in my former 
letter the orbits were regarded from the first, and 
more superficial, point of view. The numbers of. 
quanta characterising the orbits of the electrons fa*,, 
the different groups correspond to Keplerian elLipscs,- 
which coincide approximately with the outer parts of 
the orbits of the electrons in question. It has since,; 
been jx>ssiblc, by a detailed examination of the parts 
of the orbital loops situated within the region of 
inner groups, to classify the 01 hits from the second, 
and more fundamental, [mint of view, leading to s a 
simple and unambiguous icstilt. In fact, we are led 
to a classification in which, when we proceed out¬ 
wards from the nucleus, the numhet of quanta charac-, 
terising a certain group of orbits is always larger by* 
one unit than that of 1 he pnceding group. For the 
groups in the inner region of the atom, where thfc 
attraction of the nucleus pi (ponder a tea, this new. 
rigorous classification coincide-* with the old one of 
my former letter. I3ut it departs from the old for 
groups in which the orbits of the electrons mainlyv 
fall in the outer region of the atom, where the attrac¬ 
tion of the nucleus F largely comp* fixated for by the 
repulsion of the electrons in the inner groups. For 
these groups the quantum numbers of the orbits given 1 
in my former letter wete equal to, or e\en smaller 
than, those of inner groups. 

Notwithstanding the essential piogrexs made by thl$ 
modification in the classification of the orbits, the 
main features of this model of the atom icmain the. 
same. For instance, my former statements of the 
numbers of electrons in the various gioups and sub¬ 
groups in tile atom hold unaltered lor all groups. In 
fact, in fixing these numbers bv the rorrespondence 
principle we find them to depend on the huriTiony of 
the motion of the electrons within t*a< h single group. 

'1 hey dept*nd, therefore, primarily on the relative 
dimensions of the approximately Keplerian loops, and 
only secondarily on the way mi which these loops are 
joined together to form complete central orbits. Thus 
the previous model of the atoms of the inert gases 
holds unaltered also as regards the outer groups, 
provided that the numbers stated a* defining the 
number of quanta of the orbits in the various groups 
are considered instead as defining the number of sub¬ 
groups within the corresponding groups. Moreover, - 
the numbers in question offer an approximate esti¬ 
mate of the spatial extension of the regions of the - 
orbits of the electrons in the different groups in the 
atom. For instance, the orbits in the outermost' 
"shell M in the Niton atom must be characterised as 
six-quanta orbits instead of as two-quanta orbits; but 
the dimensions of the orbital loops will by no meansf’ 
be of the same order of magnitude as those of the ; J 
orbit of an electron revolving in a Keplerian orbits 
characterised by six quanta in the region outside thAt, 
of the orbits of the electrons in the five inner groups;' 4 
they will rather be of the same order as those of a'; 
similar Keplerian orbit characterised by only twt>^ 
quanta. • V|& 

From these remarks it will be seen that my former};! 
applications of the theory to the interpretation 
the ,physted mi ohemlcwl properties of 



rsntfatb in .siAstarrc* unaltered. At trio sari* titnp 
It' elaboration of the theoretical considerations 
ijjSstehed in this letter throws a good deal more light 
Oft- the interpretation of many details. For instance, 
ft 1* possible to account for the appearance in the 
dtom, With increasing atomic number, of groups of 
new constitution in such It way that wo obtain a 
natural interpretation not only, as before, of the 
insistence of such families of elements in the periodic 
table as those of the it on metals nnd the rare earths, 
but also of the almost complete absence of any effect 
the Rontgen-ray spectra of the appearance of such 
groups. This absence is explained by the fact that in 
lliMC families we do not witness any sudden change 
¥jdth increasing atomic number in the total number 
(if quanta of the orbits of the electrons of certain 
groups. On the contrary, we may be assumed to 
witness in the appearance of each of these families 
the completion of a group bv the inclusion of further 
electrons moving in orbits characterised by the same 
fmrnbor of quanta. This addition to the group is 
brought about bv a change in the interaction between 
the various possible t\pes of orbits with this number 

quanta caused by the alteration in the dimensions 
of the orbital Inops and in the “apparent” number 
of quanta which may* be said to characterise these 
(oops. 

I have confined mvself here to these points of 
general character. For details of the theory nnd its 
applications 1 must refer the render to a paper in 
preparation for publication by the Roval Danish 
Academy of Science. N. Bohr. 

'Copenhagen, September 16. 

The Separation of Chlorine into Isotopes. 

In Nui u* of April 22, 1920 (vol. 105, p. 230) Harkins 
ind Hrookir imported that they had obtained a partial 
separation of the element chlorine into isotopes. Five 
3ctermination', made early in February of that year 
showed atomic weight increases of 005?, 0059, 0057, 
1055. and 0053 unit of atomic weight. Assuming 
hat ordinarv chlorirn lias an atomic weight equal to 
55*460, the raw chlorine as separated had an atomic 
A tight equal to. 35 515. 

Shortly after the publication of this report in 
^\T”kr the progress of the separation was stopped 
yy. tr. •• death of Mr. Brocker. Soon after this an 
Jivtirelv independent diffusion was begun by Dr. 
^nson Have*, and the present writer, using new 
Apparatus and a different source for the hydrogen 
shloride. In (his na\ about twenty grams of chlorine 
Jt'hich has an atomic weight higher by 00375 unit 
h$in that of mdinan ihlonne, and eighty grams with 
m atomic weight higher by 0034 unit, have been ob- 
aincsl, together with several kilograms the atomic 
ycight of which has not been determined, but must 
W more than 02 unit high in order to give the results 
iUed above. Thus far the effort has been to collect 
tonsiderable material for future work rather than to 
Jtft the maximum increase of atomic weight. The 
fetal Is of this, work were reported to one of the* 
American chemical journals in April of this year, but 
publication may be delayed many months by a strike 
>f the printers. 

The atomic-weight method used gave results 
iCcurate to 0003 unit of atomic weight, and con- 
isted in determining the amounts of acid in samples 
rf ordinary and i&otopic hydtochloric acid of the same 
tensity. The pyknometer was made in such a way 
A to give high precision, and the thermostat was 
%gyiiated to 0-001°. Eighteen a tom jo.,*Weight deter- 


and'Iodine, was ensured by using only the ipufest 
materials in the diffusion in an apparatus countetiffg 
of glass and porous porcelain only, and by Arts 
crystallising the chlorine from water in the forth of 
sodium chloride three times and bv precipitating- it 
one#* in the same form bv pacing in isotogdb 
hydrogen chloride gas, In addition to thi*. two 
fional distillations with potassium pet mangnnate and 
one fractional distillation without this substance were 
list'd. 

Mr. P H Liggett, who worked with the present 
writer on this problem in the vent 1017 rb, has re¬ 
ported that he also has secured an incirase of 0*05 
in the atomic weight of <hlurin»* by using the mum* 
method the diffusion of hydrogen chloride gas. 

Thus we have dcfiniti lv confirmed the sep.uation 
icpoited by Harkins and Broeker. 

Win mm D. H arkins. 

l 7 ni\eisity of Chicago, August 28. 


The Pickering Series in 0 Type Stars. 

Ii- tin* I'u kering series, consisting oi the lines 541 r, 
4542, .poo, t tr., in s-tellfu spectra, is due to ioqtM'd 
helium, it is known from the investigations of Fd&kT 
and from Bohr’s the<n\ that theie must bo additional 
lines which appear as violet components of the Buhner 
series of liulrogen. As these components have nn 
overage scpaiation of 2 A. they should be readily seCA 
in the spectra of O type stats. Unfortunately, there 
are two unfavourable citcumstani.es: first, the O rvpto 
stars are all faint, and, second!), the lines of both- 
the Balmcr and the Picketing series ,ue in general 

diffuse as to be hopelessly blended. 

A preliminary survey was made hem last voar of 
O type stars for the put pose of seletting one or more 
stars of reasonable brightness and with fairlv sharp 
lines. As a result 10 I.acertn?, type Oe 5, magnitude 
4 <> was selected as the most suitable star for tests 
with higher dispersion. On resuming work this year 
the director, Dr. J. S. Plasketf, directed attention to 
<> Sagituv, tvne Oc, magnitude 0 2, as also a very suit¬ 
able star. Alter some preliminarv e\)xa intents, ttoo 
plates of 9 Sagittal anti 10 Laceit;e with thiee-pri&m 
dispersion (ro A. to 1 mm. at Ily) were secured ort 
August 12 which showed components at II ft and Hyftt 
the theoretical scpaiation. With this ns n start, check 
plates were secured, nnd in addition high dispersion 
plates, requiring q-10 hours’ exposure were secured 
of the region around Ha in 10 Lnrertrr The pre¬ 
liminarv wave-lengths on the international scale of 
the complete Pkkering series, ami also of the Balmcr 
series, are summarised in the following table:— 

l»i< keimj; 6«rie* i H.'tlmcr serifs 


Star. ; 

Computed. 

Star 

j 1 Star - T.ah 

65597 < 1 

6560-15 

656279 1 

4 'OO 

54 " 54 

54"'53 



4*59‘°7 3 

4*59 35 

4*61-34 

+ *or 

4541 '6? i 

4541 '62 



433*77 I 

433 * 70 

4340 45 

- 02 

4200*00 ! 

4199 *6 



4001,-96 j 

4100 OO 

4IOI 70 

- ‘04 


J The w.ive-longth of Ha wh« Mourned in Older to ibe portion 

of the other component. Measures of the Ha component weio difficult to 
make, partly on account of the Amatl linear duperoon and partlv 
of tfce t*«*tcnce of a tuie 6558 6 , origin unknown. 

* Wwd wnh Rowler i, enhanced nitrogen line 4B58 8$ in ro Jt+Cgrtit. 46 
hwvJi: fpS&b*** ttmsJftttH P ro te b b obliiarfcwd fy tf>a 



*10 


NAritRg: 


TW first column contains measured wave-lengths 
of the Pit kering scries in the star, the second the 
computed values, the third contain*, the measured 
Wave-lrngths of the Balmer series in the star, and 
the tour 111 the residuals, star -laboratory, using 
Curtis’s uave-lengths. Jn view of the closeness 
,of the agreement betw*#n the obs< tved and com¬ 
puted values, there can be no doubt as to the 
existence of the helium lomponents of the Palmer 
series, and heme no doubt that the Picketing series 
is due to enhanced helium. 

Using these preliminary wave-lengths, corrected to 
vacuum, the value of the constant \’ l( , in Bohi’s 

formula, n Nn.( 1 1 „), for the Pickering series 

v 4* »*-/ 

has been computed for all lines except those with 
footnotes, 'Ihe weighted mean, using in addition 
, the measured wave-length 468576, comes out 
N)»«" 43 x u.ith a total range of 168. From the 

vye|l-kiiou n formula 

N,„.- N„ 

M No 

arising from tin* correction to Bohr’s simple theory on 
account of the motion of the* nucleus, the mass of 
the election m„ m terms of the mass M of the 

h\drogen atom comes out 0 . The revised values 

1 o 51 0 

of the wave-lengths which will Jesuit from additional 
plates and ie-irirasures should give a value of the 
election mass of a high degree of accuracy. 

Jn a Ktrnt pap* r (Proc, Ko\ . Svk.., A, vol. <)<i, p. 155, 
U)2i) Saha has predated that at about the stage Ob 
iu sli liar spj'Ltiu the Balmer senes divipjwars and 
U replaced b\ the Pokering lines 05110, 4850, 4 {$<0 
4100. Kcteience to his tables shows that 'the 
enhanced Mg line 44S1 should disappear at ,1 still 
higher temperature than the Balmer series. In the 
Sdar <1 Sagrtt.e the line 4J.X1 has almost disappeared, 
in fact it has unlv hern glimpsed on one of several 
plates. I low ever, at fly there are lines at 4^404 
(My) and 41488 further, My is about six times ns 
intense as the Pukering component. This non-veri¬ 
fication of Salu s predation is scarrclv surprising 
xWhen it is retailed thru the mbula*. wliiMi are proh- 
ahlv more advametl than () fvpe si.irs, show the 
Balmer senes (f.itk ()l>servafoi\ Publications, vol. 13J 

. _ . . . H. If. Pmskkit.' * 

Dominion Astrophvsic.ii Obser\att>r\, 

\ ieloi ia, IU’, Septcnihej ry. 


Radiation and Chemical Action. 




taining t«x> gr. of cane-sugar and 3 65 gr. of kydrdJtfK 
chloride per litre was made up and divided into 
portions. One was left to stand indoors at r<XWj*£ 
temperature (14 7 0 C.), while the other was forct^?* 
upwards through four fine jets made from 3 
diameter glass tubing drawn out to the narrowest .TO*.' 
capillaries; this treatment took place on the roof fc: 
full sunshine. The liquid from the j*‘t.s formed 
columns rfbout 8 cm. high, which then broke up iflfeb 
clouds of small drops, the drops rising a further, 
40 cm. They were allowed to fall, and collected in %V 
large dish; the temperature of the resulting HqUiq - 
had risen to iq i° (\ , 

Now for the cane-sugar at the concentrations u$rt?v 
the fxriod required for half to be inverted is at z <0 
from Lewis's measurement of the velocity constant- 
1 t>x 10 s 'seconds, or approximately 47 hours. Oh 
Lewis's hyj>othe>is, illumination by the sun shoujjt'* 
reduce this to 3X m •' seconds; hence it was reasonable 
to expect some indication of a more rapid change ini' 
tile exposed portion if tht hv jrothexis were true. Two 
l>oIarimefer tubes were tilled, one with the exposed' 
{jortion, the other with the unexposed. The rotations 
measured were:- t'nexjK*s*d solution, 1406°; expobedfr. 
solution (measured 2 nun. later), 1282°. In other**' 
words, illumination hv the sun had had no appreciable 
elfect on the reaction veloatv. ‘ •' 

I he size of the drops in which the one portion had 
been exposed was nuasnnd later by catching drops of 
the same solution formed under iho same conditions 
on black velvet and measuring them under a micro* 
scope. Thev were of preth constant size, the 
average diameter being 0015 cm It is thus difficult ' 
to imagine that the absente of anv effect was due t& 
absorption hv the solvent Further, from Stokes ’4 
formula tin* si/e giws an aveiage time of fall 
o(>8 second, so that the time of exposure IS. \ 
ridiculouslv ample. F01 even if tlie ratliation density 
at in had been n*diieed inside ea< h drop, hv absorp- . 
fioti, to to-" of its value, which is unlikelv, then a 
rough calculation, assuming the liutli of the hypo¬ 
thesis, shows, that an exposure fur this time should , 
result in a difference in polarimeter reading for (lift 
two solutions of about 1instead of tht* observed 
024 °: 

It is, of course, realised that this simple experiment, 
has no bearing upon M. Perrin's version of the radia¬ 
tion hvpothesis, in whith the reactants are supposed 
to absorb several quanta of considerably longer wave¬ 
length than 1 2 /<. Rut this also tan be tested dirertlv ,, 
hv experiments, which it is proposed to carry out here'* 
as soon as possible. T. W. J. Tutor. ' 

Brasenosc College, Oxford, Ootobt. 2. 


^ Pkdt»va^//r,*a/ Magazine for November, iqjo, 
Prtif. Lindem.inn has shown that if Pn>f. \\\ ('. M,<- 
Lewis’s liv poihesis is true, i.e. that the velocity of a 
chemical reaction is proportional to the intensity J n 
the s\stem of the i.idiation of a wave-length which 
is charm, tens tic of the reaction, then in the case of 
the inversion of c ane-sugar b\ dilute acid, exposure 
to tfie radiation ol the sun should increase the reaction 
velocity 5 s U y" times. 

Recently Prof, l/wis has suggested that anv such 
effect would not be true for the conditions under 
which such a reaction is usually carried our, because 
the activating ra\s lie in the region of iu, and at this 
wave-length water, the solvent, would absorb the 
radiation almost totally in the first thin layer, so (hat 
the hulk of the liuuid would remain unaffected. 

Lr order to lest the radiation hypothesis, paving 
heed to Prof, Lewis’s suggestion, the following simple 
experiment has been, carried out. A solution con- 
NO. ; t; VOL.' ‘ • 1 ' ' ‘ \v 


Qualities of Valency. 

In his article in Silence of July 22 (see NaiituBi t ' 
September 15, p. 101), and in his address to Sections'* ’ 
A and B of the British Association at Edinburjjlf, 
Dr. living Langmuir asks us to believe that tbt;- 0 
sodium and chloiine atoms in sodium chloride are f 
never united bv a chemical bond, i.e. that the sal^, v 
is ionised in its svnthesis and remains ionised unde£k<$ 
all conditions. This appears to be a denial of they* 
existence of NaCl molecules, vet such molecules exi$t$" 
in the state of vapour at eir. iooo 0 ('. Are we, th&r«'^ 
to suppose that sodium and chlorine ions are 
together at this temperature by electrostatic attractiotjy> 
only '* 1 Difficult to reconcile with this idea, if it 
applied to salts in general, are the phenomena 
aqueous solutions of some salts—mercuric salts,, 
example—which are attributed to imperfect ionisatW^ 
and lh6>prta*;,of specif 

Vt'^ 'Jr & 


blytes on dilution. These difficulties, if they are 
might be removed by reverting to the idea of 
Ctrons acting as binding material in compounds 
hie of ionisation instead of supposing that they 
|»ve passed completely and irreversibly over fiom 
she positive to the negative atom and have l«een in- 
.^prpprated into the sheath of* he latlei. This is not to 
(COafuwr ole. ttovalency with roy alt'-ney, for the essen¬ 
tial different e between the two hinds of valem v is 
(Still that electrons ate ttanstetable in the one case 
Ptul not in the other. » 

ft i> apparent, however, that Dr. Langmuir regards 
[kmisation in a w ider sense than is usual from his 
Statement that “<omi>ouiuis v.iLhout covaleno must 
fOjfnfef of |x>siiivel} and negatively chaiged ions”; 
$nd th.it among such compounds he places SK„ 
•because the sulphur atom is sufficiently pc&itiw to 
yield to the powerful attraction of the fluoiine atoms 
for electrons. j 

Irt this entitle, tion 1 would like to direct attention 
,to the unique characteristics of the elements of the 
first short period as compared with those of the. second 
.short ]>eriod and following jx’riods, and to inquire 
whether l)r. I.angmuii’s theory can afford an explana¬ 
tion of them. 

The hvdrid.-s of the first short |>eriod are inert com¬ 
pared with corresponding hydrides in subsequent 
periods. Compare, for example, OH, with .Silt,. 
Why is Cl I, stable and inert, while .SiH, is rather 
unstable and undergoes metathesis with some salts? 
Presumably II is joined to C in methane bv covalencv, 
While the hvdrogon of silane is "ionised.” Why is 
this so i (Omparison of 111 ' with HCI shows an 
analogous difference. Whv is I IF so weak an acid ? 
Certainly not for lack of electronegativeness on tile 
part of fluorine. If we ate to regard HCI as always 
“ionised,” tb.es covalencv in the case of (IF gradually 

f ive place to electmvalen.y as its aqueous solution is 
ihlted and specific conductivity increases, and, if so, 
why? Comp.itison of C(’l, with SiCI, is equally 
interesting, because Ct'l, is analogous toCll, in inert¬ 
ness and SiCI, to SiH, in reactivity. Whv, then, does 
covalent y obtain with one chloride and electrovalcmy 
with the other ' 

These few questions point to the fundamental 
profe-m of the gradation of ptoperlies of the elements 
in the periodic classification ; and further develop¬ 
ments 1 'f his theory, whith Or. Langmuir promises, 
fi'i't be looked for with gieat interest. I 

R. M. Cavfn. 

,Ro\nl 'I eehnical College. Glasgow, I 

September zb. ! 


cule? Judging from the constancy of he over A ctfflCe, 
of tem[vralures, the latter would appear to, he the 
more icasonable assumption. The 1 .latiotjship 
between v and the absoibcd and t milled 11 equeriglejji 
would thus be left open. 

On this hypothesis it is ]X>ssible to asetibe a simple 
nuMinng to the Dushman equation, tut the “period' 
of existence ” of the molecule in the active condition.' 
"ill be 1 v, i.r. the i>eriod oi time cotr.-ponding to 
one mole.ubtr vibtatton. This equation .on Id not. 
hold if tin- rate of chemical decomposition oi tin active 
molecule was in any way different from its tat.; of 
decay, due to the emission of quanta to its environ¬ 
ment. For it there is any difference between the two 
tntes, the position of equilibiium will he disturbed, 
and the number of a Wive molecules will not be given 
by the Maxwell relation. In general, the time of 
association of ,m activating quat turn (of a lower 
Ireqttency than .■) witli a gaseous molecule will he 
greater than i/r, so that the effect of chemical de¬ 
composition will lower the concentration of the active 
molecules at the steady state and decrease the velo¬ 
city constant, s would in these circutnstnn.es be less 
than the value obtained from tlit* Dushman equation. 
Tolinan fjourn. A.C.S., 1021, yol. 4 j, p. 2tx.t) finds 
for nitrogen pentoxide that k (t..lc.)“K;X 10 -', while 
k (obs.) . 4X7x10-’. The change in k is thus in (he 
inquired ditiction. The a act agreement obtained by 
Dushman in the ease of phosphine would thus appear 1 
to be accidental. W. K. Gahvf.k, ■J!' 

University t'ollege, f.ondon. 

The Duration of Sunrise and Sunset. 

Mv attention having been accidentally dire, ted to., 
this matter, 1 have made observations for the purpose, 
of comparing the obsetved duration of sunrise and 
sunset with the duration computed from geographical, 
position and Nautical Almanac data, and have now 
seventy-nine complete observations, made mostly with 
marine horizons on Manila Bay, the China Sea, the 
open Pacific, Vineyard Sound, and Buzzard's Bay, 
with a few made yvith land horizons. The view¬ 
points have been from sea-bea. h to 151a metres . 
elevation. 

Ihete sc m t,. be tyyo types of mutine sunrise and 
suns.-t; one, type A, about tyvicc as fiequent as thd; 
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The Dushman Equation for the Velocity of a Mono- 
molecular Reaction. 

In view of the discussion at the Faradav Society 
ph September 28, it is perhaps of interest to direct 
'•Wen tion ti> the Dushman equation for the niono- 
t^ojecular velocity constant (Journal A.C.S., 1921, 

V * t N/i*. 

VO). 43 ’ !>• ,W7). This equation, * = where h, R, 

_ SA. 

T. and v have the usual significance and's tepre- 
itents the number of active molecules, is found to hold 
, ooH.V accurately for certain monomolecular reactions 
have been investigated. Of these the chief are 
Wig decomposition of phosphine and nitrogen pent- 
■ Much dispute has arisen as to the meaning 
■ s 9* i. v - , f s this related to the frequencies of the 
(tebt'dbeg radiation, or is it a frequency characteristic 
of qoma d|.|r$e of freedom fn the decomposing'mqle*. 


1921 nnop 
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Fk,. 1.—T>pcs of marine sunii*.e sunset. 

other and accompanied In Imrizon mirage. The 
diagrams (Fig. i) accompanying this letter, sketched . 
from photographs obtained at Woods Hole, show the 
characteristics of the two typos, which are described 
yyith historical details in Papular Astronomy (vol, *q, 
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(ip. z$i if., May, ryai) and, with theory and methods 
used, in the yhthj/ptue Journal of Siunce (vol. 17, 
pp. 607-14, uj2o). j 

*lhe rime observations, made with field-glass or 
telescope, stop-watch, and ordinary watch, show that 

* with type A there is, on the whole, a slight excels oJ 
observed duration ovn computed, amounting for 
forty-four cases to 055 jj* r cent.; a few cases give 
small clclx ienefi s. I his mav he, perhaps, explained 
hv atmospheric dspi rsjon. Ivpe B, however, always 
gives excess, som< times remarkably large, even 
2 min , or »><h p#r rent , with an average excess for 
twontv-tvvo <•!*•« >» of 12 ] per rein., which is difficult to 
explain. 

Records of duiatiou of sunrise and sunset are almost 
nonexistent, a careful scauM, with inquiries of 
several proinin* ni astionomers, has faihd to prc>duce 
more than about hilt ,1 do/in, mostly made by fa* 
Gen til at I’omhc hery in iy<x) while on his transit of 
“Venus t vp* ditjom While he made no such use of 
them, on nunputing ihev give results in agreement 
with the above It would seem, perhaps, worth while 

• for oilers to tala the matter up and record and pub¬ 
lish at trust date and hour, geograph it al position, 
nature ol hori/on, duration, and fy|X‘ or form of disc. 
The hoii/011 should he quit*' level or distant if at all 
irregular. XaMirallv, tin be-f hori/on is that of the 
sea or a huge lake; hut l have reason to believe that 
till’ results of observing with a distant level land 
horizon might he sometimes quite extraordinary. 

While the sun is the source of light in such observa¬ 
tions, and the A antu.al Al at mute and four-place 
logarithms have to he used in the computing, the 
subject is not astronomical, but meteorological, and, 

1 believe, has to do with temperature distribution in 
the ntnmspheie. We have he»i.• one of those residual 
phenomena the mihIv of which mav lead to the dis¬ 
covery of inlciesling facts- and which can he for¬ 
warded hv amatem obsetvers, the mure and the more 
Wldelv s t alien'd the better. 

W(! t ARL> J. FIM1FR. 

Camhiidge, Mass., September r^. 


U Bisexuality in Animals a Function pf Motion? ! 

Jn Nui.rf of September 39, p. 145, I)r. Orton 1 
makes the inlen'.ting suggestion that bisexuality in 
animals mav lm i.uisallv comietied with the develop- j 
incut of a free!v moving, as opposed to the sessile or 
sluggish, habit Reviewing the incidence of herma¬ 
phroditism and bisexuality in the animal kingdom, lit* 
reasserts the proposition put forward hv Claus that 
hermaphroditism is found most frequently in fixed, 
parasitic, and sluggish animals The two modes of 
reproduction may therefore he functions of the degree 
of motor a< ttvit\ manifested hv animals. 

I do not wish to contradict Dr. Oiton's geneial 
prof xv.it it hi, 1 specially as he lias homed it tentatively 
and without dogm i. Rut 1 would like to jump out 
that in the Mollusca we have an excellent opportunitv 
of testing the ttuih of the suggestion in a single 
group. 1 hr stieptom uious (iastto|>oda are, with 
some exceptions, bisexual; the Kuthvneura ate c\- 
clusiveU h* 1 maphrodue 1 do not think, however, 
that we can select the h’utliv neura as exehisivelv 
“sluggish” animals and the Stieptoncuia as ex¬ 
clusive! v “active,” Ilic Fulmonata (Euthyneura), 
with the it lengthv (estivation or hibernation period, 
might be regauled ns more sluggish than the average 
FrOsobrunch. But other Euthyneura which apparently 
do not activate or hibernate far a long period cannot 
be regarded as more sluggish than, the Streptoneura* . 
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viz. the Tfciibramhs and .\'u<lil>ramhs. Having Vcpt 
many of these? animal* in captivity mvself, l tyua, 
testify that they arc- no loss active than Streptonttftgf • 
observed under similar conditions. An Aplysia is 
more sluggish than a But unurn 01 a Paludestrina. > 
admit that an intimate **tudv of the habits of all 
pod a is not available, bub tin* known facts go to shertfc, 
that many of the hermaphrodite forms are as active# 
as the bisexual ones. Di. Orton may reply that m*ny , 
of the apparently bisexual forms may be liable to 
mttrimttent hermaphroditism 1 have no doubt that 
permanent and ftitermiltcnt hennaphioditism may be7; 
commoner in the Streptoneura than we imagine, but 
all the evidence accumulated over many years goes 1 to 
show that bisexuality is regular ancl very 
developed among this group. Dunrig the last two 
years, f<$r example, I have • xamiued more than a. 
hundred examples of various spec fi-s of Paludestrhg) 
and kindred genera, and not found a •‘ingle hrnnnphrp* 
dite form. In Felscneers's “Variations et lcuf 
Keredire the/ les Mollu'-qucs ’’ f 1 <jr»< 1) there are only, 
five genera cited in which occasional hermaphroditisiw 
is recorded, though doubtless Dr Orton could add. a, 
few more to the list. . I 

The suggestion that hermapluodihsm is either thiB*,' 
direct result of the sedentary habit or that it is in 
some way facultative fot animals leading such a mode 
of lib* is indeed interesting But in that case it is. 
difficult to see why it is not found as the exclusive 
mode of reproduction among the Seaphopoda, the „ 
Lamellibranchia, and the Folvplacophora (Chitons), 
which are all, on the whole, more sluggish than the 
Streptoneura. Dr. Orton’s proposition mav well be 
true of sessile or parasitic forms, but it senna ly seems 
to he true of animals which ate merely sluggish. It , 
should he pointed out that great diversity of habit 
occurs in the various groups of Gastropoda which", 
might on a superficial view, perhaps, hr categorised 
as “active” or “sluggish” Along with really 
sluggish forms are associated species which are active 
swimmers, borrowers, and climhcis. Finally, it might 
be asked whether the locomotor te st is an entirely safe 
criterion of physiological “sluggishness” or “ aC-» 
tivity.” G (\ Rousoh. 

Zoological Department, British Museum 
(Natural History), October 3. 


An Algebraical Identity. 

Ts Nviikf of fulv 21 (vol. 107, p. 052) appears a 
fi tter from Mr. \V E. If. Berwick, inquiring whether 
the values of v, z Satisfying the equation <- 

which are derivable from Gauss’s cyclotomic formula^,, 
constitute generally the primitive solution of this equate 
tion. In reply f have to |>oint out that a comparison , 
of Gauss’s formula. 1 (Mathews, “Theory of Numbers*’ 1 
p. .>15) with Kronecker’s formula 1 

!i(T + LT CD Ilf I -'),n(i 

(Mathews, j>. 253), where T* -Dr*-4 is the primitive 
solution of this equation, '1' and I' being positive 
shows that 2, v are connected with the primitive soltf* 
tion a, b by the relation < ■ 

! *! + \'1> i v! + i/pby ’ 

2 2 .'’4 

where h is the number of properly primitive c!aa$e® 
of determinant />. Incidentally, ii appears that 
always positive and y negative. 

j R, F* 
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Consciousness and the 'Unconscious . 1 

By Pkof. C. I.miyu Mokuax. LI..I)., D.Sc., F.R.S. 
Emergent Evolution. 

UY general consent we ve in a world in which 



there seems to be 'an orderly passage ol 
&*Cnts. I hat orderly passage of events, m so 
far as something new comes on to the scene ol 
Nature, is what l here mean by evolution. It 
nothing really new emerges—if there be only per- 
iJUtations ol what was pre-existent (permutations 
predictable m advance by some Laplacean calcu- 
atorf thin, so lar, there IS no evolution, though 
:h<tre may he piogress through survival and 
ijpread, on one hand, and elimination on the 
ither. Ibider Nature is to he included tin.- plan, 
tspressive ol natural law, on which all events (in¬ 
folding mental events) run their course. 

Prom the point of view ol a philosophy based 
irl science our aim is to intcipret the natural plan 
tf• evolution, and this is to be loyally accepted 
ust as we find it. 1 lie most resolute modern 
ttempt to interpret evolution from this point ol 
view is that ol Prof. S. Alexander in his "Space, 
Time, and Deity.” lie starts from the world of 
common sense and science as it seems to be given 
for thought to interpret. In order to get at the 
very foundation of Nature lie bids us think out of 
it all that can possibly be excluded short of the 
■Utter annihilation of events. lhat gives us a 
wtyrld of ultimate or basal events in purely spatial 
aij'd temporal relations. This he c alls space- 
time,” inseparably hyphened throughout Nature. 
From this is evolved matter, with its primary and, 
at a later stage of development, iis secondary 
qualities. lieu- new relations, other than those 
Which are only spatio-temporal, supervene. Later 
in logical and historical .sequence comes life, a 
pew quality of certain systems of matter in 
moti>.\ involving or expressing new relations 
thus lar not in being. Then within this organic 
matrix, already " qualities! ” (as lie says) by life, 
there arises the quality of consciousness, the 
highest that we know. What may lie hevond this 
iU Prof. Alexander’s scheme may' be learnt from 
hts book. 

This thumb-nail sketch can do slight justice to 
a theme worked out in elaborate detail on a large 
canvas. The treatment purports to formulate the 
whole natural plan of progressive evolution. 
From the bosom of space-time emerge the in¬ 
organic, the organic, the conscious," and, per¬ 
chance, something beyond. And with this suc¬ 
cessive emergence of new qualities goes the pro¬ 
gressive emergence of new orders and modes of 
related ness. The plan of evolution shows succes¬ 
sively higher and richer developments. 

’Such a doctrine, philosophical in range hut 
Scientific, in spirit, to which, I may perhaps be 
allowed to say, 1, too, have been led by a rather 
different route—I call emergent evolution. 

blf**# 1 ? f rt ?" *?. awdsticiaj »<fdr*n ,d«livct«d to Section 1 


The concept of emergence is dealt with hy J . 
Mill, in his ‘Logic, 1 under the 1 consideration <yf 
heliropalhic laws." ihe weird "emergent," 33 
contrasted with “resultant,” was suggested b$ 

, ( ‘ IL Lewes in his "Problems of Lite and Mind." 
When oxygen, having certain propel ties, com* 1 
bines with hydrogen having' otliei properties,’ 
there is formed water, some ol the properties of 
■ which aie quite different. The weight of the 
• compound is an additive resultant, and can be 
calculated bclorc: the 1 event. .Suudrv oilier proper¬ 
ties are constitutive eniergents, which could not 
be piedieled in advance of any existent example 
°t combination. Of course, when we have learnt* 
what happens in "tins’’ particular instance in 
"these ” eneumstanees, we can predict wbnt will 
happen in "that" like instance in similar cir¬ 
cumstances. We have learnt something of .the 
natural plan ol evolution. W-’c may also predicti¬ 
on the basis ot analogy as we learn to grasp more 
adequately the natural order or plan ot event#- 
: But could we predict what will happen prior to 
any given instance i.e. pnot to the development' 
of this stage ol the c volution,«r\ plan.-' Could we 
picehct hfe from the plane ot the* inorganic, of* 

I consciousness from the plane ot lifer In accord- 
a nee with the principles of emergent evolution’vve, 
could not do so. 1 lie Laplacean calculator' is here* 

! out of court. ' *' 

In Mi,ul. 

lo come to closer quarters with our sectional 
topic, vvliat do we mean when we say that this 
or that is in mind r In a well-known passage 
Berkeley distinguished that which is in mind "by 
way Ot attribute: " from that which is m mind "by 
wav ol idea." Lully realising- that this should be 
read in the light of Berkeley’s adherence to the. 
creative: concept, one may none tile less claim for 
it validity on the empirical plane where nnnd is 
regarded as a product of emergent evolution. The 
burner, therefore (i.c. what is present in mind by, 
way ot attribute), 1 shall speak of as minding, tht 
latter as that vs Inch is minded. Ihe former is *. 
character constitutive of the mind--that in virtu* 
of which it is a mind ; the latter is objective to 
the mind or for the mind. 'That which is minded 
always implies minding ; but it does not necessarily 
follow that minding implies something minded. 

1 he distinction based on that drawn hy 
Berkeley may he expressed in another wav. One 
may lie said to he conscious in perceiving, re¬ 
membering', and, at large, minding; that which 
is perceived, remembered, or minded is u hat one 
is conscious of. I am conscious in attending to 
the rhythm or the thought of a poem ; 1 am con¬ 
scious of that to which I so attend. 1 need O 0 t 
then be conscious of attending to the poem, 
though perhaps 1 may, in psychological mood*' 
subsequently' make the preceding process of arten- 
ti.00 30 obieijt.of thought. 
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dependence and Correlation. 

On these terms what is minded is no less mental 
:lian tile jiriK.ess ul minding, lint 1 suggest that 
:hi> word “i onsc iousness’’ should lx; reserved lot 
-hat whit h Berkeley spoke of as "m mind In way 
>f attribute," nr, in Prol. Alexander's wav of pitt¬ 
ing it, as "a quality " ol that organism winc h is 
tonseimis m minding. Anyhow, consciousness is 
tcre in the world. Creative evolution savs: Yes, 
ure in the world, but not of the world. It acts 
as elan vital) into or through the organjsnt re¬ 
garded as a physic al system; hut its source is 
iisparate order of lx mg to which, in and fot 
tSelf, and mi sic h, it properly belongs. It depends 
m the physical organism in .at but not in being. 
Mow tills, I urge, IS ,1 inetempirieal explanation 
if given facts, but not an enipiucal interpretation 
if them as (in my view) science tries to interpret. 
And its cause should he tried before a diflcrent 
Court of appeal from that of science. Hence 
Under emergent evolution one uses the word “de- 
pendem e ” in another sense, and urges that the* 
Very bung ol i misi iousness, as a cjiudity of the 
organism, depends upon (or implies the presence 
ol) the quality ol life as pnor in the natural order 
ol emcigcnce. If we enumerate sticiessiie stages, 
then c oiiscionsness is a quality (4) ol c ertain 
things (very complex and highly organised things) 
in this world. In these same things there is also 
present the quality of lite (}), and a specially 
differentiated chemical constitution (->). Empiric - 
Htly vve never lind (4) without ( 4 ), nor (4) without 
(a); and vve evpicss this by saying that conscious¬ 
ness depends on (or implies the presence of) lile, 
and that life depends on a specialised kind ol 
Chemical c ‘institution. It is an irreversible order 
. of dependence. But thcie are things, such as 
plants, in which we lind (as k inmmonlv held) 
life without 1 onsciousness; and other things, such 
its niinciids, in which there is chemical constitu¬ 
tion (not, of course, "the same” ehcmkal con¬ 
stitution} without life, hatthermorc, there seems 
, 10 have been a time when consc iousness had not 
yet been evolved; and an earlier time at which 
lile had 110 existence. Hut this or that clu-mical 
constitution is itself an emergent quality (j) ol 
certain tilings; and there was probably a yet 
earlier stage ol evolution at which even this 
quality hail not yet emerged a purely physical 
Stage (1) at which (let us say) electrons afforded 
the ultimate' terms in relation within physical 
events, continuously changing .under electro¬ 
magnetic (and, of c'cmtse, also under spatio-tem¬ 
poral) relations. 

lliere is clearly nothing in the foregoing thesis 
which necessaiilv precludes the- further considera¬ 
tion of the same events from the point of view of 
creative evolution. The questions; What makes 
emergents emerge.-* What directs the whole 
Course of emergent evolution?---these questions 
and their like arc then ■ quite in place. Further 
more, ns between emergent thesis and creative 
antithesis, Kant's "Solution of the Third Anti¬ 
nomy ” may afford a guiding elite, , 
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The Quality of Consciousness 1 , '/■ ; 

Before proceeding further certain prelimiMaj 
questions must be briefly considered. First, 
there progressively emergent evolution in edi 
seiousness? It is a question of cardinal irnpot 
.nice. My contention is that such evolution obfah 
in both aspects, inner aVid outer, the one in Cornell 
turn with the other. This means that interpret) 
lion under emergent evolution is applicable'1 
mental no less than to non-mental events. 1 
other words, there is just as much progressiv 
emergence in the inner or psvchical aspect 1 
organic nature as there is in the outer or physil 
logical aspect. This is the keynote of ment; 
evolution throughout its whole range. 

I regret here to depart from the conclusion I 
which 1 ’rcif. Alexander has been led. Take sue 
episodes in our mental life as seeing a rainbov 
hearing a musical chord, partaking of woodcocl 
dipping one’s hands into cool water. In Pro 
Alexander’s interpretation (as I understand i 
percipient consciousness, in each case, differs on] 
in what he speaks of as “direction.” That alor 
is enjoyed. All further difference in one’s cogn 
live experience on these stvcral occasions is dl 
to the difference in that non-mental set ot event 
with which 011c is then and there ccnnprcseti 
Even feeling, as affective, is not itself enjoyei 
Feelings are objective experiences of the order < 
organic “sensa.” They are not in mind by vva 
ot attribute. We are conscious of pleasure an 
pain but are not dilfeiinitially conscious in receiv 
ing them. Const iousness is here just compreser 
with certain phases of life-process Thus, for Pro 
Alexander, oonsi iousness, alike in sensor 
acquaintance, in perreptive cognition, and even i 
feeling pleasure or the rcveise, is itself undiffci 
entiated (save in “direction”); all the differentif 
lion is in the non-mental world (beyond us t 
within our bodies) which is experienced and vvhic 
transmits its characters to a recipient in which th 
rather featureless quality of consciousness ha,, 
emerged 

Consciousness and Cnjoynwnt. 

Thus far the word “conscious ” is used in the' 
broad and comprehensive sense that was almost 
universally accepted a generation ago. But in; 
accordance with current usage vve must now dis¬ 
tinguish consciousness from the unconscious, f. 
happen to regard the word “unconscious” as 
peculiarly unfortunate chosen as it is on tbd'. 
lucus a non lucendo principle. But let that pass.,. 
There it is and vve must make the best of, it-y-c.’ 
seeking to penetrate its dark wood. Under the 
older and more comprehensive use, consciousness; 
may he indefinable. As in the case of spatial or; 
of temporal rclatedness wc have got down to 
something that vve find, rather than to sometH!4j^ : 
that can be strictly defined. Hence one has ’tty 
proceed by indicating instances that fall withtttL 
the inclusive class which we so name. The 
tion is that, in the comprehensive class which wjJ' 
used tp comprise ufldef heading. 
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!)«&, it is now thought desirable to make two 
tub-classes— (a) the unconscious and (6) the con- 
(Cious. There is call, therefore, for the indication 


.‘at-5, ■ 


This is beyond my present scope. 1 want itj dtg 
farther down so as to get at what, as I think, 
underlies his meaning, and thus to put what i. 


ji some criteria which shall serve to distinguish j have to submit in a much more general 1 oral. ”, 


the one from the other. fiere definition is te- 
juired. And since the unconscious is “seived 
with tlie negative preli-V it is clear that the 
;riteria vve seek must distinguish by their presence 
the conscious from the unconscious in which these 
criteria are absent. Under what heading, then, 
ire we now to place the comprehensive class in- 
tluding both (u) and (b)? 1 suppose vve may call 

t the class of psychical events -as distinguished 
■ from physical and physiological events, lint vve 
still want some convenient noun which we niuv 
qualify by the adjectives “conscious" and ‘'un¬ 
conscious.’’ 1 borrow irom Prol, Alexander, and 
adapt lot mv present purpose, the name “ enjoy- 


1 want, if possible, to get down to what thef^ 
is in the most primitive instances ot consciousness 
— i.e. right down to that which ch.itac leiises them 
as such. 1 believe that theie is always in addition' 
to that which is immediately givin (say under 
diicct stimulation in sense aw.unless) some 
measure ul revival with expectancy, hegolten of 
previous behaviour in a substantially similai Mtuii- 
tion. Consciousness is always a mallet ol the 
subsequent occasion, and always ptesuppows U’ 
precedent occasion. In other words it i-. the out¬ 
come ol repetition; and yet, paradoxically,, when, 
tt comes it is something genuinely new. But this 
is the very hall-mark ol emergence. 1 hat is why 


Perhaps the ciuel objection to the choice j f’roi. Alexander and 1 speak ol consciousness as 


of this word is that it must be understood as 
including what is unpleasant no less than that 
■ Which is pleasurable. But as 1 i annul hnd a 
belter, and am loth lo coin a worse, 1 ask leave 
to use this word “enjoyment ” to include all that 
has the psychical character or aspect I legard 


an emeigcnt quality. 

I.et us analyse some simple* first o< easioii— that 
ml w hich a cluck behaves to a lady bud w ill serve. 
1 he eye is stimulated ftom a distance with accom¬ 
panying enjoyment (<!]. ’1 lie cluck responds fiy 

approaching and pecking with enjoyment in lye- 


the emphasis on affective tone which it suggests having ()>). There follows contact stimulation 


as a point m its favour. 

On these terms there fall within live compre¬ 
hensive class ol enjoyment two sub-classes : 


with its enjoyment (cj; and, theieon, behaviour 
ol rejection with its enjoyment (<i). We 
have thus, ■ as 1 interpret, a biologically 


unconscious enjoyment and (b) conscious 
enjoyment- -the latter marked by cettain dilfcr- 
entinting critena. 1 he question now arises: Is 
the distinction between the conscious and the un¬ 
conscious just the same as that which is often 
.drawn between “above the threshold” and 
“below the threshold’’ (supiahmmal and sub¬ 
liminal).-' Or, it they are not just the same, is 


determined hut orderly sequence allording 
successive inodes ol enjoyment a, b, c, d. 
So far the pro edent occasion. On a subse¬ 
quent occasion (here is (a) as before in pre- 
sentative form; this is immediately given in sen¬ 
sory acquaintance. But (b, c, d) are also “in 
mind -mediately or m re-presenlative guise, 
under revival, as what Prof. Stout calls “mean- 


there such close and intimate alliance that vve may 
Still s»ay that all that is supraliminal is conscious 
and all that is subliminal is unconscious? 
AVhn I w isir to suggest is that the line between 
supraliminal and subliminal need not be coincident 
, with ih.it between conscious and unconscious. 
-There are, 1 believe, modes of enjoyment both 
conscious and unconscious in the supraliminal 
field. But tins reopens the main question : What 
are the ditTeientiatmg c riteria of the conscious '? 

Criteria of Conn loii.viiess. 

Ask the plain man what he means when hi 
speaks of ac ting consciously and he will probably 
...reply: “1 mean doing this or that with some 
measure of intention and with some measure of 
.jftUention to what is done or lo its outcome. The 
emphasis may vaiy; but one, or other, or both, of 
these characterise action that 1 call conscious. If 
I offend a rrtan unconsciously there is.no intention 
to give offence. When a cyclist guides his 
.tpachinc unconsciously he no longer pays a t ten - 
tion to the business of steering, avoiding stones 
■?ih the road, and so forth.” Now if this correctly 
^represents the plain man’s view, it is dear that 
consideration of his attitude would involve 
discussion of indention anti of attention, 
v -' : 


ing.” We have therefore (under an analogy) on 
the pre edent occasion the notes n, b, i, 11, struck 
in sequence. We have on lire subsequent occa¬ 
sion ( b, c, J) rung up by (a) thiough tt 
“mechanism” provided psyeliienliy and neurally 
in lire instrument. And when the notes (a, b, 

</) thus vibrate together they have the emergent 
quality ol what one may speak of as the chord of’ 
consciousness. 

What is there, hovvcvci, about tins emergent: 
chord which dilfcicnliates it ftom the precedent 
sequence of notes a, b, c, d i It must be some- 
tiling psychical in its nature, i suggest that the 
revival carries witli it a specific mode of new 
enjoyment wlndi may be called “againness”; that 
which affords the basis of felt recognition. There 
is also something equally new m expectancy. 
That this is (so far as our own experience testi¬ 
fies) a fac tor m the chord of i ons< iousness is, J 
should suppose, scarcely open to question. 

Now whereas on the precedent occasion /it rx 
behaviour unconsciously directed towards that 
from which stimulation arrives tliai determines 
the order b, c, d as sequent on n, on the- subse¬ 
quent occasion it is the “meaning ” (b, c, d) which 
then consciously determines the dirertion of be¬ 
haviour, This centering of “meaning” on (hat 
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to which behaviour was Da the precedent occasion 
unconsciously directed is the basis of conscibus 
reference to an object, 

ftje charm, teristics, then, of a (hord of con¬ 
sciousness arc revival with expectancy and with 
.conscious reference wimh anticipates, and, 
through anticipation (thus forestalling ihc rumt), 
may endorse or inhibit, the turllier course n| 
behaviour. And us emergent character, as chord, 
makes consciousness, not merely an additive bltnu 
of constituent tones 'if enjoyment, but (m Biowiv 
iug’s forcible emphasis on .1 wholly new quality) 
“a star,' ((, f. Ahl I ogter.) 

1 have thus lai dealt with the criteria of con¬ 
sciousness on the lines of what 1 conceive to be 
its evolution,'tty genesis, 1 must now ask whether 
these interu nvival with expectant y and refer¬ 
ence- do nui cliai .a tcrisc what we commonly 
regard as museums enjoyment in our own adult 
life. My own experience is consonant with the 
outcome ol genetu treatment. And 1 would ask 
others d there is not in our current consciousness 
always some measure of felt " againness " earned 
river limn the jiasl in revival, and always some 
measure of "1 omingness " m expectancy, 1 
would ask whether there i> not, as essential to 
consciousness, some leaning hack on previous ex- 
peripnee, some Inning forward to that which the 
future has in store. Is not this what M. Bergson 
means (I do not say all that lie means) when he 
speaks ol oinsi lousness as “a hvjihen ” linking 
past ami future? 

I.evils of I'sythicnl Integration. 

In our normal life much inlegiatam proceeds 
on the rcllcctive level that ot rational thought 
and volitional 1 unduel. the older philosophers, 
with some v.uiation of terminology, urged that 
the ddfercni e between tins rellective level ami the 
perceptive level below it (c.g. in Descartes’s 
animal automatism) is one not only of degree but 
of kind. The ddlergnce, they said in elfeet, is 
radical and absolute, demanding metemptrical ex¬ 
planation. 1 bus the word "kind" carried a 
definitely metaphysical implication the influence of 
which is still with us to-day. But apart front this, 
as a matter of Iranklv empire al desetiptiou ot 
vvlittf is found, it was their wav of expressing 
what I seek to express by saving that reflective 
Consciousness has a new emergent quality- that 
Which i hniactcrixes reason as distinguished from 
perceptual intelligence. We have, however, the 
one word " 1 oust lousness " tor both these levels. 
But within the more comprehensive suh-class, 
comprising all instances of consciousness, we may 
distinguish two sub-classes subordinate therein, 
(i) that of instances of reflective consciousness, 
and (ji) that of instances of non-relleetive con¬ 
sciousness. Both sets of instances have the 
criteria of consciousness. But in (i) there is a 
further differentia in that "value" (in the tech¬ 
nical sense) is referred to the object of such re¬ 
flective thought. There is then, on this view, 
reflective integration, and. there is also non- 
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reflective or perceptive integration, each on its 
appropriate level, and each in its distinctive way ■*" 
conscious. 

fn dealing with the supraliminal lield it seems, 
to me imperative to distinguish according to the 
mode of origin of the integration that obtains 
therein. We must ar.k: How far is the 
"form” which it assumes (hi) the outcome of* 
reflective integration; (11) the outcome of unre-- 
flecttve or perceptive integration; and (i) the oUt» 
come of the integration in the subliminal uncon¬ 
scious to which as living beings we are heirs? Jf 
1 am right in regarding (11) and (in) as succes¬ 
sively emergent qualities of < onsuouxuess there is 
somewhat of a leap (though no breach ol con- 
tinuitv) from (i) to (n), and from (11) to (iii). There 
is always something more (involving new terms: 
m new iclatious) in the higher-k vel conclusion than 
js contained in the lower-level premises. This 
is the cardinal principle ol all emergent evolution. 
Without this there would he nothing really new— 
merely a reshuffling of the- old. 

Are there Unconscious Images and Ideas? 

In the interpretation to which 1 have been led 
unconscious enjoyment (not necessarily involving 
unconscious images and ideas) is no less inte¬ 
grated than is the system u! jihv siologieal events 
which gives to hie its emergent quality. If the 
antilogy be permitted, just as m the physiological 
symphony of life there are chords and phrases 
and molds, each with an emergent character of 
its own (r.g. the pail played In the instruments 
of the reproductive sub-system), so too, in the 
psychical symphony ot tineoifeiyiou.s enjoyment 
there are correlated c hords, pluascs, and motifs. 
And all goes well so long us due balance and 
lucrmouv are maintained 111 the orchestral perform¬ 
ance, no matter what instiumentx play a dominant 
pail at the tune being. But unconscious enjoy¬ 
ment is primarily inherited jisuhiial music cor¬ 
related with the outcome ot iite-inherilame. I 
entertain little doubt that the hie of animals,, 
could wc only teel its inner aspect as they them¬ 
selves do, is brim-lull of a rich music of uncon¬ 
scious enjoyment. As I wide the swifts arc 
wheeling and shrilling in the summer air. Am I 
wholly wrong in imputing to them an integrated 
form of enjoyment which is theirs on a basis of 
inheritance? Perhaps even sympathetic natural¬ 
ists fail adequately to realise to what extent in 
animals the business ol lite as such, with further 
life as its wage, has also its psychical reward .in 
enjoying so tully the potformance of life’s job. 
And tins reward in the enjoyment of doing is in¬ 
herited with the ability to do. A behaviourist ■ 
interpretation of how it all comes about is, 1. 
believe, perfectly sound in its way. Not in what , 
it emphasises, but in what (among extremists) it 
ignores -a psychical factor—does it seem to me 
to be deficient. In us at any rate the presence of 
enjoyment is undeniable. And though it is Mj 
readily caught up into consciousness it still canfi«t*f 
I think, the marks of jts unconscious arjztttjy 
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Wijat does tilfi poet or the artist tell us? Does 
he not claim that what springs up within him—if 
it be in truth (he may add) in any valid sense his 
—is quite inexplicable on what he regards as 
psychological principles' And if psvetiological 
principles deal only with conscious integration lit¬ 
is right. His poetry, t* his art, is not in its 
essentia! nature the outcome of perceptive or re¬ 
flective integration. Its well-springs lie deeper 
■ than that in the unconscious, lie rightly affirms 
that the real thing in all true art is beyond his 
Conscious contiol, though the means by which it 
is expressed must he learnt and may be bettered 




by facing thought. This' is enshrined in tl« 
verb : P&eta nascitur non fit. And even of thpse 
who can only appreciate his work, may it nt)t be 
said, with a touch of paradox, that enjovnwtit tn ! 
art becomes reflectively conscious in criticism'? 
This need not mean that the critic enjoys poetry. 
any the less for the combination in higher inte> 
gration of unconscious and conscious enjoyment; 
What it does mean is that the glad newness and 
glory of surprise lies in the poetry and not in the 
criticism. Once again it must he said that it is. 
the Iresli unex|iectedness that is still tlry hall-mark, 
of the unconscious. 


The Age of the Earth. 


A LTHOUGH it cannot be claimed that the 
joint discussion on the “ Age of the Earth,” 
at the meeting of the British Association at Edin 
burgh on September 15, ted to the complete 
recom illation of the views ol the various sections 
of the Association represented, there could he no 
doubt com c-rning the extraordinary intctest taken 
in it. Members desiring admission over¬ 
taxed the capacity of one of the largest lecture 
theatres in Edinburgh, and shortly after the all 
too short discussion one might overhear in the 
streets of the city the remark, “ They haven’t 
settled it yet ” It was quite evident that it was 
a good thing, if merely for the dissemination of 
modern views on the subject, that authoritative 
representatives of each science should address 
the same composite audience of physicists, geo¬ 
logists, biologists, and many who would claim 
■done of these descriptions. 

It was not surprising that the starting point 
of all the speakers was the inadequacy of Lord 
Kelvin's estimate of twenty million years for the 
age of the sun. Lord Rayleigh, whose lucid 
Opermg- ol the discussion will long he remem¬ 
bered, evidently believed that Kelvin had covered 
his estimate sufficiently with the proviso concern- 
ing sources of solar energy other than gravita¬ 
tion. Such sources, i.e. radio-active materials, 
Kelvin was unaware of, but we now know them 
to exist in the earth, and must presume them 
also to exist in the sun. Lord Rayleigh pro¬ 
ceeded to develop his argument for arriving at 
the age of uranium-bearing rocks from considera¬ 
tions of the uranium-load and helium which they 
rtOvv contain The order and rate, of radio¬ 
active disintegration through the series from 
uranium to lead are known with considerable pre¬ 
cision ; helium also is evolved at a definite ascer¬ 
tained rate. An examination of the amount of 
lead now present in uranium minerals enables 
the time when disintegration commenced to be 
specified, for the lead in the rocks in question 
^proves to be not ordinary lead hut wholly that 
tSotope of atomic weight 206 which is necessarily 
associated with the decay of uranium. Thu - . 
tjfOg-gcrite found in the pre-Cambrian rocks at 
■IsfbSiH,., Jtasway, contains! Tend of atomic weight 


cobob; the lead-uranium ratio is 0113, and this 
points to an age of 925 million years,.upon the 
assumption that uranium and its products have 
always decayed as they do now. Estimates of age 
can also be made by measuring the content in 
rocks of that other product of disintegration-— 
helium-- all hough leakage of this gas makes the 
calculation less reliable. Allowing lor this, how¬ 
ever, fhe indications by helium content arc 
generally confirmatory of those given by the, lead- 
uranium rafio. These methods can lie applied to 
younger formations of rocks, thus obtaining the 
approximate age of each. 

Lord Rayleigh pointed out that 1 ’rot. FI. 
Russell, by applying the aigument statistically try 
; the earth’s crust as a whole, arrived at the period 
8xto" years as an upper limit—this being six' 
time-, longer than that of any individual rode 
yet examined. He concluded bv giving a period 
amounting to a moderate multiple of 1000 million 
- years as tlje. probable duration of the earth’s 
i crust in a condition suitable for the habitation of 
living- beings. 1 lie ladio active investigations 
leading to this conclusion are supported by other 
: physical and astronomical evidence. " ‘ 

Prof. Sollas, who followed, made merry oa 
behalf of the geologist, “newly enriched” frbfii 
a ” bankiupt ” with a ” mere score of millions 
: of veais” to a "bloated capitalist—with more, 
i millions in the bank than he knew how to disports 
I of.” Within broad limits, he said, geologists 
were ready to leave to the physicists the preoiss 
calculation ot geological time. Some geologists, 
i notably the brilliant and lamented Barrell, hlfd 
| already begun to rebuild their science on fhe mag- 
1 nified scale. For himself, he preferred first " to* 
i make sure that the new radio-active clock was not 
j as much too fast as Lord Kelvin's was too slow.” 
j In tins connection Prof. Sollas directed attention, 
i to Prof. Joly’s examination of the “ pleorhroic 
; haloes ” occurring in uranium-bearing black mica, 

! These haloes, which are formed by the a-rays ex- 
; polled by uranium in the various stages of jts 
! disintegration, are found generally to have ranges 
| consistent with those obtaining in modern tiro**, 
j The two inner rings, however, form a notable 
j cjijttionj indicating ranges, greater thaiv. portflal 
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by brie-sixth, and Prof. Joly's conclusion is that 1 trinsic property of the star, arid not tO cxterrtgJ 
in Caledonian times there existed a metope of the influence. The observed change of period (itself 
uranium vvhi< h we now know, with possibly very a few days) of 8 Cephei has been proved by a long 
different properties, ff this is true, the uranium series of measurements to amount to 008 sec. per 
‘■'look has not been keeping nnifoim time, and the annum, or 1 per rent, in 58,000 years. If the 
•true age of the earth taunot be found by pre- periodicity is associated with “pulsation” of the 
suming that it has done so. star it will be related al*o to the density in such 

l y fot. Sollas proi eeded to explain and criticise a manner that tht density of the star is changing 

the arguments whereby geologists are seeking to at the rate of 1 per tent, in gQ.ooo years. From 
modify estimates of age based upon sedimenta- considerations ot the luminosity of the star— a 
Uon, Sea salinity, and denudation, so as to bring red "giant " it would iet|tiirc an increase of 
them more ill ,ui ordante with radio-active and density at the rale of 1 pirn-nU in forty years to 
other physical call illations. lie evidently ton- provide the necessary energy according to Lord 
'sidered these moflitu ations not only premature Kelvin’s gravitational contraction hvpothesis. 

reasons given cailicrj, l)ut to some extent We may conclude (i) that the star certainly has 
Ujjsounci. ((colonists, he said, are not an un- sources of energy other than gravitation, and 
divided family, and pro» ceded to dissent, in (j) that Lord Kelvin’s time stale should bd 
anticipation, from the views of Prof. J. W. lengthened in the proportion jtj,ouo: 40, or about 

Gregory, ^ read alltrvvards in abstract, owing to ; 700: 1, at least during this stage of its evolution.' 
hi* regrettable absence, bv Prof, Jehu. The j A considerable factor of the same kind would be 
necessity lor modification of the hundred million ; required for the sun also, even ihough its evolu- 

yeflrs or so, based on the original salinity ; lion has progressed much lurther, so that it is 

argument, was -luted by Prof, Gregory to | now a “dwarf” star. 

be due to < t r f.11 n omissions and untenable Owing to ln< k of time it was not possible 
assumptions. It was assumed that the sea for Dr. If. Jeffreys to take a verbal part in the 

•was originally fresh, although tin* oldest : discussion, and his remarks were communicated 
fauna, the C amhuan, has marine characteristics, afterwards. Dr. Jcftievs’s calculations are 
and no allowance was made tor large supplies of j based upon two distinct considerations : (j) the 
sodium vhloride raised by magmatic waters from temperature distribution downwards in the earth’s 
beneath the earth’s surface. Denudation also ' crust, taking into at count the radio-active r<?n- 
was supposed to he uniform, although it was tent; and (2) the tidal theory of the origin of the 
very improbable that this had been the ease. The ! solar system. It is not possibV to do them 

earth is now under the influence of a time of justice here, hut we pmpose to publish them in 

quick movement, whereas fornierlv it had alter- 1 a later issue. Loth theories lead to the 
waled between times ol repose and activity, owing j estimate of approximati!v 2/ io (> vears since the 
,to'deformations which it had undergone. (One solidification of the earth’s inisi, which is m re¬ 
port 0 ! refrain from quoting Prof. Sollas’s com- markable agreement with the results of other 
merit that “we must no longer picture a time physical methods. 

when the earth was ‘ voung and wantoned in her Sir Oliver Lodge, in a few words at the end of 
prime,’ but must suppose that she lias exchanged ‘ the discussion, pleaded for justice to Kelvin, 
the passive indolence of youth lor the fiery activity whose calculation specifically assumed that “no 
of old age “) Altogether Prof. (iregory con- source of energy other than gravitation existed.” 
sidfcfed that the best-known geological estimates J But Dr. Dear, with a iare eloquence which de- 
•rnight salch he multiplied ten- or tw entv-fold, thus j lighted the audience, would not let the matter 
bringing them into line with the physual evidence. rest there, hut asserted that Kelvin arrived at his 
'Prof, hddinglon brought lorwaid interesting twrnty-millmn-year estimate bv three distinct 
evidence based on astronomical observations. He methods, ami regarded it as unalterable, 
described the observed behaviour of certain vari- , In closing the discussion the president, Profv 
able stars, of which 5 C'ephei is a typical example, (). W. Richardson, laid stress upon (he necessity* 
111 'which there is strong reason tor supposing that ‘ ten further careful experiments for the final 
the ftiKtnuiions oj intensity are due to some in- elucidation of the problem. 
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The Constitution of Molecules. 


rrUK joint discussion on the “Constitution of 
. Mold nit s ’ bv Sections \ and B of the 
British Association aroused great interest, and 
the audience, which filled the large meeting room 
tp its utmost (a parity, included many visitors from 
other sections. l) r . Irving Langmuir introduced 
the subject with .1 clear and attractive presentation 
of the theory which is associated with his name and 
With that of Prof. G. N. Lewis* As originally 
published, this theory depended on a rather large 
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number of arbitrary assumptions, but it has since 
been greatly simplified, and now involves only the, 
three postulates described in Natcke of September 
15, p. lor. The first of these postulates, accord-' 
ing to which the electrons arrange themselves 
the atom in definite layers of 2, 8, 8, 18, 18 and?. 
3-', is sometimes in conflict with the third, which] 
requires that the residual charge on each atoOT" 
and group of atoms should tend to become’,',*, 
minimum, and by giving ,greater , 



>rje or t6 the Mother it is possible 16 bring- the 
majority of compounds within the scheme- This 
jossibility, whilst making it easy to find an ex¬ 
planation for a variety ot facts, is an obstacle to 
he establishment of the theory on a firm physical 
>asis. However, Dr. Langmuir is engaged on 
he quantitative examination of the consequences 
if the suggested distribution of electrons, and the 
progress made since the original publication in 
1919 is so great that a still closer approximation 
o chemical facts may be expected with some con- 
idence. One theorctii al prediction, that of the 
;alt-likc character of lithium hydride, waS men- 
joned as having ljccn confirmed by experiment, 
ind this confirmation is of some importance. 

Vnlike the Bohr atom, which is based mainly 
m the physical study of radiation, the Langmuir 
ttorn finds its 1 hief justification in its power of 
iccounting for chemical facts, and its 
presentation is almost entirely non-mathe- 
natical, so that it should make a special 
tppeal to i hemisis. However, the discussion 
vhieh followed the opening address approached 
he subject mainly from the point ot view of 
physics and elcrtro-chcmistry, few chemists 
having yet considered in detail the hearing of the 
theory on organic or structural chemistry- The 
awakening ot a greater interest in the subject of 
valency among chemists is likely to be one of the 
most useful results of the discussion, since the 
unsatisfactory position of (lie existing theories is 
well known, especially in regard to inorganic com¬ 
pounds, and the difficulties have usually to be 
evaded rather than met in the presentation of the 
subject. On Dr. Langmuii's view, it is incorrect 
'to write structural turmulie lor inorganic com¬ 
pounds such as salts, acids, or silicates, by using 
the same system bonds as for organic com¬ 
pounds, elci tro-v alenry, which is represented by 
an electron [passing Horn the sheath of one atom 
to that cl anothei, being essentially different from 
CO-vali-ncy, represented by the sharing of a 
“ duplet ” of electrons by two atoms. This dis¬ 
tinction is an important feature of the theory, and 
is vt-rv ingi-niouslv applied in the explanation 01 
the structure ot mulct tiles of diverse kinds. 

Trot. Smilhells, whose interest in the matter is 
that of a chemist, exhibited a series of models of 
atoms and molecules which went far to make the 


Suggested arrangements of elei trons clear to the 
audience, models or photographs of models being 
almost essential to an elementary explanation. 
Prof. W. L. Bragg- showed how the X-ray 
analysis of crystal structure leads to the result that 
each atom may be regarded as occupying a 
sphere of measurable and constant radius, a con¬ 
clusion which is entirely in harmqny with the 
Structure of the Langmuir atom. On the other 


band, he mentioned new evidence of an important 
character, derived from the diffraction of homo- 

P neons X-rays bv atoms. As X-ray analysis may- 
used to determine the position of atoms in a 
•§pace lattice, so a further refinement of the 
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appear to show that most of the eltxMron* ttre 

clustered together in the inner portion ,<$,thg 
sphere lh copied by the atom, that is, close (6-the 
nucleus, whereas the Langmuir structure, as ftf* 
present assumed, requires that the number 0/ 
electrons should he greatest in the outer shells," 

Another difficulty arises from the static chat* 
aider ol the Langmuir atom. 1 ’iot. Partington, 
brought forward evidence from the molecular 
heats, which may be derived theoretically froth 
a dynamic atom of the Bohr tipc, but at* 
inconsistent with the arrangement which has beta 
adopted to account for chemical valency. Sir- 
Oliver i.odge, however, welcomed the remark of 
Dr. Langmuir that a static arrangement was not 
a fundamental condition of the theory, and sug¬ 
gested that chemists and physicists would find a 
dynamic atom the most suitable for the explana¬ 
tion of both classes of phenomena. A way out 
of the difficulty was suggested by Dr. E. K» 
Rideal, his view being that the atoms might be 
regarded as static except during the actual emis¬ 
sion or absorption of energy, oscillation of the 
electrons under those conditions being more pro¬ 
bable than rotation. Members ot an assemblage 
of apparently like molecules differ in reactivity, 
this difference being attributed to an alteration of 
the position ol one of the valency electrona 
relatively to the nucleus. This view awaits ex¬ 
perimental confirmation. 

Direct evidence in favour of the theory was 
produced by Prof. Rankine from experiments on 
the viscosity of gases. These lead to values for 
the dimensions of the chlorine molecule, for 
instance, corresponding with two argon atoms 
with their outer electron shells contiguous, and 
to similar relations between bromine and kryp¬ 
ton, and between iodine and xenon. Further, 
on (he assumption of the Langmuir structures, 
methane bears to ammonium the same relation as 
krypton bears to iiibidium. Rubidium and 
ammonium are known from crystallographic evi¬ 
dence to have nearly equal moh-eulai volumes, afid 
an atom of krypton should therefore have the 
same volume as a molecule of methane. Deter¬ 
minations of viscosity prove this to be the caStL 
Dr. S. H. C. Briggs gave reasons for writing 
elements as compounds of a nucleus with elec¬ 
trons, and for applying the ordinary type of equa¬ 
tion for dissociation and similar reactions t6 
elements as well as to compounds. 

In the informal discussions which took* place 
among members of Section B after the meeting 
it was possible to learn something of the attitude 
of chemists towards the theory. The distinction 
between electro-valency and co-valency is valuable, 
and the harmony between the new conception* 
of the grouping of atoms and that of the space- 
lattice in crystals is very attractive. The least 
satisfactory aspect of the theory is seen in it?., 
application to carbon compound's. The tetra¬ 
hedral arrangement of the carbon atoms, con¬ 
firmed by the X-ray analysis of the diamond, lias 
not only accounted with wonderful success for the. 

JtnftWn: fast* f> { . Organic chetnjst.ry, .hut ,«lt» 
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proved itself invaluable in predicting new facts,.so 
that it has now established itself in an almost im¬ 
pregnable position. Dr. Langmuir's atom, 
altliouyii presi tiling a tetrahedral-aspect, is less 
able to adapt itself to organic compounds. A single 
bond, in tin; ordinary notation, is represented by 
an edge rommon to two cubes, a double bond by 
.a face in common, so that an entirely different 
structure has to he adopted for a triple linking, 
and acetylene hit nines one of the puzzles of the 
theory, ft was also u marked that the model of 
sodium carbon.lie was essentially similar to that 
proposed by Werner, suggesting that, the Co¬ 
ordination tlionrv might lie ilaborated to explain 


--. -"t - - , * y, 

many chemical facts in place of a nest hypothestsL 
\ It is probable that the study of valency will fe* 

; oetse much attention in the near future, and that';- 
i chemists will test each hypothesis thoroughly - ; 
in its application to structural chemistry, which':’ 
rests on an enormous mass ot definitely established.,' 
facts, with winch a theoh must he able to deal.’.. 
In the meantime, the scheme of Dr. Langmuir, 1 
so clearly pnsenled on this occasion, forms an . 
excellent basis for discussion, and the Edinburgh 
meeting has served a most useful purpose in 
focussing attention on the difficulties, as well as’ • 
on tfnf advantages, of the proposed solution of ; 
the problem. ' 


The Study of Bird-migration by the Marking Method. 


'fHOir.H many \, finable contributions have 
* been made in it cent tears to our knowledge, 
of the various phenomena assot lated with bird- 
migration, vi i mu. h remains to be accomplished. 

One ol the most impmlant desiderata is to 
obtain definite inhumation ot a detailed natuic as 
to the proven.ime ol the migrants which arrive in 
■spring, let us s.iy, in Hit 1 British Isles, and are 
wiilelv or inoii in less locally distributed during the 
simimtr, and tt|tiail\, ot more widely, dispetsed 
in their winter ruicats. 'I he same remarks apply 
to the niiniirous winter visitors: In what par¬ 
ticular arras have they passed the summer '{ Do, 
for instance, minings Irom Ireland winter with 
us as well as redwings from tin ir wide-ranging ! 
summer haunts in Lumper 1 Whence route the 
hosts of binls-of-passage whtrh traverse our isles 
in Spring cii i diih- lor summer haunts in more 
northern lands, and icliirn in the autumn on their 
way to their at i ii'tomed w inter quarters ( Lat h 
Species eomprisi d in these tluec gioups ot j 
migrants is in all likelihood widely dispersed at 
both seasons, but as vet our knowledge is 
infinitesimal as to where the summer visitors to 
ourcounlrv pass the winter, or where our winter 
visitors pass the summer, and wc know nothing 
regarding eitliei the slimmer or the winter haunts 
of tlic passage migrants. 

in addition, more definite infonnation is desir¬ 
able as to (i) the routes followed by birds to 
reach their seasonal haunts; (a) whether the 
young seek lilt- same summer and winter quarters 
their parents; and (3) the winter retreats of the 
migratory sci tion of certain British birds the so- 
called partial migrants. 

The dillioulty m solving these important prob¬ 
lems may fairly he (lest ribetl as insurmountable 
in the triifiu; but it has been proved feasible to 
ohtain glimpses ol enlightenment, and it is most 
deiurable to add to these glimpses, which, when 
correlated, hccqme important. This mav lie ac¬ 
complished in detail by the process called “ring¬ 
ing," and in its broader aspects through a know¬ 
ledge of lilt: distribution ol racial forms, 1/ such 
forms are based on well-marked characters. Die 
ringing method is, however, the more promising, 
since the data so obtained a*; of a definite nature;, 
MO. J?!.!, VOL. I 08 ] . ' ' v '* 


and all who have the opportunity should cordially * 
<0-operate in forwarding the n scan hes on these 
lines vs huh are now hem}* tamed out. 

Willi this end in view tin l imersilv of \ber* , 
deen instituted, in 1910, an inquiry for “The 
Study of Bird-nngration In tin* Marking Method.’' 1 • 
This work was tarried on lor sever,d joars as a 
piece of leseareh under the g<ncral direction of,^ 4 
Prof. J. Arthur 1 homson, to whose son, Dr.. 1 '' 
Landsborough l homson, on whom the earning 
out of the investigation devolved, we are indebted 
for the “ Results,” which were leimtly published 
in The Ibis. 1 he total number of sprues ringed 
was about 100, and tin. number of individual birds 
jjr,8o2. The total number ol ieappearancc 
records’’ (recovenes) w;i> «s-<g or 32 pi r cent. 
But, as in other inquiries <»f a similar nature, 
many ot the recoveries, as was to be expected*,., 
were made m the vicmilv of the scene of marking, 
and after an insignificant period ot time. Infor¬ 
mation of an important nature was obtained, some 
of which forms a valuable 1 ontrihution to our 
knowledge ot the seasonal distribution abroad 
and at home of the following spends--namely, 
the lapwing, woodcock, starling, song thrush, 
swallow, hedge-accentor, mallard, herring gull, 
and blackheaded gull. The data regarding these , 
have been carefully analysed and studied in all 
their bearings, and the deductions derived there¬ 
from are given in detail. Regarding the rest of 
the species discussed, thirty-five in number, the- ,L } 
data are not considered sufficient for such elaborate 
treatment, and for these brief summaries are given 
which afford in some cases records of considerable 
interest, 'i'he.re are also useful sections in which,>’ 
arc discussed the purposes of bird-marking, its 
history, the interpretation of results, conclusions . \ 
regarding bird-migration, and the value of the'* 
method of ringing, all of which are well worthy'^ 
of perusal. 

The l>nivcrsitv of Aberdeen is to be rongratu- 
lated on its enlightened action in fostering this vs 
special piece of research, which, thanks to the ^ 
labours and skilful fVerftment of one of its alumni*,^ 
backed by the assistance of a number of cntbtf£w: 
siasts, also alumni, has, greatly to his credit, .bciittj 
brought to a successful issue, -, Wf 
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Obituary. 

W K regret to six- the announcement o£ the j lion arid a gold medal _ 

death, at the ripe age of eights-three, of ; tion.s l-'xhibition. Ills administi .iti\ e 
Mr. John Thomson, a Adl-known pioneer in the found snipe from t8yj~oj, "hen he ty as 
application ot photograph) to the tuilherance of president ot tile Central Council o! tin- British 
geographical knowledge at a time when the photo Medical Asmk nilioii, and in t8qq, on the or onsioti 

grapher depended lor success oil his own skill ol the Poitsmouth meeting o! the association, 

rather than on the improved appliances which j Dr. Cousins was elected president. 

hate since put the art within the reach ol every j _ 

amateur traveller. Mr. Thomson started for the j 

Far hast in t80a, and, alter residing for a time j Six James Digues La Touche, whose death at 

at Singapore, in 1805 undertook the first of his j Dublin is announced, belonged to an old Anglo- 
more ambitious journeys, which took him to the ! Drench family, and was a member ol the Indian 
interior ot Cambodia, where he secured excellent | (jivil Service lot forty rears before his retirement 
pictures of the wonderful antiquarian remains j hi i<K>r- At the close oi a successful official career 
lying buried in the tropical jungles, particularly at | was appointed to the post ol l.ieutcnant- 
Nakhon Wat. Under the title "The Antiquities i (;„vcrnor ol the I’nited l’rovinees of Agra and 

of Cambodia ” he published in 1S07 a selection j (Jurlh, and to a seat on the Council ol India. He 

of these photographs in book form, with descup- I was a typical civilian ot the older school, hurd- 
tivc lei tel press, thus making those imposing rums j working and devoted lo the interests ol the Indian 
first gt ncrnlly known to (he British public. Taler people, hut lacking that breadth of view which 
be extended his wanderings to China, both visit- would have qualified him to meet the new political 
ing many ol the ports and making trips into the conditions which arose after his retirement from 

interior, 011c of which took him up the Vaugtse ,| le Service. Though he knew the people inti- 

beyond the gorges of its middle course. In 187.) mutelv, he possessed little imagination or literary 
he issued an extensive series ol photographs, illus- skill, and he published nothing except a gazetteer 
trative of China and its people, in four folio (> f t h<- Province of Ajmir. llis memory will be 
volumes. \ w» years later he published a general 
narrative of his "ten years' travels, adventures, 
and residence ’’ in the Tar Hast. Once more, in 
1878, he made use ol his earner a lor the illustra¬ 
tion of a count!) more or less oil ihe beaten track 
—-this time the island ot Cyprus -on which he 
issued an illustrated work in two quarto volumes 
in 1870. When, about this time, a scheme of 
instruction for intending travellers was set on foot 
by the R0_s.1l (h-ographie.il Society, Mr. Thom¬ 
son, who had become a fellow of the society in 
i8oo, was put in charge of the instruction in 
photography, for their proficiency in which many 
travellers have been largely indebted to his valu¬ 
able hints. At his studio in Bond Street he had . . .. 

the privilege of taking the portraits of mans dis- progress of histology in this country. As a master 

tinguished modern travellers, and he extended his- of the technique of his subject he. was probably 

collection to those of rarliei times by photographic unsurpassed, and his breadth of view and lively' 

reproductions of existing portraits. imagination gave his instruction an unusual 

- interest and significance, carried on by his pgptl 

Wi announce with regret the death of Dr. and successor at Oxford, S. O. Scott, until the 

John Ward Cousins on September 22 at the age latter’s premature death. 1 00 volatile lo be largely- 

uf eighty-seven years. Dr. Cousins received his productive in the ordinary way, his ‘ Physiological 

medical training at St. Thomas's Hospital, and Histology ” is often the most thumbed book in 

proceeded to the degree of M.D. (Lond.) in 1851). laboratories where section cutting is taken _sert-- 

In the following year he became a fellow by exam- ously, and many grateful pupils will lament a real, 

ifjntion of the Royal College of Surgeons, and master whose determination to get himself ebs- 

after a short time at hospital practice devoted liked led him into so many troublous adventurtMf,. • 

himself entirely to surgery. T11 connection with _ 

this work he quickly made himself prominent by 

the numerous inventions and improvements in We much regret to announce the death, in his 
Stifgica! instruments which he devised. His in- eighty-third year, of Prior. Jt’iH’S VON 

gtepuity received its reward in 1884, when he was j for many years director of the Zentralanstalf fur 
a prize by the British Medical Asspcia- j Meteorologie und Gcodyaamik,, Vienna. 

!v ' 


preserved by his educational policy- tin* improve¬ 
ment of the teachers’ position, the provision of 
improved school buildings and boarding-houses, 
and, finally, by his foundation of tlu- Medical Col¬ 
lege at Tm-know, which was the crown of his 
official labours. 

The death is announced of Prof, first"' Mann 
at Tampico, U.S.A., on July 18, at the age of 
I fifty-seven years. Prof. Mann’s vivid personality 
will be best remembered by Oxford physiology 
students of twenty voais ago, and his translation 
to the chair of physiology at the lulane Cniver- 
litv Now Orleans, was a grievous loss to the. 
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With regard to the aitirle on ” l nivfrskv ami I 
Civil Service Salaries ” published in our issue of 
•August 25, the editor of th»* Civil Service Gazette has 
written to say that ” the proportion of Civil Servants 
receiving above 500/. per annum is relatively veiy 
small, whereas the numbtr of teachers receiving this 
amount all over the countrv is decid* dlv large.” 1 he 
latter part of this statement, we maV sav, even 
If it were ttue, is quite beside the (x>int. That a large 
number of (<a<herx all over the country should ie- 
,eclye more than 500I. per annum docs not make the 
lot of a 1 aige numb* r of university teachers who 
recBlve less than 300/ j nr annum any better or more 
endurable. It ma\ be retailed that the article arose 
■out of a letter (ami subsequent correspondence) from 
the Provost <>( Won ester College to the Times . of 
August 15. I his letter stated, infer alia, that many 
Civil Servants receive double, and even treble, the 
salary that the greatest (turning and distinction can 
obtain at Oxford, and this notwithstanding that, with 
few exceptions, Civil Servants of the highest class 
lire men whose intellectual attainments, as tested in 
examinations, fall considerably short of the standard 
of a tutorial fellowship at Oxford. If, therefore, any 
comparison of emoluments is to be made, it should 
not be as between university teachers and lire whole 
body of the Civil Service, hut as between university 
teachers and Civil Servants of (he highest class. 
When this is done we find, as stated in our article, 
that the emoluments of university teachers fall con¬ 
siderably below those ot this class, and we mentioned 
the modest Kind. a year of a tutorial fellow of Oxford, 
and referred to the fait that the permanent heads- 
of Government Departments after September 1 will 
receive “only” 3000 1. a year- as one of the Times 
. tiorretpondents quaintly puts it. Whethet Civil Ser¬ 
vants of the highest class are overpaid or not is a 
question which we did not discuss. Hut we had no 
hesitation whatever in asserting that, in view of such 
salaries, University teachers • who are public servants 
no less than the Civil Service—an* grossly and un¬ 
fairly underpaid. 

0 <: TO UK it weather this year has created a record 
which has outstripped the many weather records of 
iqjt. K.uh das of the. first week was extremely 
warm. The Times of Oi tober 0 contained a eom- 
rrjUnlcafion on the ’“Warmest October day on record.” 
Descriptive of October 5 it gave shade temperatures 
A of #4° at Kensington Palace and Camden Square, 
,83° at Kevv Observatory and Hampstead, 82° at 
Croydon, Path, Weston-super-Mare, and South Farn- 
bprpugh. At Camden Spiine so high a mailing had 
riot previousK been reached in October during a period 
Of sixty-four v**ars At Kevv the reading was the 
highest October trading In lift) rears, and b° above 
the previous maximum in October, iS8t>. On 
October t) the temperalute was X4 0 at Kensington and 
Hampstead, S3 0 at Croydon, and 82° at Kow. Tem¬ 
peratures of So 0 and above occurred this year at 


the reading was 833" on October 5> an *f $ 4 “ 4 ° 0 
October 0. The average maximum for the early day 
of October ts b*C There was onlv one day i 
September warmer than (October 6, 87 u° on Septerr 
her u, and then; was no day so warm in August thi 
vear In the previous eighty vears, since 1841, ther 
had been only one day in Oilober with a .shade teir 
I perature so high as s>>\ the thermometer registerin 
Hr” on Or tober 4, 1K50. In i<|oS there were foe 
davs, October 1 4, with the thermometer at Greet 
with above 73°, the first three days each having 
temperature of 78°. ibis is the nearest approach i 
October to the hot spell just txperiemed In tb 
eighty years there have been liftv-seven Octobers wit 
(he maximum for the month le-.s than 70 0 , and t\V 
Octobers with the maximum less than 6o°. Durin 
the night of Oilober 3-4 the lowest temperature I 
parts of Condon was 04° In th< previous eight 
years at Greenwich the thermometer has onlv om 
remained above tx>° thioughout the night, the higher 
night minimum being bo;,” on October 6, lyib. I 
Paris the temperature *>f 82 8° last week is stated t 
have been the highest recorded in Ortoher since 1 757 * 

ANVOrsn-Mi'M is made in the Times of October 
that a flash less and -mokrlcss powder lias hem pr< 
dueed by the Ordnance ( *>ips of the I'nited State 
arniv, and that the ilanieless eftect is obtained b 
mixing certain substam *>«. with the propellant so thi 
a dull red glow, instead of a flame, is prod mod z 
the muzzle of the gun The subjer t of flamelc.ssnes 
in artillery is one which presents difli* ultjes, both a 
to its tactical advantage in all * in uinstances- ff 
when the round is llainelrss there is usually a ce: 
tain nmount of smoke and also as to achieving tf 
condition in guns of all calibres An advantage of 
flameless explosive is the 1 educed liability to bad 
Hash on opening the breech of the gun. 1 he subject 
has been studied photographically for a number of 
vears in connection with the liability of blasting ex¬ 
plosives to ignite fire-damp in mines, and Will showed 
by this method that the addition of salts, mostly of 
the alkaline metals, to blasting explosives suppressed 
the after-flame of the explosion, not only from explo* 
sixes such as the carbomtes (mixtures of nitro- ’ 
glycerine, nitrates, and o.xidis.ible substances), but ^ 
even from trinitrotoluene and pkric add Actordihg, ^ 
as the mixture of gases evolved from the explosion, * 
containing inflammable gases such as carbon % 
monoxide and hydrogen, does or do« s not ignite on ■. j ; 
mixing with the air at the mouth of tire bore-bole, so;. ( 
the explosive gives flame or is flameloss. The same-Ag 
prineiple has been applied to the binning in a gun 
propellants of suitable calorimetric value, and for/U 
calibres up to five inches mentioned in the Times 
report llanieles>n<ss can he attained without mUcHl'^ 
difficult). 1o solve the* problem for larger guns 1$^? 
however, bv no means so eass. . ^ *$0! 


GreertWid? *on four days between, October 1 and 6 * 
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edge gave an interesting exposition of his view of 
is iether of space as a region of possibilities in con- 
fjst with matter as a region of facts. Following 
ergson's theory that memory is a purely spiritual 
ict which does not depend on the brain for its exist- 
ice, but requires the intvAention of the biain for its 
tpression. and that mind generally, though itself 
iycbical and not physical, needs and uses matter as 
i instrument, he argued that if mind when dis- 
eiated from matter continues to exist, it can only 
that there is something else which can perform 
e function of matter mid serve as its instrument. 
>r himself he has told us he Is convinced that dis- 
ibodied spirit |>ersona!ities do exist in fact, and 
trefore fot him it would seem the tether is a iicccs- 
rv |>*stulate. His ticceptance of the principle of 

tttisity does not appmentlv in the least affect his 
belief in the real phvxicnl existence of the attlier; it 
ysee]ns r»nlv to have artded a few more negative quali¬ 
ties to that exceedingly elusive stuff and made its 
residual ]x>Mtivv reality more than ever difficult to 
imagine. Still, jierhaps the new society may succeed 
. where Michelson and Morlev failed, for psychical 
- ,reseat di, .as Sir Oliver conceives it, is purclv and 
.' tfssentialK phvsicnl research, however suspect to some 
Of us it- methods max ;(p|s>ar. 

i.oHj> t, k11 Ci. b si.t onox has tilwavs been a keen 
supporter ot all legislation lor the protection of wild 
birds. A gtcat l»-iic\,r m ” snm tn;n irs ” lor birds, 
he. has done much on hi, own estate to shield all 
Species which have chosen to settle then. His 
.success with various species of wild birds he related 
in the toms, of a most delightful address given on 
October (. to the Ijei w ickshirc Naturalists Associa¬ 
tion. I't'om the siticth scientific paint of view', there 
W'vre many items of nioie than passing interest in 
this addles,. I’artuulai attention, for example, was 
directed to the fait tli.it among the Anatidav, where 
the males lose their resplendent livery and go into 
"ec-lip-e,” they take no interest in their offspring, 
Which have to Is- reared hv the female alone. Hut 
Where no eclipse” dress is worn they prove devoted 
parents, taking their full share in the task of tending 
•khe young. That the various species of wild ducks, 
when in a state ot Nature, are monogamous seems 
Conclusively proved by their behaviour at Kallodon, 
wherein they contrast with birds of the same species 
'in captivity. 

Sir Frank Disov, Astronomer Royal, has been 
■elected master of the ( lockrnakers* Company. 

■ The G. de Pontccoulant ptixe of the Paris Academy 
of Sciences has been awarded to Dr. A. C. D. Crom- 
inelin. Royal Observatory, Greenwich, in recognition 
Of his general astronomical work. 

Mr. A. ( has ion Chapman has been appointed a 
member of the Royal Commission on Awards to 
Inventors ill succession to Sir James Dobbie, who has 
resigned. 

DrNNKit will be held at the Hotel Cecil on Tues- 

purthase . of the 


, . ■ rw TT r 'S' >' 

the need of funds for Its upkeep and tmdowifMmU 
The Right Hon. Viscount Grey of Katlodort, 
wdl preside. Tickets may bo obtained 
honorary secretary at (lit* Hermitage, H an Well, 

1 1if Koval Sociotv of South Africa proposes to en^- 5 * 
tain the members ot the Shackleton Kxpedition ' 

they arrive in Cape Town, The society has enfer- 
tained previous expeditions, and at a recent mectjjft|J 
the president expressed the hope that the forthcoming 
visit would arouse public interest in South Africa' in' 
scientific exploration and would lead to additional sup* 
port foi such enterprises. 

fx the aiticle on the explosion at the nitrogen fixa¬ 
tion works at Oppau, in Nature of September 2y, it* 
was pointed out that ammonium nitrate is explosive 
on the application of an intense initial impulse such 
as the detonation in its midst of a high explosive. It,, 
is, therefore, of interest to read in the Chemical Trade 
Journal (October i, p. 400) that the directors of tflft: 
Badische Anilin und Soda Eabrik have issued a fteport 
in which they state that a store of ammonium sulpha 
nitrate exploded, and that it had hern the custom*' 
to break up the stock of this mixture by means of 
explosive bodies. Until now the directorate had ap¬ 
parently considered the ammonium nitrate sufficiently: 
deadened by (hr presence of the ammonium sulphate. . 

A MF.sMr.F from ('ol. Howard Bury to the Times*’ 
slates that a practicable route to the summit of Mount ’ 
Everest has been discovered. A tamp was formed at 
the col at the head of the Kharta Volley at a height 
of 22,500 ft., and Messrs. Mallory, Bullock, and. 
Wheeler pushed on to the glacier below the north col 
on the following day. 1 he north col, which connects 
Mount Everest with the north peak, was ascended to 
a height of 23,000 ft. At this point the party wm» 
stopped by had weather, but if is believed that an 
ascent by the north-east ar£tc will be possible. The 
reconnaissance of the approaches to Mount Everest 
from the Tibetan side is now complete, and, a rout© 
having been found, there appears to be no reason why 
a properly organised expedition should not reach Hie / 
sunlit next year. 

f/ ... ' r 

A\v, ninth meeting of the Indian Science Congress! ■ 

1 he held in Madras on January 30-February 3,, 
'mi. His Excellency Lord Willingdon, Governor of,, 
Madras, has consented to he patron of the meeting, 
and Mr. t\ S. Middlemiss will be president. The fol¬ 
lowing sectional presidents have been appointed * 
Agriculture, Rai Bahadur Ganga Ram ; Physics and 
Mathematii s, Mr. T. P. Bhaskara Shastri; Chemis¬ 
try, Dr. N. R. Dliar; Zoology,. Mr. S. VY. Kemp; 1 
Botany, Dr. VV. Dudgeon; Geology, Mr. G. H* 
Tipper; Medical Research, Major Cunningham > 
Anthropology, Rai Bahadur Mira Lai. Public lectures, 
will be delivered by Prof. Hemchandra Das Gupt&> 

Dr. de Graaf Hunter, and Prof. J. Matfhai. Cnpt. 
Newcomb, Khan Sahib Mohammad A/i/ullah, 

Sahib Bahadur have been appointed honorary kxwil 
secretaries. Further information can be obtained 
tippUeatjon tt* Dr. J. L, Simorisen, th^ hotlor»^. 
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,TH£ members ol the ftruish Association had, during I by Of- K. Ri* 5 on *‘ fhe Dragon-flic?* of Souih 
thctr icctrit visif to Edinburgh, an opportunity of { It occupies upwards of 200 pages,- and is prc a _ 


exarriining (he remarkable hoard found in i8lc* at 
Taprain I .aw, a tunica! hill nearly midway between 
Haddington and Dunbar The excavations were 
cmj-ied on by the Soiiety of Antiquaries of Scotland, 
to whom Mr Ibdfour, the "wna c»f the land, gener¬ 
ously presented all that was found, which is now 
c/hibited in th« Scottish National Museum. It is 
almost certain Ih it tins great collet lion of silver plate 
way a robbers’ in.aid. Some of the objects ate* plainly 
Christian, otbeis pagan, with tracts of Oriental de- 
COCfllion. The Sa -.ons vv» re notorious sua-rruders, while 
Itrttive <\|k were not, and the hoard possiblv 
COtWtKts of plundei from t lunches or private houses 
somewhere i,n ihe ( oniineiit. It may be assumed 
that the 4 (U hr was made about 1500 years ago, and 
the rnidus who buried it wire probably inter¬ 
rupted l»v the appjrxuh of another and stronger fonv, 
leaving tin ft ensure to be unearthed by exe.ivAtors in 
our time 

In the Journal ol the Bihar and Oris>a Resi.uch 
Society tor .Maidi, m.’i, t)i. \V H. R. Kiveis dis¬ 
cusses the origin of that remarkable' < ustom of mar¬ 
riage, j.eculiai to the Rajputs, known to anthro¬ 
pologists as lupergamy. I'nder thU system a man 
must take his wife tiorn a gioup of equal or lower 
rank than his own, while a woman must marry a 
man from .1 group of equal or higher rank than 

her own He suggests that It arose as the result 

of the influence* of certain conditions operating in 
the ease, of the occupation of a country bv a race 
of warriors a sentiment among the invaders against 
the union of their women with the indigenous 

inhabitants of their new home; the fact that 
many women, hut in mirnbcis smaller than 
those ot the men, at coin pan red the invaders; the 
warlike iharacter ot the invaders, and their 
superiority in equipment over the indigenous 
people, which allowed them to satisfy their own 

desire for union with the indigenous women without 
giving their own women in return. The first of these 
conditions was probably the most important. The 
institution became specialised among the Rajputs be¬ 
cause among the other immigrant rare, that of the 
Brahmans, who had the same sentiment about their 
Women, their saiutit) enforced endogamy. "It is 
probably to this positive character of the sanctitv 
of the Btahman rather than to the negative char¬ 
acter of their unw.ulike tialuie tlur we must look 
for the vine to the development of endogamy in place 
of the hypergatm of. the Rajputs ” 

In the Irish Naturalist for September the Rev. 
W. F. Johnson continues his valuable observations on 
the Irish Ichncumomdie and Brneonida*, and records 
more than one hundred species belonging to these ob¬ 
scure and little known groups of Hyrnenoptera, mninlv 
from Poynt/pass. Three species are added to the 
British and Irish list, Microcryptus femoralts, Glypto 
itfhncidtri, and Mcsoleius fratemus. 

Ax^AiS Of the South African Museum (voh. ig'- 
part 3) consists oiyai 
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g.'neral anrainl erf those structural features wh&g 
are useful m classification. * Both sub-orders of tb 4 *C 
insects are well tepres. tilt'd, and one genus, and ralhfit 
more than a do/, n Care described as new. T»« 

work should prove valuable to resident entomologists 
in South Uric.t as an aid to the identification of fh* 
various s|« ii.;s, and at the same time enable them tc 
, Mend our very meagre knowledge of the biology ol 
till, jltagnthflies of tin countries concerned. 

OwiM. to the damagi wrought by vast numbers ol 
ducks on the ric-fields ot California an aeroplane 
patrol uas estabh-hed, i lunged with the task of Hying 
aver the fields to (lighten away the hitds. Thii 
method was inaugurate.! in into, and was so success* 
ful that now five aeroplatu s " are kept bust, making 
both night and day flights to frighten off the wild 
ducks." But while the farmers are highly pleased 
the American (.ante Probation Association is greatly 
pcrtuibed, and this because of the number of birdt 
killed by Striking the pinpelln# and gm-mpis. liras 
areording to the July issue of ( abjarnia Vish nut 
Came, the assoeiation has demanded that permits fqt 
the use of aeroplanes for. (Iris' puqrose should bt 
revoked. 

In the August issue of the Knfoimrfh.gr'f’s Mauthb 
.Wa grume Mr. K. E. linen dr scribes two raw specie; 
of Coccida- from Britain, vi?. iV«d.« <vc as pahiiUnns 
nov., and Ktperua enrpi, imv. Tin- former occtirrec 
on the foliage of various plants in \\ teken Fen, tint 
the latter was nut with at Cniiibcrlev on the Stern! 
of Surpui .ries^tf.Mfu. Mr. 1 - A. Box tccords C.rono 
toma mgrii onus, Kref., a Ovnipoid insert new to tin 
Puma of Britain, lire insert was bred from the pupa 
of an Agronn/id tly found at Rlakent y Point. Norfolk 
In the September issue of the same journal Mr. B. P 
featuv describes a raws germs and species of wingless 
long-hot ned gr.isshoppr rs from the collection in th< 
British Museum. 'I he species, which is namei 
Oia/uinfinil im/ht/iiM, was obtained front a green 
house at Richmond, and there is no doubt that it wa 
imported from sonic exotic country, lhe land of it 
origin is a matter for speculation, amt it may possibt; 
have come originally from some patt of the Oricnta 
region. 

In U Nature (No. .’475) M. Won Berlin review 
recent work on the so-called habit of feigning deal) 
which has been attributed to many animals belonging 
to varied groups, especially to mammals and arthro 
pods. The phenomenon has been variously ascribe* 
to conscious action or intelligence, instinct, or m 
extreme state ot fear, and M. Berlin protests agains 
these vague anthropomorphic explanations unsuf 
ported bv systematic study and experimental proof 
He cites the work of M. Knbaud, who showed that b; 
the stimulation of certain areas of the body of arthre 
pods, particularly the sternum and the lateral part? '<} 
-be thorax', a state of catalepsy or insensibility coul 
be Vtduced, lasting for varied times according..^ 
the ^ 
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• Remonstrated the existence of other areas, the tarsi 
of flhe legs and the tip of the abdomen, the excitation 
f .which restored the animal to the normal. M, 
Jfcabitud believes that most of the instances of feigning 
(death cited among the arthropods ran be explained 
oo the above grounds as p Jr e reflex phenomena in 
which the organs of |terception (visual, olfactory, and 
(Bytliton) play at most an insignificant part, lie even 
Suggests that similar reflex areas can be demonstrated 
fn thc vernbratcs, and that the feigning of death in 
that group is also lnrgeh a reflex phenomenon. He 
SSjmbats strongly the view that it •» a conscious action, 
dr ' instinctive, or the result ol fear, and proceeds to 
demonstrate that the view that it is a protective .uti- 
< bide is untenable. The precise physiological explana¬ 
tion is still obscure, but M. Benin tightly insists on 
thp importance of M. Rabaud’s observations. 

A REPORT prepared for the National Research 
Council hy Messrs. E. B. Mathews and H. I’. I.ittle 
on the position of geology and geography in the 
J United Stales is published in the Bulletin of the 
-‘ideological Society of America for April, jp3t. It 
;'-npjxfars front this report that out of 571 colleges .md 
I universities, 4M>, or 8r per cent., offer no institution 
4 in geogr.aphy. Of the rent,-lining 104 colleges only 
j Jt offer courses of more than two \,.irs’ duration, 
j and no more than six <,f these ttain students in nd- 
I' vanccd work. t’oor ,-ts (his equipment in gcogra|ihical 
V teaching is. it is fairly evenly distributed throughout 
‘ the States with the exception ol those in the south. 

7 The demand for trained geographers far exceeds the 
f supply. In geology opportunities for training arc 
(' more satLl.iclon, although out of the 471 institutions 
; >44 offer no instruction in geology and 308 none 
worthy of the name. As mnnv as 07 Colleges, how¬ 
ever, provide morses of four or mote years' duration. 
As in geograpin, the southern States provide few 
advanced courses. 


Survey of Scotland has issued a 
i.t. fid.) of the memoir describing 


The ('<ologic.il 
new edition (t<i31 
the Arthur's Scat volcano. Few alterations have been 
-made in Dr. B. X. Peach's text, but Dr. Flett has 
new described the igneous rocks in accordance with 
the.cursent classification of the Carboniferous lavas 
of-Scotland. Prof. Judd’s view- is maintained, namely, 
that the eruptions form a continuous series, and that 
the apparent break under the Lion’s Haunch is due 
toaccumulation of the later lavas and agglomerates 
M' A vent from which the earlier bedded lavas had 
been erupted. A coloured geological map on the scale 
of, six inches to one mile is now inserted in the 
fhemoir. The "Summary of Progress of the Geo. 
Epical Survey of Great Britain for >020" (3s. fid.) 
««Ws ti wide range, from Brockenhurst to 'Banff. 
Xprpcroils observations of interest are recorded from 
WSt'em Mull and the adjacent Islets. A deposit of 
Gjthtozoic desert-sand has been found overlving the 
at Gribun. The cotnmon origin of the two 
WjjfcjfS’of basalt that form respectively the walls and 
of Fingal's Cave must have been recognised 
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however, have an authoritative statement on this 
point, while a triple zoning is described in 
flows, where a slangy top remains above the irregulfcrty 
columnar portion. ,,v 

An important paper bv Prof. H. K. Aunstiong nnd 
Mr. C\ A. Klein on ‘Paints, Painting, ami Painters'* 
is published in the Journal of the Ro\:d Society of 
Arts of August jfi (vol. nq, No. ,^88). \s in well 
known. {Hunters are liable to contract lead poisoning, 
and at the International Labour Congiess to he held 
in Geneva this month the question of the piohihi- 
tioo of the use of white lead in paint is to he discussed. 
Prof. Armstrong and Mr. Klein consider that the risk, to 
the painter of lead poisoning has been much exaggerated, 
and support this conclusion with much experimental 
work. Some of the ills horn which painters sutler 
are to he attributed, not to the lead, but to the tmpen- 
tine or other volatile “thinner ” with whkh the paint 
is made. 'Jhev point out that white-lead paints have 
special properties not j>ossessed bv substitutes, and 
they maintain that by the use of a few simple ex¬ 
pedients- the risks imurred bv the painter from the 
use of lead paints may be practically eliminated. The 
paper is one that should be studied by all interested 
in industrial hygiene. 

According to the report of the woik of the Physical 
Department of the Ministn of Public Works, Egypt, 
for the year ending March, nj.m, the department ha# ' 
returned to normal working conditions from the dta'; 
turbed slate which existed duiing the war. The 
hydrographical section is responsible for the Nile 
gauges and for the rainfall records, and, in addi¬ 
tion, tests measuring tajws, thermometers, arid 
barometers. The meteorological section issues the 
weather reports and forecasts, and runs the llelwan 
Observatory. A weights and measures section, in 
maintaining just standards, lakes ration against three 
or four thousand persons per annum, and secures 
convictions in <>8 per cent. of the cases. About foytr 1 
thousand scientific instruments were repaired in ttyo 
workshops during the year, while the resea rck 
section rmried out work on the sulphuric acid hygro¬ 
meter, and devised and tested a “ turbulance gauge \* 
for use in measuring river discharge. 

Thk “ I’ri/ma ” process of colour cinematography^, 
invented by Mr. \V. V. I), Kelley, which is now 
being introduced as a practical method, is described 
in the current number of Conquest by Mr. K. R. 
Mason-Thompson, M.A. It is analogous to “ Klno* 
niaeojor," but each pair of red-orange and blue-green 
records is taken simultaneously, the light passing 
through the lens to the film being divided by optical 
means so as to givA two pictures at each exposure. 

In printing the positive, the negative moves' twice as 
far as the positive film, and thus all the records of t lift 
same colour are printed as consecutive pictures. The- 
positive film is then similarly exposed on its other 
side (both sides are coated with sensitive emulsion) to ; 
th£ records of the other colour in such manner iHfct .; 
each pair of pictures registers. Each side of the 
film is therv separately mordanted and treated wtth e '! 




repaired by the “ Kinemaeolor ” process, it dofct. not 
need to be passed through the exhibiting lantern at 
double the usual speed, and it i* claimed that the 
difficulty of colour fringes in the case of quickly 
moving objects is eliminated. 

A.v at count of the Temple submarine stud driver 
appears in Engineering for September 30. The fum * 
tion of thifi appliance i> to !i\ studs into ships’ plates 
or other steelwork umlei water, .so that patching 
.-plates or uitacliruMits lor lifting may be bolted on. 
The studs used at a demonstration at Caxton Hall 
Were of tool steel, tempered to a dark blue colour. 
One end of tbc stud is bluntly pointed and the 
other end lias a strew thread tut on it. The studs 
are shot (tom the muzzle of a gun held in contact 
W'ith the plate, and pierce the plate so that about 
an equal length of tin* stud is left projecting on both 
sides. 1 he operation of driving the stud is instan¬ 
taneous and die noise is scat cel v more* than that of 


i an airgun. The explosive charge may consist 
| ordinary propellent explosive, and in quantity i$ 

1 the same as in a standard 0303 rifle cartridge. 
stated that studs can be driven into solid steel 
Temple gun, and that two | in. plates can be j^rtidL 
together by studs sh<V through them; also a;^t.’ 
j of only k in. diameter can be driven through, ^ '• 
j in. plate. This appliance, which has been Tt&v, 

{ vented by Mr. Robert Temple, is certainly a Vttjjf!/ 

I remarkable one. T he process is in the hands of 
i Temple Cox Rescan h Company, Dane House, 
t Farrar Street, Westminster. . 1 ®' 

St k Thomxs Hhvui considers that of all the mam*" 
j festal ions of the Greek genius none is more impre*^ 

I sive, and even awe-inspiring, than that which is 
| vealrd hv the history of Greek mathematics. The 
1 Oxford University Press is publishing immediately jin 
j two volumes “A History of Greek Mathematics/’ by h 
, Sir Thomas Heath. 


Our Astronomical Column. 


T UK l.l V\l< Kt J Il’sK *>r St MMY, Ot lOHhR JO. Hits 
wlipse, whiih will be nearly total, begins at yh. 14m. 
(position angle 45°). reaches Us gteatest phase. (093b 
of the diameter, the south limb being uneclipsed) at 
lob. 54m., and ends at i?h. 34m. (position angle 
383°). As then* is not another large lunar eclipse 
visible at a convenient altitude in the British Isles # 
ttritil September 11)42, this occasion should Ik* utilised. 
The chief work dating lunar eclipses is the observa¬ 
tion of occiiltalions. both phases being visible under 
similar conditions. Such observations facilitate the 
determination of the moon's dtaimier, and serve to 
test the suggestion that the lunar atmosphere may 
have moie refiactive (xwver by dnv than by night. 
Six stars m (he Bonn I)urehnuisi< rung will be occulted 
during eclipse. The details are given in the following 
list (computed fi*i Green u icli); - 


B 1>. tiuinhci 

M-«. 

I h*.i|ip-»r»ni« 
li 111 . 

An*Ir 

Urappcnraiuc 
h. in. 

Ancle 

7 2 iK 

‘i 2 

to 4 

2 4 

10 50 

2i|2 

7 ' 2 - 

•1 4 

tl> l<) 

59 

> 1.15 ' 

25S 

7224 

‘M» 

tO 20 

loo 

" *5 

2I 4 

7 22 S 

9 5 

to 28 

70 

1 1 4C1 

■*43 


9.4 

m 57 

1)0 

1 J TO 

-’-’5 

7 22 7 

0 T 

11 0 

4 T 

'7 

2 73 


The angles are measured from the north point 
tow aids the east. 

The occupation of 263 B Piscium, mag. 64, may 
also he mentioned, though it does not occur at the 
eclipsed limb; the times and angles me 8h. 55m.. 
i)o°, and toll. 3m., 224 0 . 

It i> also of interest to study the colour and amount 
of illumination of the region in shadow; probably tin* 
variations (torn one eclipse to another arise from 
differences in the transparency t»f the earth’s atmo¬ 
sphere. It would be well to examine some of the 
regions, such as Aristillus. in which Prof. \V. II. 
Pickering has observed changes during the lunation, j 
as it is possible that their appearance might be affected 
by the passage of the shadow 

Mohsixo Sr\Rs Before sunrise on clear mornings, 
during the last half ol October, there will be an tin- 
usual and striking display of four brilliant planets. 
Venus, Mars, Jupiter, ana Saturn will all be visible, 
-and wBt continue to be so during the remaining 
mopth* &(tfia >*«hv t ^ .. £* 

• > m. 271 vvoL- so8j 

U*’ * 


Their variations of position will induce a number 
of interesting unijunction-, and configurations, both 
amongst themselves and with the waning crescent of 
the moon as she passes them in her monthly round,, 
On Octobei H> Venus will rise at 3.43 a.m., Mars.at 
3 o a.m., Jupiter at 4.41 a m , and Saturn at 4.19 a.rti.y; 
On this date, an hour before sunrise, the four planet* 
named will form an almost perp«*ndi< tilar lino over thfjf'V 
east bv south horizon G , 


The 

following 

'oiijunctitHis will 

occur 

. ; 

Oct. 22 

h in 

7 55 il ,M - 

Venus and Saturn 

Venus 

0 35 South 
0 31 North 

M -> 

4 1 2 |) m 

Venus and lupiter 

Venus 

„ 2* 

r 18 a in. 

Mars and Moon 

Mats 

3 38 .» - 

,, 38 

} 24 p m 

Saturn and Moon 

Saturn 

ui u ; 

28 

10 0 p.m 

Jupiter and Moon 

Jupiter 

2 14 .. 

,, 20 

3 5 f > 

Venus and Moon 

Venus 

2 25 y,v,. 

M 3 ° 

n 58 j) m. 

M»-rcury and Moon 

Mi limy 

2 36 South 


These <kcui rences will not be all visible, as they 
take place at unsuitable times, but the objects men¬ 
tioned may bo observed in proximity on the mornings - 
before and after the events named. * 

In November, during the last fortnight of tbeG 
month, the planet Mercnrv will also be favourably 
visible and add another interesting object to the un¬ 
usual assemblage of brilliant planets in the* morning 
skv. - ,v. / 

F.\rc>k Firf.hu iMr. \V. F. Denning writes ;<*»! 
“On October 6, oh. 25m. G.M.T., a fireball of 
usual brilliancy was observed by Mr. J. P. M. Prefltjc* 
at Stow market. It was of a beautiful orange cok>wV 
with a thick streak, and burst in the middle of ItC*'. 
flight, leaving a hlue-green cloud of gaseous - 

vvhich was visible for eight seconds The fireball w,a%' 
also see*n 1 >\ the writer at Bristol, and he rnted/ 4 % 
as much fnore brilliant than Venus, but it was 
favourably seen right through a cloud, which it 
brightly illuminated. The nucleus could be distinctly'■“ 
traced as it pursued its path, and the position c$jS& 
be acrurateh recorded from a few bright stars wfyiefc* 
were not obscured at the moment. The radiant . 
of the object was near / 3 -Auriga? at 8 ;°*f 40V awf 
the height of the object from 86 to 48 miles f 
I the mouth, of the Thames to- Uittleb. 9 Ct>af^^% v 
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jA* v CERTAIN measure of co-ordination and civ 
operation in science was achieved during the 
y$r by Great Britain* France, America, and Japan, 
tfth results which were far-caching in importance, 
lien of science in Australia nfclt that something of 
htt sort would also be productive of good results in 
hat continent, which until recently was represented 
r> the world of science solely by independent State 
loyal Societies. The climax was reached in 1919, 
/hen the International Research Association meeting 
5 Paris invited the co-operation of Australian men 
I science. No representative scientific body, with 
he, exception of the Australian Association for tlie 
idVanccimm of Science, which had not met since 
1*913, was in existence at that time, so the matter 
-aJftW’ referred to the Melbourne meeting of the asso¬ 
ciation, held on January 511 last (Naii’kk, May 2t>, 
-Jjto ^08). There it was decided that an Australian 
National Research Council should be formed and 
Organised on lines similar to those adopted by 
countries already working under the International 
l^warch Council. A scheme of organisation was 
»rawn up and approved by the Austi alasian Associa¬ 
tion, which provided for a council of a hundred 
members representative of pure and applied science. 

4 Australia has now, therefore, three organisations 
pf a general scientific nature apart hum Government 
^Departments, State societies, and museums. First 
it here is the Australasian Association for the Advance- 
Ibncpt; of Science, which meets noimallv every second 
Offtar. Even if more frequent meetings wa re possible, 
sjlacjt of funds would probably hinder tin* effective 
; direction of investigations bv this body. Then there 
nowlv constituted National Research Council, 
J'wt' regard to which Sir Baldwin Spencer suggested 
in his presidential address to the Australasian Asso¬ 
ciation at Melbourne that it might, with the view' of 
|€Con6mising time, eneigy, and money, be constituted 
’HH the standing committee of the Australasian Asso¬ 
ciation, with indejK'ndent jxnvers of initiating re¬ 
search and dealing with smh funds as were placed 
lit its d,isjx>sal. '1'he third sciciititic organisation in 
existence is the Commonwealth Institute of Science 
and Indi *r\, founded by Act of Parliament in 1920. 
The const lotion of this body is not considered satis¬ 
factory by men of science, hut it demonstrates official 
recognition of the importance of scientific investiga¬ 
tion, and at present it is the only one of the three 
organisations which can command the funds neces¬ 
sary for carrying out investigations. Sir Baldwin 
Spencer is of opinion that the constitution of the 
National Research Council of the United States might 
lave been copied with advantage when this body 
■ame into being. 

However, now that the Australian National Re¬ 
search Council is an accomplished fact, it is hoped 
hat'-lt wiH serve ns a representative Australian unit 
*Linternational scientific organisation, and, in addi- 
ion^ have an important influence in encouraging 
cienlific research in Australia. » 

The following is a list of members of the council 
iyjt is at present constituted : - 
ijkriculture: Mr. F. R. Guthrie, Prof. A. J. 
OTutis, Mr. A. E. V. Richardson, and Prof. R. D. 

Anthropology: Prof. R. J. A. Berry, Mr. C. Hcdlev, 
CV. John Matthew, Mr. S. A. Smith, Sir Baldwin 
peneef, and Prof. M Wood-Jones. 

Autonomy: Dr. J. M. Baldwin, Prof. VV. E. Cooke, 
•’$* F* Dodwell, and the Rev, E. F. Pigot. 


The Australian National Research Council. 

J. H. Maiden, and Pi of. T. 0 
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Luc.x, Mr. 

Osborn. 

CTimmfry : Prof. (\ E» Fawsitt, Mr. J. B. Hvndef* 
son, Mi. A. E. Leighton, Prof. Ormo*Masson, Prof,, 
j. Read, Prof. E. 11 . Rennie, Assoc.-Prof A <\ D. , 
Rivett, Mr. 1 L G. Smith, Prol. B. P Steele, and 
Prut. N. T. M. WiKmoui. 

Economics and Statistics: Mr. G. H. knihhs and 
Mr. G. Light foot. 

Engh leering: Mi. J. J. C. Bradfivld, Piot. R. \V. 
Chapman, Mr. A. J. Gibson, and Mr. A. G. Malall. 

Geography: Capt. John King Davis, Mr I.ofUns 
HilK. Prut. VV. llowchin, and Sir Douglas Maw'son. 

Geology: Mr. K. (’. Andrews, Sir Edgeworth 
David, Mr. B. Dmxtan, Mr. A. Gihb Maitland, Prof. 

H. C. Richards, Prof. E. VV. Skeats, Dr. F. L. StU- 
wcll, and Mr. L. Keith Waid. 

Mathemat 10: Prof. H. S. Carslnw, Mr. A. 
McAulay, Mr. J. H. Michcll, Prof. If. J. Priestley, 
and Mr. E. M. Wellish. 

Mental Scunce and Education : Prof. Francis Ander¬ 
son and Prof. William Mitchell. 

Meteorology: Mr. II. A. Hunt and Prof. T. Griffith 
Tailor. 

Sftning and Metallurgy: Mi G. D. Delprut, Mf. 

(L C. Klug, Mr. R. Sticht, and Mr. W. E. Wain* 
wright. , 4 i 

Pathology: Sir Harrv B. Allen, Dr. A. \V. Camp-- - 1 , 
bell, Prof. J. B. Cleland, Dr. S. VV. Patterson, Dr. 4 ’ 
VV. J. Penfold, mid Prof. D. A. Welsh. ! 

Physics: Prof. K. Grunt, Prof. T. 11 . Labv, Dr. 
-K. 1'. J. Love, Prof. T. R. Lyle, Prof. T. ParncU* 
Prof. J. A. Pollock, and Assoo.-Prof. Vonwiller. 

Physiology: Prof. IL G. Chapman, Dr. E. E. * 
Eniblev, Prof. VV. A. Osborne, and Prof. Brailsford 
Robertson. 

. Veterimiry Sdencc: Dr. Svdnev Dodd, Dr. J. A. 
Gilruth. Prof. J. I). Stewart, and Prof. R. A. 
Woodruff. 

Zoology: Dr. VV. E. Agar, Mr. J. J. Fletcher, Mr. 
Wl W. Fmggatt, Prof. \V. A. llaswell, Prof. T. 
Harvey Johnston, Assoe.-Prof. Georgina Sweet, and 
Mr. (L A. Waterhouse. 

The first meeting of the Australian National Re¬ 
search Council was lick! in Melbourne on August 23* 

25 last, at which the nature of the work it would 
undertake was discussed. 

Sir Edgeworth David, at a reception before the., 
business sessions, said that he hoped the first full 
meeting of the National Research Council would bo 
an epoch-making day in the annals of Australian , 
science. Never in the whole history of Australia was 
there such a need for co-ordination in scientific effort. 

It would help to defend the country against foreign 
aggression. The public bad no idea what we owed 
to science for our final victory in the great war. 

Later, an executive committee, constituted as fol¬ 
lows, was elected : President: Sir Edgeworth David. 
Vice-President*: Sir Baldwin Spencer, Prof Orme 
Masson, Mr. G. H. fCnibbs, and Mr. J. H. Maiden. 
Members: Sir Douglas Mavvson. Profs II. J. 
Priestley, E. VV. Skeats, B. I). Steele, N. I. M. 
Wilsmore, R. \V. Chapman, f. A. Pollock, K Grant,, 
and T. R. Lvle, Messrs. L Hills, and W. E. Wain- 
wright. Secretary i : Mr. Cambage. There was sonic 
discussion as to the qualifications of associate mem¬ 
bers, and it was decided to admit as associate member! 
only those who have carried out meritorious original 
. scientific w'ork. r 1 

H. Cabbage,. T , Qn& \ot the sublets of discussion of. the .second 
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the name of Prof. T. H. Laby, that the AusttaUan 
National ReNrarch Council should adopt such a con¬ 
stitution as would enable* it to perform the following 
functions: (a) The discussion mul publication of the 
results of scientific investigation by the publication of 
scientific papers and by co-operating with tin* State 
minttlftc societies in such work (b) Ihc promotion 
of scientific research general!), and the investigation 
of specific problems, bringing the latter under the 
notice of the Commonwealth and Stale Governments 
when that lourst* is desirable {<) Tin* promotion of 
the application of Micntifii methods in questions of 
government and administration when such methods 
are peculiarly and special!) applicable, (d) The pro¬ 
motion of the interest and status of scientific workers 
in Australia, flic first of these clauses was negatived 
Hy a large majority, blit the publication by the 
Cminnl of abstracts <,f scientific papers bv Australian*' 
Was agreed to. Clauses (b) and (<j were carried, but 
Clause {d) was rejected, (n the* discussion on the last 
clause Prof Agar said that the* Council should con¬ 
fine its attention to furthering the interests of science 
rather than the interests of men of science. The Count il 
also rejected a proposal made in connection with the 
foregoing motions that it .should form from those of 
its members win* represent mathematics, physics, 
ristroiioni), and engineering, a section for the encour¬ 
agement, discussion, and publication of research in 
the inathem.itH.il and physical sciences. 

A letter from Sir \rthur Schuster, inviting the 
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f Council to submit business for consideration 

Brussels meeting of the International Refc&Ojf 
Council was considered. In this connection it.wafc 
agm-d to lepre.ciu to the Commonwealth Go\etTN 
rnent the need for funds to enable Australia to join' 
certain of the International Unions. Mr. E- W 
Andrews was appointed ti delegate to the Pun-Pacing 
Scientific Congress to he held in 1923. w ' 

Among other business transacted, Sir Edgew^tm 
David directed attention to the desirability of foniv* 
ing a Commonwealth Geological Survey, in addition 
to the State surveys, and further action is to be tak£&., 
A committee was also appointed to report on tKft 
possibility of making a gravity survey of Australia* 
A special committee tlien reported on the proposed 
establishment of a solar radiation station at Sydney; 
the necessary funds had been raised successfully‘;py 
public subscription, and it was considered that 
project was a matter of considerable scientific imv 
port an re. 

The National Council formally took over from ttle 
Australasian \ssociation for the Advancement of 
Science work of an international character relating ts> 
geophysics and physical and chemical constants. 

The Australian National Research Council, so {&$. 
as its constitution and objects' are determined, is to 
be exclusive in character, and i( will he concerned 
with the organisation of snentific work in Australia, 
and with co-operation in international research, but 
il will not discuss 01 publish soil ntific papers. , . 


Scottish ^Fisheries. 

Bv Prof. W. C. McIntosh, F.R.S. 

HE Thirty-ninth Annual Report of the Fishery | views, real progress lies in the work of each counthP# 
Board for Scotland, n>2o (H.M. Stationery ! scientific staff in its own ships and marine labora-* 
Office, 3.S.), as usual, contains, much impor- | lories. That the Board is open to criticism is 
tunt inhumation connected with the Scottish* apparent from the fact that whilst other nations, 
fisheries In the introduction the Board refers to the I notably the Danes, have worked up the life-histories 
present depressed condition of the industry, which is j of the food and other fishes collected iu their ships in 
due, not to dearth of fishes of all kinds, but to induS- j a praiseworthy manner, the large collection of eggs, 
trial and transport troubles and the genera! unrest, as i larval, post-larval, and \oung fishes procured,by the 
well ,ts the partial dislocation of foreign trade in cured I Board’s steamer, with perhaps a few* trilling excep- 
fishes. It bewails the increasing incursions of foreign I tions, is unknown. Instead of leading the way m 
trawlers m the Moray Firth, unmindful that the i such work, the Board appears to pin its faith in this 
closure of the area beyond the three-mile limit was, ; department to endless, but expensive, statistics of cap- 
ns I.ord Bryce and others long ago pointed out, the j tures here and there. It clings to the notion that by 
fons et ongo of the trouble. *1 he figures of the cap- I a si/e-limit or by the closure of areas of the North, 
tures for show that with 136b fewer boats than I Sea (which it formerly abjured) plaice will be bene- 
in the mord year iqra the quantity landed was fifed—forgetful of the persistence of this fish, not- 
j,2bf,it>7 twf. less. The supposition concerning the withstanding the pessimism of nigh a thousand yeajrs, 
"accumulation " of fishes during war-time is i The recent work of Dr. Petersen, of Copenhagen, ort 
conjectural. i intensive plaice-fishing will afford the Board some 

The present remarks, however, mnintv deal with the ; information on this head. The Board’s intention to: 
Board’*, scientific fisheries work, which, so far as ■ ascertain the present condition of the fishing-grourids 
It9 experienced staff is concerned, maintains its high , (an advice given many years ago) is to he commended, 
Standard. The Board apparent tv believes in the ; as aNo is the development of ovsier fisheries, though. 
International Council for the Exploration of the Sea, i the decline of the ovstor fisheries of the Forth is as 
yet it doe*, not explain how this international aimara- 
dcrir has faihd to put an end to the raids of foreign 
trawlers in the Moray Firth. Indeed, it may well 
he doubted if, after twenty-one years’ experience of 
the International Council, any practical result of im¬ 
portance to the British fisheries has resulted from the 
large expenditure, or evolved any •solid basis for the 
revival of the sthenic. The details of the Board’s 
expenditure on this head should at once be published. 

Further, it is remaikable that the chairmanship of 
this Council has hitherto been onlv in British or 
German hands (often unscientific). The most experi¬ 
enced fisheries research workers firmly believe that, r 
with all deference to the intonations} ejtchahce of; 

no. 27 u t "vor.‘."Hs 8 ji‘/ 


yet unremedied. A profitable field for the energies of 
"the.Board would also be the encouragement of the 
canning of the sprats from the Forth, Tav, and Otftsr. 

The Board finally alludes to the reorganisation^!, 
its scientific staff, and it is to be hoped that, wan?<si 
bv the experiences in the Fishery Department* JjX 
England and Canada, untried, or even non.scientwe, 
mm will not bit placed over the heads of traiffcaS 
scientific workers of perhaps a quarter of a century,’, 
experience. Whilst these public Departments have W 
many respects a free hand, science and t}ie 
also have rights, . inWIerfnee ytjfii MS 
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tJnhrersity and Educational Intelligence. 

Cambridge. —The vote on the admission of women 
the University will be taken on Thursday, Ouo- 
■r 20. The point at issue this time is as follows:-- 
race i., which is accepted by tin* womens colleges as 
solution and is supported by them, admits won leu 
membership of the University with full privileges 
gjjjtc ept for a vote on the Senate, the governing body 
-I the University. On the other hand, it grants to 
-*ie women the right to elect two assessors to sit on 
-&e Council of the Senate without votes—a measuie 

£ at may lx* of more immediate assistance to them 
an the vote which the Univeisity refused to them 
|last December. Won\en become eligible foi Univer¬ 
sity offices, studentships, and prizes. On thU other 
tjliand, their numbers are limited. An opportunity for 
lindejxndtm development of men’s and women’s 
Education is olTered which may prove very valuable 
Sn the futtiie, and their discipline is also differ* minted 
(from the men’s. One very important condition at¬ 
tached to t'nace U is that men’s and women’s col¬ 
leges shall be, and shall remain, distinct. 

\ The alternative, Grace II., offers only titular degrees 
L-a solution whirl) might have been satisfactory in 
T897, but is not acceptable at the present day. 
>Th<* cat rung of Grace I., which tmbodies the con- 
jchi>ionx of a luxly formed from all parties except 
the e\tM mint’s on either side, offers the only hope of 
an agreed solution of this long-standing controversy 
from within the University projxr. 

Col. Sir (braid Lonnox-Uon vngham, Mr. D. C. 
Hcnrv, and Mr (’. D. Ellis have been elected fellows 
of Trinity ('oib-ge. The first-named has also, been 
elected pi .elector of gcodesv at Trinity College, and 
to him will he entrusted the task of building up a 
school of geodesy in Cambridge. Once again in 
starting a new scientific school Trinity College has 
wisely and generously made the University its debtor. 
Previous instances of a similar kind are the late Sir 
Michael r and Prof. E. G. Hopkins. 

l,m)s - Sir Edward Allen Brothcrtun, Bart., has 
given jo, 000/ to the University for the development 
of bacteriological study and research, more particu¬ 
larly m the interests of public health. TTris is the 
largest individual gift yet received by the University 

of Leeds. 

London —Some interesting public lectures are an¬ 
nounced to be delivered at King’s College, London, 
during the lorning trim The department of history 
and geography has arranged for a course of lectures 
oft the British Empire, which includes the following: 
--“Geological and Geographical Physical Basis,” by 
Prof. W. T. Gordon, on October 26; “Fauna,” by 
Prof. A. Dendy, on November 2; “Flora,” by Prof. 
R. R. Gates, on November q; and “Anthropology.” 
by Prof. G. Elliot Smith, on November 16. In each 
case the lecture-hour is at 5.15 p.m. 


Dr. Frances M. G. Micklethwait has resigned the 
post of principal of the Horticultural College, Swanley, 
to which she w'as appointed in January last 
year. 

An election to Beit memorial fellowships for 
medical research will take place on or before January 
1 next. Applications must be received before Octo¬ 
ber 31. Forms of application and all information may 
be obtained by letter only addressed to the Honorary 
Secretary, Beit Memorial Fellowships for Medical 
Research, 35 Clarges Street, Piccadilly, VV.i. 
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j A. Teachers Conference under the auspices of the 
League of Nations Union will be held on Saturday* 
October 22, in the Hail of Reading University College, 
j The opening address on edui.itton and international 
cooperation will be given bv Pmf. Gilbert Murray at 
11 a.m. Communications should be sent to Mr. J. 
Kppstein, secretary of lhe conference, 40, Redlands’ 
Road, Reading. 

\r the next din net of the Groupe 1 liter-Universitaire 
Ftarito-Bi itunnique, to be held on Tuesday, Novem¬ 
ber i, at the Connaught Rooms, Givnt (Ju* < n Street, 
Kingsvvay, W.C.2, the chair will be taken by M, 
Raymond Poincare, past-President of the French 
Republic and former Rector of the Univusitv of 
Glasgow, who will sjx*ak on “The Utilitv ot Inter - 
Allied Intellectual Relationship.” Applii aliens U>r 
tickets should be made a" early as possible, and in any 
I case not later than Thursday, October 20, to Mr. H. 

Sloog (hon. secretary), 51 Anson Road, N.W'.a. The 
, association was formed in June, iqiS. for the purpose 
of promoting Irundh intercourse between British and 
French university men and persons prominent in the 
worlds of art. liieiaturc, science, commerce, and 
industry in either country. The membership has since 
been extended to university men of all Allied and 

ass-trialed nations. 

I nk Meii’orntoqtt al Mngazitu’ for September gives 
a provisional programme of lectures ami classes for 
tlu k 1021-22 session in the Sthool ol M< teoi ulogy, 
linpeiial College of Science and Te< hnology. Sir 
Napier Shaw gives a course of four lectures on 
“ Fog ” on Mouda}s of the fust term at 3 30 p.m., 
whah comnu med‘on October 10, followed bv a course 
of thice lectures on “The Winds above Ulouds ” on 
Mondays ol the fust term at $.30 pin., beginning 
November 7. He will also deliver a course of ten 
lectin es on “The Structure ot the* Atmosphere and 
the Meteorology' of the Globe” on Frulavs of the 
■ second term at 3 pan., beginning January 20, 1022. 

Dr. (Tiiec gives a course of four lectures on 

! “ Tei lestriol Magnetism’’ on Mondays of the first 
! term at 3.30 p.m., beginning November 28: while 
('apt. D. Brunt gives n general course* on “Physical 
1 and Dynamical Meteorology ” on Thursdays of the 
' first and second terms at 2.30 p.m., beginning 
! October 13, !<).’!. Par ticulars of thi se courses may 
he obtained from the Meteorological Office, South 
Kensington. 

The Roval Technical College, Glasgow, 1 ms recently 
j issued a calendar for the session 11121-22 giving details 
j of the various courses of instruction available at the 
college. Full-time courses have been arranged which 
lead to the diploma and nssocialexhio Mv* .-^tlotto 
i in civil, mechanical, electrical, and mining engineer* 

; ing, chemistry, and metallurgy. For the diploma a 
i three-year course must be taken, while for the ns so* 
j ciateship a fourth year’s study is necessary, and in 
i the case of chemistry or metallurgy a thesis on some 
| subject of experimental research must be submitted. 
The diploma courses are in most cases suitable for 
students taking the B.Sc. examinations of Glasgow 
University. Evening courses in (he various subjects 
will also be available for students who have completed 
a two years* continuation course and to others who 
can show evidence of equivalent status. Courses in 
engineering for apprentices have been arranged a* 
part of a scheme of co-operation with some seventy 
engineering firms in and round Glasgow'^ whereby 
selected apprentices attend winter courses at the cof- 
lege and the intervening summers in work*. Many 
of these firms recognise the time spent at the college 
as part of the period of apprenticeship* 
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Calendar of Scientific Pioneers. 

October 13, 1*66. William Hopkim died. The C.un- : 
bridge tutor of Tutt, Mdxvwtl, Kelvin, and Jjtokcs, ! 
Hopkins, in iKjo, rcicivisi the Wollaston medal tm 
his restiyclies on the af/plnalioti ■>! mnthc-matics u- | 
ph ysks and geology, and tn«* follow, mg year was elected t 
president of the (ipologn al Society, ' 

October 14, 1(31. Jean Louis Pons died.- While 
connected with thf obsoi valua ai Marseilles, Lucca, 
ami Florence, Fons dis<overed thirty-seven u mets. j 

October 15, 1907. Maurice Loewy died. Horn in ; 
Vienna, of Jewish parentage, and trained under j 
Littrow, L..*‘wv was invited to Fans by Leverrici in \ 
i860. In i.yjh he siu <ecd*d lissciami .is director of 
the Fans ()(>-.<■(\,»lor > II*- (umplefed the great Fans j 
catalogue of stars, and era rge| J< .i)t V suppotled file j 
Internalicii.d Fhotograplm Chari The iirsL equa- ' 
torial coude was t ns ted by him in iHtfa. ; 

October 16, 1793. John Hunter died. A great j 

comparative anatomist and the foumitr ot the famous ' 
Huriferian (olid non. Hunter for many years was one j 
of the surgeons of .St. George’s Hospital, London i 
Intern d uj St. Mai tin Vin-tlie-Fields, his ruimins, I 
through the efforts <>| Frank Hiuldand, were tians- j 
ferted in tX^q t<>■ Westminster Abbey. 

October 16 , 1876. Wolfgang Sartorius, Baron von t 
Waltershausen, died. After <anvjng out magnetic 

work m various parts of Europe, voii Waltershuusen 
made a sludv of Mount Etna, and in 1858-61 pub¬ 
lished bis 'Atlas dcs Aina.” For about thirty years he 
held the (hair ol mineralogy at Gditingen. 

October 17, 1757. Ren6 Antoine Ferchault de 
Rfaumur died. K01 nearly fifty years a prominent 
member of the Fat is Academy of Sciences, Reaumur 
has been called the Pliny of tin* eighteenth century- 
His investigations on the lemcnlation of steel were of 
great practical importance. As a naturalist he i« 
best known for his “ Mdmnircs pour servir & l’His- 
toire des liwates,” 1737-48. 

October 17, 1M7. Gustav Robert Kirchhoff died.— 
While professor of physics at Heidelberg, Kirchhoff, in 
1859, by a comparison of the solar spectrum with 
the spectra of various elements, created spectrum 
analysis. Assisted by Bunsen in 1861, he discovered 
caesium and rubidium; his map of the solar spectrum 
was published by the Berlin Academy shortly after¬ 
wards. 

October 18, 1871. Charles Babbage died.— Some¬ 
time Lucasian professor of mathematics at Cam¬ 
bridge, Babbage was a founder of tin* British Asso¬ 
ciation, and of the Astronomical and Statistical 
Societies, With Ifersrhel, Peacock, and Wood house 
he was one of the reformers of mathematical studies at 
Cambridge For more than thirty years he spent 
much time and money on elaborate calculating 
machines, which, never completed, are now in the 
Science Museum at South Kensington. 

October 19, 1875. Sir Charles Wheatstone died.— 

A pioneer worker on the transmission of electricity, 
Wheatstone, in 1834, became professor of experi¬ 
mental physics at King’s College, London, and after¬ 
wards with Fothergrll Cooke played an important 
nart in the development of the electric telegraph. 
He also did valuable work in acoustics. 

October 19, 1906. Friedrich Konrad Beilstein died. 
—German bv birth but Russian by nationality, Beil¬ 
stein was widely known for his researches on the 
aromatic series and on petroleum, and for his 
” Handbuch de.r Organischen Chemie,” a work of re¬ 
ference held in high esteem. ^ E. C. S. 
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Ai.dcmv ol SiictKt*, .Si pn-mbei ;<> - '1 l-ion ( ~' U *S" 
nurd in ihr .-luur. V «« Hnauml and A. Hem- 
•altth . Thu ro.i cf i-Uxtikn) niliono m th. .•mission . 
and appearaure of certain types of lines ot the mag¬ 
nesium sms trum A detailed account of the varia¬ 
tions m the linos produced by changing the u»iuhtions 
under which the arc or spark is inami.um’d I he arc 
was stnuk between magnesium elci nodes under 
wuttr, give eiol, and petroleum, and tin spaiks werfc- 
passerl m atmospheres of hydrogen, oxvgen, (o.d gas,- 
and nitrogen. During tire Inst phase of the an '-Ituck 
m a liquid drop, mudifuatiuns of the inns an caused 
by the intense elolrn lields. L Cn*tcel» A type Ot 
<|oub‘: continuous quadrat n generation of a plane 
(ubn given by nun* simple points 1. \ nrapoulo* ; 

Nome properties of irnreasing fum lions - J. Cbazy 
I In* Poisson stability in the problem of thice bodies.— 
J. (iuillaumc ; Ob set v.uiotis of the sun madi at tlie 
Lvons Observatory dining the lirsi qiuiu-r ol t<)2L 
Observations were taken oil seven!y-s* veil days in the 
quarter, and the principal f.uts ,m resumed pi three 
tables, showing the nurnbei "f spots, l lit (list n hut toil 
of the spins in latitude, and the distribution of the 
fat like in latitude - K. Ogurn . 'I he Math field of 
giaviiatioti h Hulthcn , Hu minhin llions in band 
spectra .—\1 <*nd 1 . de Broglie. I he t orpus< ular 

spectra ol the elements. A statement of cxpeitmcntyl 
results on the coipiKcular excitation of the heavy, 
metals (uranium, thorium, lead), by the X-ravs, and 
bearing on the L, M, and \ leva Is <>l «lections---E. 
Fammard : The alluvial terraies of S* bou above Fca 
T here is clear evidence of the existem e in tile Sebou 
valley of three terraces, 30 unties, 10 niches, and 
7 metres. 1 he higher terr.ucs have leitamh existed, 
but are now represented bv dr 7 >ri. A I.nmlire and 
H. Couturier : Sodium oleate in 1 In* phenomena of 
shock. W hen a i per rent, solution of sodium oleate 
i&injected into the jugular vein of sensitised guinea- 
pigs, it is known that these animals «an stand, with¬ 
out inconvenience, an injection ot the anug<n which 
is mortal to a sensitised animal not treated with the* 
oleate solution, and this proactive action has heen, 
attributed to the pioperty possessed by sodium oleate 
of diminishing the surface tension of liquids to which 
it is added. The authors do not accept this explana¬ 
tion, and show that solutions of sodium oleate atone 
can produce the symptoms of anaphylactic shock*. 
These symptoms can be suppressed bv solutions of 
sodium hyposulphite 

Bkvsski s. 

Royal Academy of Belgium, June 4. -M G. Cesaro 
in the chair.—A. Demoulln . Tin* minimum surface ot 
Enneper.- C l. Servals . A group of three biological 
Cavlean tetrahedra.- M Stuyvaert: The theorems of 
Fermat and Euler. -H Kuflerath The stereogram* 
malic interpretation ol the .sporulatiun curve of y«a$t 9 f 
described by Hansen. Its application to physiological 
and biological phenomena. The author has repeated 
and extended the observations of Hansen on the 
sporulation of yeasts. 'The medium used differed 
from that of Hansen, and the rate of growth wa& 
much slower, but the results fully confirm those ot 
Hansen, as regards the average time of the first 
proof of the existence of spores at varying tempera-' 
turns.—P. T. de Chardin and C. Fnipont: The pre¬ 
sence in the lower tertiary of Belgium of a member 
of the Hyopsodus group.—J. Errera : Contribution* tt) 1 
the knowledge of the cuprous compounds. Expert 
mental evidence is given of the existence of otproita 
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Straw.-. Tfie products obtained by the electrolysis of 
kalirxs birarbonatcs with a copper anode, and by 
electrolysis of »solutions of carbon dioxide with 
er anode under pressure have been examined. •• 
TUlippton : The laws of the electrical resistance of 
ng tissues. Cellular membranes behave as capaci- 
10 wards alternating currents. Formula* arc* given 
the electric conductivity of living tissues, and one 
5,the constants in these formula* characterises the 
jysico-chemicul state of the protoplasm. 

Sydney. 

^noean Society of New South Wales, August 31. — Mr. 
G.'LA. Waterhouse, president, in the chair.—H. J. 
Carter: Australian Coieoptera : notes and new species, 
Th£ paper includes descriptions of Queensland 
material lateU acquired by the Queensland Museum, 
of specimens from Northern Territory, and of two 
new specie.*, from the Barrington or Mount Royal 
Range, N.S.W. Thirty-six species belonging to 
twenty-six genera in the families. Luianida*, Bupro- 
. tid», 'l encbrionida*. and Cistelidaj are described as 
hew.~-G. H. Hardv : A preliminary revision ot some 
'genera belonging to the Diptcra Braohyctru of Aus¬ 
tralia. In this revision certain characters considered 
:‘fo be of primary importance are used in defining some 
,of the genera. In tin* AsilHhe the antennal char¬ 
acters are used for distinguishing the genera belong¬ 
ing to the sub-family Dasynogoninav JTwo robber- 
files belonging to the genus Blepharofes are described 
M' new. The genus Clesthentia, White, is trans¬ 
ferred from the Leptidu* to tin* Therevida.*, anil tuxo- 
Awnic improvements for tin* latter family are sug- 
JJj&tted. Attention is directed 1o tin* need for icvision 
jpEf. the type specimens of the Australian species of 
, Apioccra, the only genus of the Apioceridae repre¬ 
sented in Australia.- J M. Petrie: 1 he active prin¬ 
ciple of Erythrophloeum Labouchcrii. Examination 
of a small amount of air-dried leaves and a few 
I beans of krylhfophlocutn Labouchcrii proved that 
cyanogerutie glucosides and saponin* were absent, 
but, that a Nina 11 percentage of a poisonous alkaloid 
was present. 2 X kg. of leaves yielded 30 mg. of 
an amorphous alkaloid, while 290 g. of the brans 
yielded 87 mg. of tin* same alkaloid. Both the 
chemical and physiological ptoperties of this alkaloid 
prove it to identical with the crythrophleine of the 
African plant, E. gutneensc. The general action of the 
digitalis group was observed in experiment* carried 
out with the alkaloid of K. Labouchcru on frogs, and 
dogs. 
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The Intestinal Protozoa of Man. Bv C. Dobell and 
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By E. de Barrv Barnett and P. C. L. Thorne. Pp. 
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'The Rudiments of Relativity* Lectures delivered** 
under the Auspices of the University College, 
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London University Site. 
r T''HI' public must be petting puz/lcd and bc- 
1 w iUlcrcd over the question of the site for 
• the University of London. Until recently it be¬ 
lieved that the site at Bloomsbury bad been defin¬ 
itely decided upon, and it expected that active 
preparations would shortly be made for the erec¬ 
tion ol buildings. There were good reasons for 
the belief and for the expectation. A public an¬ 
nouncement was made that the Government’s 
offer had boon accepted, and that the purchase of 
the site had been completed., \ few months later 
a temporary but very substantial building, pro¬ 
vided by an anonymous donor at a cost of 
20,000/., for the University Institute of Historical 
Research, was actually erected on the Bloomsbury 
“site and formally opened by the President of the 
Board of Education. This certainly looked as if 
the innumerable discussions and delays had at 
last resulted in something like definite action. 

Before the summer vacation, however, the 
whole question was re-opened by fhe' ; London 
County Council, which invited the Board of 
Education and the university to “explore the 
possibilities ’’ of a site on the Holland Park estate 
before taking further action on the Bloomsbury 
site. The Council’s resolution refers to the Hol¬ 
land Park site as “easily accessible from all parts 
, of London, costing much less money, very much 
larger in area, and so affording room for ex¬ 
pansion.” 

, Any opinion expressed by the London County 
.-Council as. the- authority charged bv Parliament 


is entitled 
s’deration. 
action the 


to be’ received' with^respbetful'J Wh¬ 
it is difficult, however, to' Sts;, jfejiltt 
senate of the university can .take:. 
Before accepting the Government's offer tilT the 
Bloomsbury site the senate consulted the Coutidl 
and was assured that in the event t>f the site 
being accepted the Council would consider making 
a building grant up to a third of .1 million pounds. 
Fortified with this expression of uppiuval, the 
senate accepted the offer, and the sale was com¬ 
pleted. It is impossible to withhold sympathy 
from a university which, having hail one very 
valuable site presented to it, and having already 
partly acquired possession of it, is invited to 
“explore the possibilities ” of another site which 
no one has offered to give. Itcati pos.\iJeuU’s : a 
non-academic body would have a ready answer, 
but it will probably be found that the senate ol 
a university is not utterly lacking in worldly 
wisdom. 

The fact that the Bloomsbury site has been 
accepted and is partially occupied is not of 
itself decisive. If a blunder has been matte, it 
should be. rectified. It is quite conceivable that 
there arc better sites than that at Bloomsbury, 
hut it is quite certain that Holland Park is not 
such an one, however diligently its possibilities 
are explored. The extent to which it is “easily 
accessible from all parts of London” may he seen 
by a moment's reference to a map. That it costs 
"much less money” is quite probable: it would 
probably cost even less if it were somewhat nearer 
than it is to Hammersmith and Shepherd's Bush. 
If this is the only serious alternative to the 
Bloomsbury site, there can he no doubt as to the 
result of exploring its possibilities, and time spent 
in doing so would be time wasted. 

Too much time has, in our view, been waited 
already. The need for a dignified home for the 
university is urgent and clamant. 

It will not be met by suggestions to explore'the 
possibilities of pleasant parks which happen to 
be without a building. The site must be central; 
it must be. within easy reach of the great colleges 
and medical schools where the great bulk of the 
teaching is carried on; and it must be accessible to 
the hundreds of teachers and others who partiti- 
pate in the work of the university and the thou¬ 
sands of students who go up for its examinations. 
Up to the present the Bloomsbury site is the one 
that best complies with these requirements, ST)d 
if it were not already “signed, sealed, and de¬ 
livered,” there are sufficient reasons Why it 
b 



, Travel in North-west China. 

I'ravvh of <i Cotn ular Utfuer in Xorlh-iocH ( hnui. 
By Kr«c I t i* hmun. Pp. \iv * jiq* 5S plat**** 
(Cambridge* : At iht* Cnivrrsity Press, 1921.) 
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loess which ^fias certainly be&i 


water. ' 

1 he author gives a brief but interesting account T 
of the ell or t ot the Anient an Standard Oil Co.» * 
in accordance with a wide-reaching concession >• 
granted them in 1914, develop an oil-held 


T* HKNSl and .Kansu, in the remote north- around Yenehang in northern Shensi, lwo wells 
western corner ol China, are comparatively had been .sunk there by Japanese, and they are 
ittle known, for neitlu r province lias any rail- still flowing and producing a considerable supply, 
•vav or any town open to Kuropean trade. They which is used among other purjKises as flares on 
tre so far within Asia that they suffer from an the* city walls in order to scare off brigands. The 
irid climate and include large areas of typical Standard Oil Co., alter a promising preliminary' 
(KfSS land while they <00 traversed by the Ch’injing report by its experts, marie numerous bores, but 
Mountains, the main mountain axis of Central found no further oil, and abandoned the cun- 
China, which ns«- Iroin the lower Hoang Ho to cession in 19ib. 

the Mongolian plateau. Ihev range, therefore, Mr. leichman’s obst 1 vations are most authori- 
From fertile lowlands to a high tableland, ivherc tative on the political condition of the country, 
the Only extensive trade is in wool, with some on the projected railways, for winch concessions 
H Hu via I gold mining in deposits which the. have been granted to Belgian, I* raiu o-Bclgian, 
author's slatrrnenls represent as comparatively and American syndicates, and on the opium in¬ 
rich. ilustry. He traversed the country when the re*. 

Mr. la ic Itiihman, of the British Consular < rudexoenc e ot opium-growing after the levolu- 
Serviec, who is well known Iroin his explorations tion of 1911 had been suppressed; but the preface 


in South-western ( hina, made a tour of 4000 miles 
through the two piovinces in 1917 in connection 
with the Opium Irmly. The conditions of travel 
were unusually Favourable, as lie had the privileges 
ol a Chinese official, and he has used his oppor¬ 
tunity to piepare two us* tut maps based on com¬ 
pass surveys, and to collect much valuable informa¬ 
tion <»x to the state of North-western (’hina during 
a critical period. J he authoi s reniaik, at the 
conclusion of the narrative ot his journeys, that 
“the reader ... is probably as tired of reading 
about tin m as the writer is of recording their 
description,” indicates that the book is not light 
in style; but to those interested in China it con¬ 
tains nun h instructive information, and the 
chapters on the missionaries and on projected 
railways will interest .1 widei public. 

I he author’s routes crossed both provinces m 
various directions, and extended to Chrngtu, the 
capital of S/eehiutn, to the south-west. He re¬ 
turned fry raft down the Hoang Ho. The most 
important 1 onitihutions to si lencc are in refer¬ 
ence, to loess and oil. 'I he author’s conclusions 
as to the formation of loess are unorthodox. He 
had excellent opportunities for studying it, and 
he rejects the theory of its formation hv wind- 
l>orne dust. “ I he longer we travelled in the loess 
country," he njivs, “the more difficult it seemed 
to credit this theory " He attributes it to floods, 
and consider^ that its composition and distribu¬ 
tion are in favour of an aqueous origin. The 
absence oI freshwater shells he dismisses as of 
no significant e, since they are equally absent from 
NO. 27 1 ’, VOt. IO8] 1 ' — 


reports that since his journey, in spite of the 
efforts ol the (ioveinment, the itillivalion ol the 
poppy lias again become widespread in Western 
China. 

North-western China has a large Moslem popu¬ 
lation, due to two immigialionx, the later of 
winch occurred five* or six icntuncs ago. The 
descendants of that movement are racially dis¬ 
tinct, but those of the earlier < olonv are now 
physically Chinese. The author speaks highly 
of the influence of Islam, and regards the Moslem 
as superior to the adjacent Chinese. I hough they 
are a minority of the population, they are so 
strong and so wisely led that they aie allowed 
practically to govern themselves. Islam has in¬ 
spired a native sell-supporting sect, and the 
author holds it up as an example in that inspect 
to the Christian missions. He expresses high 
praise for the. secular and educational work ol the 
Protestant missions, but of their religious work 
and sectarian jealousies, and of the political 
organisation * of the Catholic missions, he is 
severely critical. 

China is at present the prey to internal discord 
and civil war, and the author speaks ol large 
areas being abandoned to sand and brigands. 
Shensi was devastated by the secret society of 
"White Wolves" in 1914, and has been the 
battleground between the northern and southern 
armies; hut the author’s numerous references to 
former civil wars and rebellions, and to the extent 
sion of trade and production, despite the present, 
political feuds, justify , the faith that the resource # 1 




and tn- 


.^PfBI^P^iimiit; 

lelligenee of the Chinese, will enable (he country 
fsptjce ag"ain lo overcome difficulties that would Ik 
, fatal to anv State with a less ."table economic 
/foundation. 


./ The book is illustrate^) by 
photographs. 


a series of excellent 
J. \V. G. 
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Natural History of Pheasants. 

>’/L Monograph of the Pheaumt-r. By W illiam 

Beebe. (In four volumes.) Vol. a. I’p. \v 4 
1 ,1. a6y i plates. (London : H. F. and G. Withetby, 
r 1921.) 12J. lo.v. 

'HE first volume of this sumptuous and im¬ 
portant work was noticed in N.virm; for 
December 19, 1918, p. 302, and the long interval 
between its appearance and the, issuing of the 
second instalment has been, the publishers point 
out, unavoidable, owing to various eircumslaner s 
associated with the war. 

The present volume treats of twrnlv-lwo 
'species and ol the hybrid forms ot some ol them : 
of the lxaletges (genus Gennams), of which there 
are ten sprues; the crestless firebaekx (genus 
Acomus), two species; the crested firebaekx (genus 
Lophura), four species; the white-tailed wattled 
pheasant (genus bobiopliasis), one species; and 
the junglclowls (genus Gallus), five species. All 
these genera are peculiar to the launa ot the 
Oriental regions. The life-histories and habits of 
a number of thyse birds were preciously little or 
altogether unknown, owing to Ihe difficulty of 
penetrating the dense jungles and forests which 
form their native haunts. 

For many reasons the author considers the 
Kakcgcs the most interesting members of the 
: pheasant family, especially so on account of 
the very puzzling nature ol the many forms, ol 
which no fewer than thirty-five have been described 
.either as species or as .subspecies. Mr. Beebe has 
carefully studied these forms, with the result that 
he recognises only nine as tull species, and the 
remaining twenty-six as natural hybrids. In 
Burma, where the range of three species 
(G’c’nmit’iu liueatus, (!. horsfii'hlt, and (»'. uyethe- 
*nern 5 1 is conterminous, an astoupding amount ol 
Hybridisation takes place. His researches have also 
added much to the knowledge of the home-life of 
Several of the species. In like manner ornithology 
ills indebted to him for his contributions to the 
i histories of the crestless firebacks which inhabit 
tb? low-lying jungles of the Malay Peninsula and 
Sumatra, these in some eases being revealed only 
'Sifter great difficulties had been encountered. The 
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fif'ebaeffs,’ 6pgcfally life Malayan, 
rufa), a glimpse of the beauty of which, he tWli tpj,. 
was worth the longest stalk and the most 
some wait. He w as also success!ul in moetingf^Sra^ 
the gorgeous wlute-tailed wattled pheasant' itjtS)9 
the upland jungles and low bursts ol (. eitizjd 
Borneo. Regarding this species, Mr. Beebe, re* 
joices that it bus only one synonymii name, re- * 
marking that it is “a most w'elcomc simplicity 
m nomenclature after such unfortunate taxonomicb 
tangles as surround the specific identity of this » 
species of Lophura.” In this cmmeition it may . 
be noted that he has not made use of a single 
trinomial name in his great work. 

The volume concludes with an account of the 
species of jungiefoul, the typical torm of which, 
Chtllus gallus, the red jtmglefowl, is the parent 
Stock ol all tlie domestic breads of poultry, add 
lienee “ to the human race . . . the most important • 
bird on earth." 1'his species is a native of India', 
Burmu, Siam, Gambodia, the Malay States, ^Mfd- 
Sumatra, and is found in the wildest regions, &s_ s 
well as in close pioximity lo the wildest native 
villages, 'through human agency it is now to bh- 
found in a more or less leral state in islands sO; 
far removed Irom its native haunts as 1'ahiti, bilt 
remains attributed to a species of Gallus halve / 
been discovered in deposits of Pleistocene: age id 
New Zealand, while others ol Pliocene age have 
liven obtained in France and in Greece. K -the 
identification of tlicse fossil relics- not alluded to' 
by Mr. Beebe-—is to be rtlied upon, it is evident 
that junglclowls had a much wider 1 tinge in pre¬ 
historic times. '1 lie Ceylon species ((•'. InfayeiU) 
and the grey jungiefoul ((1. sonnrrtili) do not call 
for special mention. Perhaps the latter bird.ta¬ 
bes t known on aix'ount of the fact that the fOt-.'i 1 
ntinal portion ol its neck hackles arc at) altpo&t'/. 
indispensable adjunct to the modern salmon .ft}/' 
With Ihe fine and hitherto little known Javan; 
speucs it is otherwise, for there are some Un-P 
portant facts associated with its geographical dis- 
tiihution, since it is Ihe only species of ‘thfc. 
pheasant family treated of by the author the home ! 
of which is vntiiely confined to islands south of tile 
equator. Moreover, it may be remarked, ft fig 
the only form the range of which extends info 
the Auslro-Malay region, for it is a native of five 
islands of Lombok, Sumbawa, Flores, and Alor. 

There have been many monographs devoted to 
various groups of birds, including the pheasant*,■ 
not a few of which rank among the most beaijt"' 
tiful w'ork.s devoted to any branch of /oologiCsflS 
science, but it is not too much to aver that the, 
book under notice is incomparably the best,, ft* 


said of eeriaip specitt&.Of tHc eyestod 1 ftiay have heed approached ip the. beauty/of; its 
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bird-portraiture, but its unrivalled. merits are .due 
t(> the original descriptions of the birds in their 
native surroundings, written In one who is in¬ 
tensely imbued with an all-round love of Nature, 
and endowed with a graceful pen—a combination 
wtiiib lias imparted a fasi tnalion to the graphic 
descriptions ot experiences in main cases unique. 
A number of the haunts were reached only after 
extraordinary difficulties had been overcome by 
the author's indomitable per sect ranee, and in the 
eompanv ol savages, some ot whom were only 
M jiuminalK sale.” 11ms were the facts respect¬ 
ing the home Tile ol ecrt.iin little-known or wholly 
unknown species obtained, arid the photographs of 
their abodes, whitli have been beautifully' repro¬ 
duced m photogravure, secured. The coloured 
piates, twenty four in number, are excellent, espe¬ 
cially those In Mr. Ci. li. Lodge and Mr. Grim- 
Void, while a series of maps illustrating the dis¬ 
tribution of the various species adds to the worth 
of a valuable and noteworthy contribution to ortti- 
thologuul literature. \Y. h. C. 
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eulty in discovering What is knpvfn 8W>t) , 
brate anatomy, some of which often becomes.^ 
crucial importance in his researches. Phene '.qtt.- 
side-rations apply with special force to the scttS| 
organs, and especially to those of vision, ws 
understanding of the str#etuie of which in inverte¬ 
brate animals is essential for the adequate appres 
ciation ot the nature of the nervous arrangement 
in the eyes of vertebrates. '1 he vast significant* 
of the evolution of the sense-organs and thep 
nervous connections with the evolution of \ettfc 
brate animals gives an additional mteiost to tbt 
text, supplemented as it is by the lascinatl&j 
series of diagrams, which have been adnurablj 
chosen and dearly reproduced. 

It is unfortunate that the authors, who must' 
have sifted a vast array of writings in collecting, 
the material for this volume, have omitted all 
bibliographical referencts, the inclusion of which- 
would have trebled the value ol the work. This, 
is particularly to be regretted in the case of the*-, 


Butschti’s Lectures on Comparative 
Anatomy. 

Vorlcsunken tiber vcrglcUhomlc Anatomic. By 
1 Prof. Otto Butsrtili. .1 Lielctung: Sinncs- 
Organc and l.etu htorgane. I‘p. iii I-643—931 + 

• niv. (Berlin: Julius Springer, 1921.) 48 marks. 

T llb first two parts ol this text-book have 
ahead)- been reviewed in Nvii hk (in tyii, 
■July ->7, p 104; and 1913, August 7, p, 577), and 
The distim live merits ot the work have been indi¬ 
cated- In the third part the excellence of the 
semi-diagrammatic, illustrations and the lucidity 
Of-the exposition are fully maintained, although 
the authot died m 1917, leaving the work un¬ 
finished. The dilhcnlt task of completing the 
Work lor this volume and seeing it through the. 
press has been achieved with conspicuous success 
by l)rs. Dlochmann and Clara Hamburger. 

The work deals with the sense-organs and the 
light-omitting mechanisms of both invertebrate 
and vertebrate animals, and, as in the preceding 
volumes, each structure is considered from a 
bi'pad, comparative point of view, and illustrated 
■with a wealth of diagrams. The reader can thus 
-acquire easily a clear conception of the varied 
forms assumed throughout the animal kingdom 
by the series of sensory organs in the skin, the 
peripheral instruments of smell and taste, and the 
organs ol equilibration, hearing, vision, and light- 
production. This method of treatment is of special 
interest and importance to the vertebrate morpho¬ 
logist. The latter experiences an increasing difii- 

- 71 as, vet. .10&3 


light-emitting organs, 


lor it is difficult for those 


who become interested in the elusive physico¬ 
chemical problems ol these remarkable structures- 
to get on to the track ol the hiologu al literature 
relating to them. f ; - I IOT Smith. 

- '~Ty. 

Earth-structure. » 

l)cr flail dcr Erdc. By Prof. Leopold Kober; 

(iebriider 


]>p. iv 1-7,241 2 plates. (Berlin: 
Borntracger, tyji.) 80 marks. 

HIS handsomely printed work, with 


T 


frontispiece, a toided map of general earth- 
structure, and line-illustrations in the text, is, in 
spite of its nominal price, a welcome sign of 
scientific recovery. 1 be absence ol an index is 
surely an accident which its well-known publishers- 
will redtess. Perhaps the most striking feature, 
and one that will encourage general use, is its 
crisp lucidity of style. We have sek'Cted at 
random ten 1 onsectuive sentences. They contain ,v 
total of 173 words, and one. consists of six words 
only. '1 his shows the (icrman-Austrian language 
at its best, and we should like to attend Prof. 
Kobcr’s lectures. His main thesis is that the 
building of folded mountain-chains is a process ‘<ff; 
•• revolution ” following on one of evolution,” 
which geosynclinals have been formed. A geosyn-. 
elinal represents what we sometimes regard as aji; 
epoch of quiescence. Its sinking ba.se ultimately 
becomes nipped between two rigid masses of thtt 
lower crust, and the sedimentary accumulation 
rises in folds and overfolds at the surface. Moijffi* 
tain-building is the dose of a cycle, and is a 
testation of the rantitmoua contracton Of ^b ^ 

1 . .*■ .-I .» ftn> .>,4 1 >; <.v.-cv- VS:. 
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A mountain-range denotes a 
‘ shrinkage of the outer crust. The portion 
jf,(he earth that includes the geosynclinal masses 
j&4 the resulting mountains is styled the 
jiorogen ”; the old and consolidated blocks are 
Styled tile '' krutogen " - presumably because they 
ii@trci.se force upon the yielding orogen. All 
'yust-disturhances originate in centripetal down¬ 
ward movement. 

The immense part played by a forward move- 
pent that is largely gravitational is well shown in 
he treatment of the Alpine chains. Prof. Roller 
©poses the views of Suess as to the relationship 
(I n general southward movement in Asia to a 
lorthward movement (a Riiekfallung) in Kurupe, 
nd he urges that in both continents southerly 
pd northerly thrusting may be traced. He intro- 
uces a number of useful conceptions. In the ap¬ 
parent absence of Mesozoic marine sediments 
ound the Atlantic border he sees evidence of 
heir recent submergence beneath the ocean, 
ifrion is considered to be a vast block compressed 
.'ithin a ring provided by the Alpine orogen. 
’rot. Kober's treatise includes his own observa- 
ons in the unfamiliar field of Syria, and his broad 
Hthink maintains the tiadition of the school in- 
pired by Suess. Suess, continually revising his 
ievvs in the light of later know lodge, raised more 


--e---'-—*-,—■-——.. - .S.V— 
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is inVffect :tn attempt- as it happened, a sl% 
ful attempt -on the part of the author to eotp-' 
mend himself and his Work to the emperor, ' 
it contains an illustrated account of the structure 
and use of each of his instruments, an autOy 
biography with an account of his achievements..'* 
and projects, and an appendix describing tUd: 
observatory at Hvecn. The remaining works affe 
now printed for the first time. The most impor¬ 
tant of them is the Prolegomena, which occupies 
twenty-five pages and treats generally the impor¬ 
tance of the sun and moon in the universe and 
the corrections which the author has introduced 
into their theory. 

On the whole it may he said that while these 
works do not contain any discovery which is not 
more fully treated elsewhere, they gave us as 
good a conspectus as we could desire of his powers 
and achievements as an astronomer, and in the 
main his own judgment of his work is confirmed 
by the subsequent progress of science. His chief 
distinction lies in his genius in devising and hii$ 
industry and ingenuity in using astronomic*) 
instruments, in which he stands immeasurably 
above all his predecessors. In bis revision .of, 
constants and of theory be shows no genius, bdt 
a capacity which entitles him to rank next, pets .," 
haps, to Hipparchus and Copernicus. We shttjl J ’. 
doubtless be able to estimate his work better vvheart ' 
the second fasciculus appears with the editor’s < 
notes. J. R. I-'., . 


robletn.s than even his long life could solve. We 
re still far from picturing earth-structure as 
ouml bv sytninetrv and rule. 

Grkmilu. A. J. Com-'. 

Our Bookshelf. 

ye/nii, llrahe Optra Omnia, 'l'omi Quinti 
t uvea v/ms Prior Aslrominniae Insiauraine 
Mechtunca ( 1598); In Solis tl Lunin' Mottis 
Rerltliitos m ,S equals Dinrunn Prolegomena 
(150 s ). Specimen I)iartt Anui 1(r qtyS) ; 
EphemenJes Solis Annorttm 1580-1592. Pp. 
215. (K^benhavn : Gvldendalske Boghandel, 
1920) 

: this volume, or rather in this fasciculus, we 
C given some of the most interesting if not the 
ost important works of Tycho Brahe. The 
lie-page of the volume with the editor's name 
ipears to he reserved for the second fasciculus, 
it it is probably safe to conjecture that the new 
ilume, like its predecessors, has been produced 
Dr. Dreyer. The first of these works was 
'inted at Tycho Brahe’s press at Wandsbek in 
e duchy of Holstein-Gottorp, where he was the 
lest of Heinrich of Rantzau. Thither be had 
Wtsported bis observations and most of his 
Uruments in consequence of a disagreement 
King Christian IV. which had led him to 
yVtf Denmark. He was now seeking a new 
•■ttfgwl, •♦)>.. lb*, Jimp etjwc 


| leones Phinlarum Formosanarum nection et Cdn» 
tribuiiones ad Floram Forniosanam. By ' , 
Bunzo Ilavata, Rigakuliakusbi. Vol. 10. Pp. 

1V + 3 . 15 - (T aihnku : Bureau of Productive In- . 
dustnes, Government of Formosa, iq-M.) 

Dr. Hay.Via Has devoted twenty \enrs to the 
study of the vegetation ol the island ol Formosa, 
which, lying directly under the tropic of Cancer, . 
and possessing mountain ranges rising more that! 1 
to,ooo ft. above sea-level, presents almost every... 
kind of climalat and topographical feature, with 
an extraordinarily nch flora embracing t topical, •,/ 
temperate, and even alpine elements. Climatic, 
conditions and the activity of the head-huntcrS ' 
the inletior had restricted exploration to the, 
coastal regions before the acquisition of the island 
by Japan. Dr A. Henry's “List of Plants front ,. 
F'ormosa ” (iHyti), the first attempt to outline the i 
flora, included 1428 species. This number has 
been nearly trebled bv Dr. Hayata’s efforts sittce 
his first visit to the island in jcjoo, and bv later 
V'isils, as vvcl! as by bis elaboration of collection* 
made, by other botanists. The present volume, 
the hist of the series, includes an index to the . 
ten volumes, comprising 1658 xpc< ics of flower- , 
ing plants and ferns, representing inf genera 
and 170 families. More than 1200 species are 
new, and among the new genera is the remarkable •} 
conifer, Taiwania. The volumes are profusely 
illustrated and form a very valuable contribution . 
to the taxonomic study of an area of special 
interest.,,. .... 
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Letters to the Editor. 

\Thi Editor does not hold himself responsible for 
^pinions expressed by his correspondents. Neither 
■ can he undertake to return, or to correspond ■with 
the writers of, rejected manuscripts intended for 
, this or arty other purt of Nature. No notice is 
taken of anonymous communications.] 

The Development of Optical Industries. 

\V« are nsk*'d In mir piincipnN, Mvsxrs. (’arl Zei»s>, 
x>f Jena, to tiansmit iii<- following observations on the 
leading article, "The Promotion of Our Optical In¬ 
dustries,” which upland in Naukk of February to 
fast (vol. tub, p. 740). with the request that you would 
' U'mdlV extern! to limn in y*»ur columns tin* publicity 
which the importance of the subject dtseives. It is 
, >gr citable that vo long art interval should have been 
' fitentlkU'd to claps* , but we understand that the head 
. id the department at |ena which deals with Press 
..qjjuitftis was absent horn h*vidquartei s for s* veral 
months. ■ 

. f / “ bo the leading arlirle, ‘ I he Piumotion of Our 
.'Optical Industiies,’ which appeared in \\ukk of 
Februatv in Iasi, some remarks pres* at tluutsijvis 
1 which call into qui stioii the position assumed by the 
British < )(»ncal Instrument Manufacture s’ Association. 
The article ako mnlains some statements which ate 
■WTnnOom and <a'l for c or ret timi. 

" It would set m that the writer of this article was 
‘ not [mm feci I \ acquainted with ihe histoiv of English 
,; plants manufacture, Jor the woids * supiemacy in the 
^ jjptjcal glass industry, which was established in this 
'(ebltnlrv as cnilv as iH^7,’ are scarcely supported bv 
.. ;ftri historical investigation. Such a supremacy did not 
then esisi m England. It n\tv jterhaps be worth 
White* to furnish some trustworthy historical data. 

•*'When between 1825 and iXjq expo imenls on a 
verv large sc.de w*ie made in England, of which 
, the’ Baketi.m lei lure given bv Faraday at the 
end ol 1X20 was 1 del died account, the position 
of English glass manufacture was not very llouiish- 
, ihp[„ Him were tin glasses ot lMMi**diCtboinn, near 
jYlimkh, or (hose iit les lionets, in Wuchfitel, at that 
time obtainable in England li w»<u!d s* em that even 
,Fat’»>dav k energv was unable materially to alter that 
Xiiile of things, lor his ' hea\ \ glasses’ were never 
largelv emplmid lot optical instruments in general. 
G. Honiemps’s opinion th.it Faindav's e\f>eriments 
. yyfire discontinued, because later on mdinaiy optical 
' glass was obtainable in France md in Switzer¬ 
land, m.’iv possihh be convcl \V. \ T . I laicourt’s 
V'urlv experiments bifwi.cn fX?j and iSjq are vetv 
hl»pcffeetl\ known, but the nsulf a( that time was 
fcc&fcrlv of am practical importance. <i (i. Stokes, 
in anv c.is» , did not think much of the Hi si sptcimens 
Haivourt s«*nl m dining TXfo. and he attributed 
VfTy.jusilv. one m,i} think a gieat part of the later 
tferTunkahl* siienhtic achiev eim nts (themselves without 
great practical value) to their unit* d *ndeavnurs 
( qt*tween iXu.* and 1S71. Rut iluse are matters of a 
‘jillli'h later jm 1 iod ; we inav, howev*?. tuin to the 
feMinmnv of an English <\ewitnosv id 1849, the tele¬ 
scope manufacturer, \V. Simms, on the former state 
pf English Hint-glass manulaetuie. From his descrip- 
• tfon we cannot infet am thing <»f that English 
‘ suprofnaev as *urlv a- iK;7, ’ hut must conclude that 
in England llint-glass for optical purposes had not 
hfcefl made commercially befoie the necessary technical 
knowledge was imported from France, when 0 , Bon- 
temp# came over to Chance’s' factory after 1848. After 
that fithe ordinary crown glass and ordinary flint- 
glass .of good quality were put op the market in 

*0,.37I2, VOt. 


France, in SwiUerJjiiif’. 
up to the time of his death in *#70), and in 
the'Munich factory working only for its propriety 
th<' optician M»r/. 

-'[ his state of things was difficult to alter, as thesetag 
factories in thus practically monopolising the glass trade 
had no interest in making cost!) experiments for 
kinds of glass for which rto ready sale could be lVug 
ranted. It was lift lo the man of science \tg; 
demanded glasses with mw properties to ctiwfyjl 
out the melting, and Abbe’s and Schott’s history 
shows how difficult it was to make the ncresfcapgt; 
scientific investigations. In order to facilitate 3 hr! 
duslriul manufacture., the Prussian Government 1$ 
1X8^ contributed tin sum <>t <>o oon marks (^ooofA* 
wher* as, according to Paven, the cost of Faraday# 
expci iments had been 150.000 francs, equivalent' tv| 
()trt 10I ,, or even more il regard Ik- paid to the thetj 
(igyo) higher purchasing power ol money. Apart 
frotn that sum of v*oo/. no }*tate subsidy has ever 
been paid t<> the 'Jena g/uss Jut tor y, not was tliere 
any m-cM ssirv for am furibu subsidy, for even the 
optical branch <d the Jena gias. factory of Schott 
und Gen was iinaneialh suiiessful. ihe id<‘a thfit 
the mamifaetuie ol optical glass i.s impossible on *'*4 
(ommereial basis finds feu tin* refutation in the fact 
that in iX(|, 04 t’h, K. Maniois, of Palis, began Jo 
un it the new kinds ot glass for t ommereial purpoMA, 
and that a new German ojitual glass factory, Send- 
lingcr optis<lu* (jlaswerke ti.m.b.H., was founded 
in lutj. 

“ Summing up the results, F is 1 lear that F.nglisb 
men of science of the highest standing were nt work* 
and at least one of them Faiadav-- was liberally 
assist* <1 bv the (lovarnment That the success 
achieved did not come up to * xpettnliotis may he at Irk 
buted to the la* k of a close and effluent co-opcration 
such as *\isi«*d betw 11 n Abbe and Schott, which 
cannot he guarani* «d In the cleverest institution. 

"Another jxnnr in the article may well he ques« 
tiivned* * If the Ihitish optical instrument industry is 
to he maintained an«l t*> develop so as to turn out 
produets equal at hast to til*' best ptnducK of other 
nations, it must not l>* depend* nt on loteign sources 
lor the supple u{ ojitical glass, but must have Ail 
adequate home suppiv, equal, again, at least to the 
In st aV ailable am \v lu-re. ’ 

‘ Histcu'y does not point to the existence oj such 
i \*‘iv close illation between the welfare *>f the gklSS 
found« k r and of ill* critical instrument maker in the 
same * minin' Eel us take, lor instance, the history 
of the photographic objective, and thi«* hecmisc wk 
hav* 4 heie a modern instrument l’<e hisfoiv of whipl: 
is vuOicieMitlv well known 'Ihe earliest <1X40) inven¬ 
tion of the first 01‘dt r belongs to Pet/val, a mathej 
malieian in \ iernrn, who had to use French glass 
a second invention, though devoid of rommerera 
success (1X45), be longs to the American engineer. 
A. S. Wolcott, who likewise had only French glass- 
Iris disposal. He was the first to publish a remarkable 
themv ot the s\mmetrieal lens, but it ennpot be sai< 
that his discovery would have been impr*>v**d bv hfi 
having at his disposal raw material from an America? 
factory. A. Steinlieil bringing out his different seri© 
of a pinna N and antiplannts between j 866 and 188I 
mav well he cited as an optician who was especiajljj 
successful in his use of readilv procurable foreigt 
(French and English) glass. And when, finally, W 
arrive at ihe period of fen a glasses, we mav point OU 
that apart from Zeiss’s assistants, scientific men 0 
no connection with Schott’s factory, like E. 
Uoegh, A. Kerher, R. Steinheil, D. Kaempfer, dtp 
had to take .the glasses hsm. §chott,,a#v<fe*W| 



vfar H. Dennis Taylor, who constructed tlic vert 
and very efficient type ot the triplet, ’tin 
e lens,’ or bettvr * lenses,• of the loitign materia! 
>fi'> pine d at his disjx'sat. 
ihV Great opticians like Fraunhofer and Abbe «en 


ee roust > <$ig. t^%£tyktk .m 


lisheS in this country in that year. The sat 


..• •»« Jut? 

Came hitei It was not until t« 4 «, when Bont«S$: 
left Choist and came to Messis, Chance’s works, ttofttt' 
,,. r . . . , Messrs. Chance Brothers were able to surmount Tlwl 

^ Great opitctans hke Fraunhofer and Ahh. tter. d.ffiAihits which surrounded the in.-imif.icturtt m 
Wdoubtedlv wanted m order to show the in- ; optical class. S 0 .h cress was al.env.'td' 
^tdlilous optical world theWcssitv for new glasses 1 with the pr.Hiuction of large meltings u | umfoS 
^™«.hr »« much wu7 i ! c “ mMrunte.ro. could i „,„icat class that the English firm qui.klv gai.M® 

Sk hia-n aceoinnlisheri* t'l ^ iC ! e,K ' ’ th, , s ,aat fieri high leput.uion fot the roamil.i, tut .• of largOT 

|. ,?tt: 'thirest 01 the mnmi- | di>t ., „f optical glass of the limit quulitv for axtrcL 

crt 'closeh’ ,L„!.ei„a ■ ■ ft ^ a *!“ f ‘ tlr jder ate not nearly i nmuicul work, A lew instances mav he mentioned- 
iWvfcar thelieic We -In IV ^ a / " article would ,,{ thiir su.vessful production of large telescope discs.' * 

^niclVaViva,* 1 mVtionei^'VTli'er! the <^CVr" ‘I’ 'V ( 1 7 y <£’ V'V-f 1 "] ,8s ‘ ,he t firn ' sh ° wd S- 

vn# proprietor also of the glassworks’ his short ^"-"i. disc_of hgh'llii.t for daguerreotype apparatus , 

%hh'd exclusion of com,K-titive opticians from the "V ? 'V-"' T t T""’' ' v’° lb ” *** 

^tput Of this fa. tore w as the real Cause of the Vilh ^ huU a tamnnl medal was awarded. In 1*55 a com- 

rom inanition of the oldest class factor! founded hv l , > . anm ' 1 dl< ° , slu ?" 1 ar . ,s ’ and } Ws 

Juinand and improved hv Fraunhofer. On B e other J‘ < T' U .'‘ l>^>novmc.Ml to be the finest piece of glfttw ! 
land, the practical monopolisation of the glass malke h< ‘ ,nd S 'T • "V'« ? ml V ‘"'JaV 

>v French and English houses between ,x,S .„ V l’ r '' duc, ' <1 n,ld ■> i ,:lir <,f ,s ' ln - <1,s( ’ s 

-ax certainly convenient front thl oun. " V "v 1 n o ! :,al V"' d Sons in .SCh, resulted. during 

iew. hut it materially hampered the promes „ ' ^on. (hem m the ' 

ptical encincer In the 1...,• , • . , discovery of the companion to Sirius, A pair of 

oliev could „> ; however t wem "h^Vtlhh hff'I'l di ""' l >r ' jdu< ld «**• »v M^sts. Cooke 

.ore [>rogiessive glass ntanuf iclorh I Vm h’- K a " d S,m ’ Vork - ,l " Mr ' K ' s - Nkaa11 ’ il ”° l,H ' lar <** 

ctitlou ivas und.iuhtedly i„ the intereVof the oiltVd mWlLrnV i'mVVV' 1 '' V Vsr V“I. WlV 


WpufactuH'r, although the old factories, showing less 
stt>tiMfic initiative, suffered by it. The German 
pucian rerlatnh profited by this competition, hut he 
id SO in i otnnti.it witl, the fo.eign Optician, whether 
mertcan, A.,dn.ro. English, French, Italian, or 

• U'c do not hesitate to state that optical mathe- 
Inrm'ir “ " countt ies w ill hail with strong 

?prov,,l even extension of the , hoi, e of glasses ,-u 
i tr disposal, and deplore their exclusion -he the 
ason Whatever ,t may- from am valuable material 
..ulabh to opticians in foreign countries.” 

I W \ 111 v wn Co. 

fv .Southampton Row, f.ondon, W.C.i, 

August 4 . 

Tut-, oi s.-rvaticins of Messrs. Carl Zeiss, of Jena 
lallenge the article, "The Promotion of Out Ooticli 
idus" ies, published i„ Nat, kf of February ,1 
1 ' "r f° ,nN ■■-(» They deny what the article 

iSd <d ml h ' U | SUPr 7i’ , - ICy th ' ; ° |,lical k' 11 "' indust,w 
,sstd ov i from tins count.v to German!, on the 

Ctn o’, Tl g ''"’i nc '“; fu ' ld i„ this 

dust,' O) I hev denv that Slate subsidies were 

(fde eontmucHisly to the optical glass industry in 

d’ \bhe m’ 1 Vi 1 " , !"" C 'V i,n<, ' ,ri katio.is of Schott 
1 Abb, n tKM down to the dedatalioi, of war in 

4, and thev state ealegot ic.illv that, apart from 
sum <>f pxKd. contributed bv tlie Prussia,, , lover,,- 
vnt in JXSp no State subsidy has eve, been paid to 
' J ‘; nn «| a ^ fachjrv, (_,) They dispute the proposi- 

■ft that ,f th,., British oj.ticr.l instrument industrv 
to be maintained and to develop so ns to turn out 
dducts equal, at least, to the best production of 
, r "••ittons it must not ho dependent on foreign 
arces for the supply of optical glass, hut must have 
adequate home supply equal, again, at least to the 
st available anywherv.” 

[!) As to the first point, the 'trustworthy historical 
W supplied by Messrs. Carl Zeiss are incomplete i 


u manufaeturtr. 

n At the {ireal Exhibition of 1851 the firm showed « 

A 20-in. disc of li^ht tlint 'for daguerreotype apparatus 
and a 2<pin. disc of dense flint, weighing 200 lh t> for 
whicli a Council medal was awarded. In 1855 a rom- 
^ panion ciown disc was shown in Paris, and tills 
y Foucault pronounced to he the finest piece of glAtwiV 

r he had <\et s< i en. Discs of 24 in. and 2q in. ww* 

^ produced in iS^b, and a pair of i8-in. discs «<>ld <0 
Messrs. Alvan Clark an<l St>ns in i8t>n resulted, during 
^ the testing t»f the ohiect-glass made from them, in thjP v 
discovery of the companion to Sirius. A pair of 
^ discs, produced in 1802. were worked bv Messts. C<x>kli 
^ and Son, York, ten Mr. R. S. New all, into the larged 
refiMclor then in existence, and this was later giv^vjlC 
l to Cambridge I'niversity.' In 1871 and 1874 MeSarShiV* 

s ' (Mark worked pairs of afij-iu. discs, the former 

1 used for the Washington refractor, with which thfts J 

satellite's of Mars were discovered. The 28-in. ohjee-*^ 
r tive for (irt'enwlch was finished by Sir Howard GrUbtfV 1 
in 1887. ’ 

The question of the alleged supremacy of a ])articul,»r a 
countr\ in a 11 > chosen industry may always be difficvilVV 
• of proof and largeh a matter of opinion, hut then*, W- > 
nothing in Messrs. Zeiss’s detached historical data to- 
‘ invalidate, ang much in the few facts wc have juJd,*'’ 

‘ given to substantiate, the view that for some consider#., 
able period between 184S and 1880 England held 
supremacy in the manufacture of optical glass. For fC 
number of \ears from about 18S0, during which period 
the discs for the great Lick and Yerkes telescope*' 1 v 
were manufactured, Britain took a place second, teg'” ’ 
that of France. It is significant that later in ifreif 
letter Messrs. Zeiss spjak of “the practical monO- t 
pojisatiorr of the glass market bv French and English' ;*'' 
houses hi*!ween 1848 and 1883.” * 

(2) On tire question of the subsidy the statem^nL 
of Messrs. Zeiss must he accepted as autlioritatiV%,'{^ 
and we notice that rt is limited to a State subsidy. ' 

(3) But it is tin tin 1 third point that issue can be 
directly joined wiih Messrs. Zeiss’s arguments, which 
seem to suggest that the development of a national 
optical instrument inrlusii) is in no way deprndcOtY 1 . 
on, and would not lx* hampered by the absence/ 

an adequate* home supply of optical glass. TI10 io* ' 
stances thev quote of advances in optical design and 
improvement in optical instruments prove 1 nothing ’ 
more than that dependence on a foreign supply for 
optical glass has not in the past entirely prevented 
some enterprising opticians and mathematicians from 
making distinct advances in optical design. But thbr 
is a far erv from establishing the proposition that # 
healthy and vigorous optical instrument industry h 4 "$: 
ever been, or can be, established in any eouiitf^v 
dependent entirely on foreign sources for its supp®,; 
of optical gla-s. It is true that the British optictS- 4 , 
instrument industry has gained much since 1881 fr 
its access to tlm. products pf Jena, hut wlip -^bafl 


? 4 C ' NA M , 
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ttw dvdine tlurioj> that period M the optical g!a»» y ««*pie is m> minuteOluttIt waptct 
lyianufaerur* in this country and the consequent 


in this country 

Absence of an active and cIomj local hanoti Ih: tween 
the, English mathematician* and opticians on one 
hand and the optical glass niaimtatlurers on the.* 
Other.-' I h* very presence in a country of an 
optical glass factory focusses Interest on, and 
enlarges th* conception* of, the research problems 
connected with optical glass and its applications' to 
optical mstiuments. 'I lie mathematicians and optical 
designer* who aie n> open out new paths of advance 
should have the* materials they wed at hand and 
readily available, lo allow the optical glass industiy 
td die out in this country would mean that not only 
thd spirit <y| in\« iitu.n in this industry, hut also much 
that spirit in the dt prudent industiv of optical in¬ 
strument manufacture, wnuM pass over to the count! v 
in which tlten was close <n-operation between these 
-Wftentiallv ielated nidusti ies. 

Messrs /c iss assent that the practical monopolisa¬ 
tion of the glass neither bv French and English houses 
between iH.jM ami iKKj materially hampered the pro- 
jg/rv«s of the optical engineer. What reason have wv to 
think that a similar monopolisation to-day by Ger- 
tjwm would he less detrimental to the development of 
the optical instrument industry in this country.-' II 
Germany wen 4 the only source of supply of optical 
what guaumtee have we that preferential treat¬ 
ment would not be given to German optical manu¬ 
facturers in matters of time, quality, and quantity, 
to the prejudice ot optical manufacturers of other 
nations? Would the British engineering industry 
.have reached its present excellence if there had been 
no efficient and vigorous iron and steel industry in 
this country, nnd < onsc-quentlv no continuous and 
Intimate lo-opcinlion chi the spot between the 
engineer and the iron and steel manufacturer? These 
tomidor.ilions do not, of course, apply to all indus- 
* l*dcs. But the optical instrument industry depends, 
■and must depend, cut constant and close co-operation 
ttfid co-ordination between the optician dnd the mathe¬ 
matician on one hand and the manufacturer of optical 
glass on the othei, and this cannot be complete 4 and 
efficient in a countrv where the sole; source of optical 
glass is a foreign supply. 

Wc agree with Messrs. Zeiss’s concluding state- 
. ment that optii al m ithc-maticians of all countries need 
even extension ol the choice 4 of glasses at their dis- 
’posal and would deplore thTur exclusion from any 
Valuable material available to opticians in foreign 
Countries. But there was no projiosal in the article 
ii> Nah art ol l ; ehruat\ to last designed or bound to 
have Ibis c'lfect, and, in any case, it leaves untouched 
the arguim nt foi maintaining, in the interests of 
British opticians, a healthy and progressive optical 
glass industry in this country. 

, Tin-: Writer or tub Article. 


Th» Tendency of Elongated Bodies to set in the North 
and South Direction. 

Ac one of the soircVs of the Roval Society in iqao, 
Mr. A. E. Reeves showed an apparatus by means of 
which he believed he had obtained evidence that 
under .suitable atmospheric conditions freely suspended 
elongated bodies set themselves with their longer axes 
in the geographical meridian. The evidence supplied 
at the time was not verv convincing, and l under¬ 
stand that the subject is receiving further attention. 
In the meantime it muv he pointed out that the earth’s 
centrifugal force would act in a manner tending in 
the direction of the alleged eilect, though the resulting 
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to verify ir experimentally. 

If a horizontal nod be placed in 
south direction, its southern end is—i 
hemisphere—further away front the earth’s axis. 
centrifugal force is therefore greater at the southern 
end. and if the rod be dightlv displaced, the liorizQfffM 
component of that force \#iU tend to bring the rod bMjk 
into iStt meridian plane. i ■ 

If p, be the distance of the centre of the rod f . r #? 
the earth's axis, that of a poim at a distance t frwwj 
the centre will he cos where 0 is the & 

latitude 

The horizontal component of the 4 centrifugal fora 
per unit mass at any point of the tod is <*T/> cos V. M, 
is obvious that onl} the variation of the centrifu^G 
force .dong the rod c»m produce an effect, so that Wft. 
may write for insignificant part <o J v cos 0. If tfio., 
rc.nl be turned through an angle 0 we must apply ,#• 
further factor cos*, neglecting small quantities of 
second order With <r for the mass per unit length! 
• >f the rod, the couple acting 011 it becomes 'J ^ 

j'<r*>*» > cob*0sin4>cos</>d<e*lu*cn$*0!>in<£cos<^, ' ;,y 

where f is the moment of inertia of the rod about 
its centre of inertia. The result will be the same fop., 
any lamina, whatever its shape or material. For 
small values of 0 the vibrations of the rod are deter** 
mined by 

which gives the period of a complete oscillation a* 
independent of I and equal to ir> L> cos ft, or T sec#, 
if T be tlie time of revolution of the earth. We ft-wd, 
therefore, tliat the suspended body tends to perform * 
oscillations round the meiulian position, the time of a 
complete oscillation being the same as that which 
Foucault’s pendulum requires to turn round a com- ■ 
plete circle, which in <>ur latitude is about 31 hours* 

I’he maximum torsional couple takes place wh<en 
the rod is inclined at an angle of 45 J to the meridian, 
and in a latitude of 4^ it is {hod If it he desired- 
to demonstrate it experimentally we Should naturally 
turn to quart/ fibres on account of their gieat carry¬ 
ing power Accoiding to Sir Richard Threlfall 
(T/id. Mag., vol. 30, p. <>u, iXqo), a quart/ fibre.,' 
o-ooi cm. in diameter can carry about 10 grams. Ai 
uniform rod of that weight and 30 cm. in length^ 
has a moment of inertia 750. By a suitable distribu* 1 ' 
tion of the weight of the rod this might he increa$fttf£' 
to 1000. The numerical value v.f the resulting couplty, 
(lien becomes A 

250 u»* 31-3 x I0“*. j 

For the couple due to a unit angular torsion of' 4 $’ 
quartz thread of unit length and radius r, Sir RichnWD 
Threlfall gives 4 7r'xio 11 . If the length of t$»; 
thread be 47 cm., we find finally iqx to- 4 , or abcnifcy'. 
20 seconds of arc for the angular torsion of the thrwfc, 
which balances the couple due to centrifugal force, 
believe that the finest threads have a diameter abOt#^- 
ten times smaller than that irr the example given, bdCi 
the weights would then have to be divided by U jj&K 
and the angular displacement would be between thft 
and four minutes of arc. It is to be noted furt*” 
that the effect cannot be observed directly because 
cannot remove or apply the centrifugal force at wiitf 
the whole apparatus would therefore have to be tu: 
through an angle of 45 0 , and the difference mea! 
between that angle and the angular displacement 
the suspended body. , Arthur S 
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the question because, under lhe*jirovisionn of 
l^ttfeguarding of Industries Act, u»ji, which came 
'‘■'operation on October t, scientific workers ami 
public ma) be.- fined one-thiid of the value un all 
ilific appliances and on all chemicals other than 
Mfjhate of quinine—imported into this cnunlrv. Why 
W# quinine sail alone ot all chemicals should he five 
nut understand, unless it be because it i> forgi h 
fPf'ti* a contraceptive and the philanthropic ir,truer- 
t;the Art are alive tc (he fact, which of all others 
1- the most impoi tant for us to recognise, that our 
(Syiltry has double the population it can carrv. 
Kryiouslj, they are bent (tit discouraging and hinder - 
P#(S scientific inquiry in every possible wav; the Act 
Sp*. 'tuve no other effect; only a small proper lion of 
?Wwr arlic l.s it covers are, nr ever w ill be, made in this 
qfbuntrv. No mure iniquitous measure was ever passed 
-into law. 

t have given notice that at the new meeting of the 
fegoncil of the I’hemic.il Soviet) 1 will move that 
action he taken forthwith to secure the it|w-.t! of the 
jSct. II it Ire not annulled, scientific workers genernllv 
TUUSf agree to hoveoit all apparatus and materials of 
English manufacture. For once we must wake up 
Mid show that we can both help ourselves and protect 
the itift re>ts of our country. 

’ Sir William l’o|*\ ill a rerent speech dealing with 
Atneruarr conditions, pointed out that chemists at least 
Were so organised in the I’.S.A. that they could make 
their voter heard with effect in the legislature. Here 
tile legislature, bureaucracy irr general, docs not care 
a tap for veil nee. A request made bv <sir William 
lope sev.ral months ago to the Hoard' of Trade, o.r 
behalf of the hrdnal Council, th.if fh<* Council might 
J* ht'.nrrl on fh<* promised Hill v\us never more than 
formalh ncknowK>cl^t*d. 

! If We believe irr our craft and ils national value 
We must he militant pi its protection. 

I sit.ill lie glad to receive names and addresses 
(vvrilten Icgibh on postcards, please) of those who are 
willing to join irr a numori.il to the Prime Minister. 

If we dr sire gain a position for sek ner' m this 
ommtrv . it is orrr riutv t.> show, for once, that we can 
do. something - lhal we are rust mere talkers. 

; Hi-inky K. Ikushiovg, 

■ 5 a *»ra irlle Park. 1 evvishani, koodoo, S.K.ip 


'' ” f ¥* pi’otoc-hbnlki] 

( onsicler a layer of sugar solution, mvsS-x<htW&j| 
i c, n. and <>( thickness dx> at a temjHT.vUiirfc T*** 
1 In* number of mujeeuh s ot su^nr present is giveiV'fl# 
pd y /k l ,. s \vheie /> is the osmotic piwsuu* in 
umt>. It the la\ei be acted on In bUk-bodv 
non of temjK-iature T„ the total enei^v ol iiequcoGV^f 
nksoibed per second is 2aK*.«i« .«f\» win re a is tfife 
ahsorjn ton < oelheicm of (he sugar. I h« rh. inkwIJj * 
effective imr^ absorb- d is a h.tetion •> ol \\w abov*, 
namely, 

4 *nyhi, J —* I'a . , 

1 his enerj 4 > di\ iO<*d h\ hv ^ives the numln-i of su^ar*' 
ntob rules decomposed phutniiicndc.iUy per M-eoncl,. 
and «h*rt Ion* the fractional nuinher decomposed in 
tbr Inver per second is 

qa-uyc'/tT, y ti tT| ^ j 

c‘p 


Radiation and Chemical Action. 

As regards Prof. I.mdemann -s criticism of the 
radial mil In poiliesis of chemical reactions, namely, 
that exposure of ail aqueous solution of sucrose plus 
t ^Grd to sunlight brings about no sensible increase in 
4 p£gd. two possible wavs ,,f meeting the criticism 
present themselves. The first is to assert that the 
absorbing power of the water -that is, its screening 
effect on the molecules of the reactant solutes—is so 
great that the effective radiation of sunlight is reduced 
P.fleghgihle dimensions in a thin laser. This sug- 
g^sfron^vvri.s made by the presmt writer at the Karadav 
SroWpte’s discussion on September 28 hist. In the light 
Ta\ lor’s experiments, this suggestion is seen 
untenable. The alternative wav of dealing with 
we criticism is based on the relatively small absorp- 
ttaj capacity of the reactant solutes as suggested bv 
W^yicKeown and the present writer (lourn. Anrer. 
*& 5 ,n - S “ c -- P- 1304, June, 1021). In the paper referred 
^own lhat a clear distinction must be drawn 


l-or the action ol sunlight this must be multiplied ijV 
H ’/ 4 - S 4 Jy “ v ", when; « is lire apparent angular strtvti? 
diameter of the min. Pulling r 28(1x10", T,“>;tq3? 1 
abs., 1 (KHX1 U abs., and p-r-jj 4/3 4 i .itn«Hph<M», • 
(l.rylor's experimental conditions), and giving 10 rfy" 
tile probable value ( x to'*, we gel the fraction dccqitts : 
posed per second by the plrolor beinieal arlion to tny\ 
t-tKivio-* a.y. The value of the Ihfrmal unimpi6i. , 
eujar velocity constant is approximately 4 _t x io^K* 
hiKi actual data on the armrilat of absorption bjf-. f 
the dissolved reactants are lacking, it is evident that \ 
die plrotoehemieal decomposition may readily be of tb«. \ 
same ordr*r as the thermal etler't, or even of a smaller 
ordet. It certainly docs not exceed it by any such 
impossible magnitude as to 11 , and it is nor surprising,, 
therefore, that, with the very small time of , sensure 
(about I second) given by Mi. 'Javlor to (In- droplets " 
of the sugar 'Solution. n o appreciable change in the' 
tear tron velocity should have been observed. 

A very rough estinral t of t lie ot der of magnii ucle of 
may be obtained as lollovvs :. I11 lire first place, let, us 
SC 1 7 1, its maximum value (in the- ease anthracene 

Y has I wen estimated bv Weigert as 004I. \s regards 
a, t.oblenU has measured^ the pei'eenlage Iransmission 
of solid sugar in lire infra-red region. In lire neigh, 
bourlrood of ik tire value of a, obtained from 

t oblenl/ s data, is In the - use iff iff per cept, 

I sugar solution the absorption coefficient, in so far 
it dc’pends on the 1 sugar, would he reduced to about 
one-tenth of this value, corresponding lo the fitb 
fo'd disprersion ol the sugar molecules. Hence, in sw 
far- as these data are applicable, one would infer thfit 
tile maximum value of a.y does noi exceed t, thmt 
making the* phoKH'hemical fraelional dc'ComposltjtW' 
at most of tire order ; 2 lo- 1 , which is 700 limes tfcMtT 
thermal for- lire arid strength cmploced bv Mr. Tavlor, 

As lire thermal change in 1 second is quite inappTCe' 
viable, it is possible for the photochemical change to. 
be inappreciable also* (f omit, for the sake of ffrevitv, 
consideration of Ihe Tact thill the inversion of sugar 
is not a. simple process, but involves at b ast three 
conseeulive processes, so that Ihe precise value of the, 
effective v\ ave-Iengtlr has not as vet been ascei (airrcd.) 

Kinnllv, it may he pointed out that no detcrminnliqtri. 
of the amount of radiation absorbed bv the sugar in 
Ilte solution has as yet been carried out bv Mr. Tavldf. 

If this were small, no chemical change in "\cestt of 
the thermal change wou'd be antieioated. 

,, W. C. MeC. r.Rwig. ' 

Muspratt Laboratory of Physical and Elrgtro- ,, A ; 

, • wPHnjjwtryv., University of Liverpool. Air f>> J A-. 


2Z* 




m?:r.; h«w» «f tt» Mttiut- 

jtjp 3 rk N^tiiwh of May tq i;»*t (pp. 37576) you wvm 
enough tv> notice at length m> p.iper on Hit 
I,# j$»*nd at to the He<jg* h<4^ utoving Fruit 
< Upon Its Spiiu-H,” publish* <i h) 1 lie Manchetitr 
jiLftfcrury and Philosophical Societv (Mumui-,, vivl, oy, 
s <fVp* j 2b That paper vva» written with a view to 
jelich further ividcnce fc»r or against the truth of the 




1r*yyf 

tftTstieffcw’n. diks oof have ‘’(fits'same spacing ^ 

I tint not sure that the effect is purely thermu 
may be electrostatic. It is very importqnt 
whorl should he undistorted. 

When the tuft is loaded with a seed it appaafjjit 
be almost nrutral, with perhaps a slight lifting pdjSj 
under tho best conditions. Tlie whorl and seed 
lt^hf wind will scuriefimcs hr carried for '*ew5j 


------ . . •S.SIIS' H’l m MM <IWHI *'t WM, , , .... Cj 

Ifgrud, and lor such 1 asked drfinih-U. Color- | hundr.d yards fulling and rising in the air-turrei^ 

Taking the weight of the seed at 05 of ,1 mtlli^rAtfc 
if is easy to calculate how many tufts vvoiiWVj^ 
required to raise 1 ton! Mmi-.s WalkER*^, 

( ollcge of '1 ethnology, Sadaitle Mieet, 
Manchester, Septembei 2<y 

A Method of Improving Visibility of Distant Object! 

Thk idea may have been suggested before, hUfy 
lKdieve it is not generally known and appreciated 
very much the jxnvet of distinguisliing detail in a cl?! 
lant object, and especiallv of perceiving it in 
natural colours, may bi imptowd h\ the simple dt?x}d 
of fitting .t small Nicol’s prism in the eye-piece ini 
of the observing telescojw'. The Niiol serves to Ctf 
ofl a great deal of the blue atmospheric “ ha*©‘! 
which usually (Mivelojjs a distant -view, and mosi)] 
eonsists of polarised light. Details which are usuajh 
lost in the Ita/e, such ns the colour of distant rocki 
or of the vegetation growing upon them, then stated 
out in a very striking wa\. v • f, 

It may also lx* worth mentioning that the visibility 
id the horizon at sea, especially 111 a ha/e, may after 
he wonderfully improved by a similar device.- it 
this ease the result is due in pmt t<> a suppression^ 
the reflection from the suiface of tin* water as seoi' 
through the NicoPs pi ism. 

It is hoped that these observations will not be 
merely a scientific Curiosity, but may find a praefica 
application. C. V. Raman. 

S.S. SarkutiJa, near Alien, Sfpt< inker 18. 


ftmatvly, so far no one lias communicated such to me. 
^ 1 'have, however, just found bv accident in .V <»tufe 
5 '$J)Xgb for ]«j04 (vol. ib) lwo r< tords which I had 
,^ycrlcx>kvd, and ,is both are entirely to the point I 
^afesire to direct attention to them. 
f In tun- Mr, 1 ’’. li, l)meton, of Karsfield, 'lorquay, 
;|ytl! known .is a |«.-i and musician, writ in (p i iX, 
■Ki inquiu- wIll-tinr or not tin-rr was any truth in th-- 
>lM legend, adds ’ My gardener declares that hr has 
till- Unit performed in an adjacent orchard.” In 
tilfc other Mr. W. H, Warner, of K\field, Abingdon, 
Wrote ([>. 15a) : "1 well rerticmlser, many % ears ago, 
fllceting with hedgehogs in an Oxfordshire ordiaid, 
to thi spines of which several apples were sticking. 
The apples liar! adhered to the .spines, I had little 
■doubt, alien the creatures were rolling under ihe 
trees. I hat I he hedgehog climbs the apple-tree and 
cftrriex- ol! the fruit fas country jx-ople say it is in ihe 
habit of doing) is, of course, absurd." 

One would like, of couise, further details in ior- 
bohoration of both these records, but, unfortunately, 
such ate not forthcoming, the (wo gen th men in 
question being now dead. One can, therofote, „„lv 
noie that there seems no reason whatever to doubt 
the perfect bona fairs of cither. One of the records 
it is true, second-hand, but it is contributed bv a 
gentleman of known standing, who clearly was pre- 
pnred to accept the truth of his informant’s'stale-merit. 
The olliei i, u |>crfeetlv definite first-hand statement 
by a conttihtitor who was (I have ascertained) likely 
tp be ti ijsi worthy ns a field obst rvc-r. 

When writing mv at tide I omitted to mention the 
po! uiiinfj testing fact that Ihe hedgrltog, under its 
}ld Icnglish name of “mchin,” enters into (he 
smiorial healings of several Knglish families, either 
»s n charge or as a crest in the lattei rase generallv 
W o “mount.” Among *h c se is that of Claxton, 
ivhicli hears as its ciest an urchin sable, ho/antt'-e. 
file hrrnntis represenled origitiallv, without doubt, 
rptffcs ot other fruit stuck upon its spines. 

London, October 5. Miwkk CTikisty. 


The Flight of Thistledown. 

If tqipeurs tliret fully blown thistledown in the* sun¬ 
shine- has a positive lifting power, apart from any 
Jencral upward current of the air. i shall be glad i’f 
toy rcadcis ol Ncrcnt. can bring facts to confirm or 
■Olttradict this statement. 

Expci intents that give the best result can be 

terried out a- follows ..Find a thoroughly healthy 

histle on which the seed is Amipletelv ripe and is 
b- process of being shed. lie means of Tweezers 
iheratc 1 a tuft of I it*- down, and without in any wav 
wring the symrneirv of the whorl take off file seed 
ittd tiie style, which may he recognised through its 
Ittrker colour, if the tuft in its uninjured condition 
» liberated in the sunshine on a level plane, it will 
* found to soar out of sight like a balloon. 

One explanation may he that the sun in shining 
n the fine cilia warms them and creates a small local 
urrent of warm uir. 

found that swansdown, which appears to 


Gold-coloured Teeth of Sheep. 

Is NmiiKr ot June 1, last (p. fpp, ree, mix arrivec 
here, is a communication (torn Mr W j. Fowls 
Abbott concerning the metallic-looking t-nct ustation 
occurring on the teeth of sheep. In f’roe. f.mneai) 
S_oc. N.S. Wales,(vol. 45, sen p. 124). ahslracted hi 
Mnm. of April 21 last (p. 240) and reprinted in full-Tfl 
the Chemical News (vol. 122, p. yep, I gise a detaiipd 
report, with analyses, of this and similar .de¬ 
posits on the teeth of a number of other aninialej 
including man. in no case is Ihe dc|H>sit of £ 
metallic nature, but consists entirely of a ynUvapy 
encrustation composed usually mainly of phosphite 
of lime with organic matter. The metallic appqjffil 
mice is an optical effect due to the refr.ulion of Jijjjii 
by the overlapping thin lammell.e of the deposit.', ff 
1 should he interested in examining Mr. Abbott 
specimen if he will send me one, and rt-portingsjtfie 
result in N'mitp. Thor. Steep,. jo 

Stephens Street, Pennant Hills, New South _ , -djj 
Wales, August 11. 


The Constitution of Molecules. . 

The remarks attributed to me in Nature -*f 
October iy (p. 219) give an incor-ect impression'’ 1 
what 1 intended to convex- to the meeting. The sffc 
merit that the molecular heats ” a-e inconsistent wij) 
tlie arrangement which has bt-en adopted to acco 
for chemical valency ” was not made. 

J}&- p* 
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5 fl(N\ and various arc the reasons which 
chave been urged, at different periods of its 
Ti for stimulating th<? study of chemistr\. 
Cn * ' V, ' ars have been either deleilsne 

[frankly utilitarian, in the latter feature rerall- 
§$•« less philosophic aspects of alchemy ; mort- 
it is to be feared that a substantial propur- 
;« those who hate lately hastened to prepare 
nsclvcs for a’chemicul career have been aeiu- 
by this indueenient. It is the duty, tlicre- 
oi those iv ho speak with any degree of ex- 
nee to declare that the only motive lm 
ding chemistry which promises anything hut 
^tWfound disappointment is an affection for the 
$(tj>jt'L>t sufficiently absorbing to displace the attrac- 
-tint! of other pursuits. Ivven to the young 
tt^tflrttist who embai ks under this inspiration the 
.prospect ot success as recognised by the world is 
'Wt^Sfid slender, but, as his knowledge grows and 
-the consequent appreciation of our ignorance 
widens, enthusiasm for the beauty and mysterv 
qf'isurroundmg nature goes far in compensating 
for the disadvantages ot his position. Not unit do 
chemical principles underlie the operations of 
ftyt-ry industry, but every human being indeed, 
'..ttv'ery living plant and animal- -is, during each 
ntfement ol healthy life, a practical organic 
and physical chemist, conducting analytical and 
synthetical processes of the most complex order 
with imperturbable serenity. Xo other lit a rich ol 
knowledge can appeal for attention on comparable 
grounds; and without suggesting that we should 
all, individually, acquire sufficient chemical under¬ 
standing 1 u 11 v to apprehend the changes which 
opr bodies effect so punctually and so precisely- 
for this remains beyond the power of trained 
chej'K-.ts it m,IV be claimed that an acquaintance 
With the general outlines ol i hemistry would add 
mental equipment of our people a source 
‘.Of'ihbundant intellectual pleasure which is now 
Utffairlv domed them. In billowing the customary 
notice of survt-vmg matters of interest which 
Jtavii risen from our recent studies, therefore, it 
• iy.jSfte purpose ot this address to emphasis^ also 
infese .esthetic aspects ot chemistry which offer 
afflyple justification for the labour which its pursuit 
iflSplyes. 

ir^V’hat is breakfast to the average man? A 
find compromise between hunger and the nevvs- 
pef- How does the chemist regard it? As a 
miracle which gains, rather thgri loses, fresh- 
as the years proceed. For just think what 
(jipens. Before we reach the table friz/led 
Jfttpa, contemplated or smelt, has actuated a 
ft&fjtderful chemical process in our bodies. The 
tafeirk of I’avlov has shown that if the dog has 

t i accustomed to feed from a familiar bowl the 
tpf that bowl, even empty, liberates from the 


The Laboratory of the Living Organism. 1 

By Dk. M. O. F'oksier,. F.R.S. 




appropriate glands a saliva having the 
chemical composition as that produced by 
the lood. 1'his mouth-watering process, an early 
expei mice of childhood, is known to the police 
physiologist as a "psychic re Ilex," and the vari¬ 
ous forms assumed by psychic reflex, responding 
to the various excitations which arise in tin daily 
life of a human being, must be regarded by the 
chemical philosopher as a scries of demmisliatiott's 
akin to those which he makes in the laboratory, 
but hopelessly inimitable with his present mental 
anti matetial resources. For, extending this prin¬ 
ciple to the other chemical substances poured sue- 
tessively into the digestive tract, we have to 
recognise that the minute cells of which mtr 
bodies are co-ordinated assemblages jxisscss and, 
exercise a power ol synthetic achievement cuft- 
trasted with which the t lassical syntheses, occa¬ 
sionally enticing the modern organic i hemist ttt 
outbursts of pride, arc little more than hesitating - 
preliminaries. Such products of the laboratory,J 
elegant as they appear to us, represent only the 
fringe of this vast and absorbing subject. CarhO* 
lndrates, alkaloids, glucosides, and purines, corny,* 
pies as they seem when viewed Itom the plane of,* 
their constituent elements, are but the molecular,! 
debris strewing the path ol enzyme action-; 
and photoi hvinical synthesis, whilst the epth 
/vines produced in tiie cells, and applied by 
them in their ceaseless metamorphoses, are so. 
[ar from having been synthesised by the 
i hemist as to have not even yet beCtV 
isolated in puiilied form, although ihejr specific, 
actions may In studied in the lissue-extriu ts ccstfr. 
taming them. 

Reflect for a moment on the specific actions*’, 
I he stat eh in our toast and porridge, the fat jlja 
our butter, the proteins in our baron, all insoluble 
in water, hv transformations otherwise tmattnilt-’ 
able in the laboratory are smoothly and rapidjjgb 
tendered transmissible to the blood, which accept^’ 
the products ot their disintegration with militate 
precision. Ivven more amazing are the eonffij} 
cpienees. Remarkable as the foregoing mTalySCt-i 
must appear, we can dimly follow their progrijtS^' 
by comparison with those more, violent disruption,', 
of similar mateiials revealed to us by laboratory 
practice, enabling such masters of our craft raj} 
Kmil Fischer to isolate the resultant individuals,' 
Concurrently with such analyses, however, there, 
proceed syntheses which we can scarcely visualise,,, 
much less imitate. The perpetual elaboration t»f-' 
fatty acids from carlxihydrates, of proteins front- 
amino-acids, of zymogens and hormone s a- prao' 
tised by the living body are beyond the present, 
comprehension of the biochemist; hut their re-v 
cognition is his delight, and the hope of dlt)-' 
mately realising such marvels provides 1 
dazzling goal towards which his efforts -arc' 

1 >* i 


» 4 * NATURE : [Octorsr 20*1921 


i*.-V The Vegetable Alkaloids. ; 

, It should n<>t be impossible to bring tin* ski letun j 
1>f these t lansiormat ions within lb* mental hurr/oii j 
ot those who take pleasure in stud) anti tt lit* tion , j 
and to those also the distm* tam betvwcn plants | 
and* animals should he at h ast int« ihgibl* 1 lie | 
WOlldtrtul power vvluth plants e\en ise m building 
W|) their tissues from t urlvonie a* td, wut*r, and 
nitrogen, contrasted with the powerlessiwss of 
animals to utilise these building materials until 
they have been air* adv assembled 1", plants, is a 
phenomenon too fundamental and illuminating to 
be withheld, as it now is, from all but th< lew. 
hot* bv its opeiuhon the deb* ate green carpet, 
Which ue all delight in following through the 
annual pro< * ss ot covering the hehls with golden 
corn, is accomplishing throughout the summer 
months a vast (lu mieal synthesis of starch for 
our beneht. lluough the tmv pores m those 
tender blades are emulating imly the gases ot 
the atmosphere, ami from those gases light, in¬ 
tangible nothingness, as we are prone to regard 
them this \tr\ tangible and important white 
solid compound is being elaborated. The chemist 
cannot do this Plants accomplish it by their most 
«onspx nous ieature, greenness, which enables 
them to put solar energy into cold stoiage; thev 
are a* * unmlating luel I or subsequent development 
of bodily beat energy. Side b\ side with star* h, 
however, these uuadveitt.ed silent chemical 
agencies elaborate molecules cun more imposing, 
m whuh mtiogen w inter \vo\<n with the eh incuts 
Ot •'tail’ll, and thus are produced the vegetable 
alkaloids. 

hi this province tlie chemist has been more lot- 
tunate, and sue* issue gem rations of students 
have been instituted in the synthesis ul piperme, 
Conutie, trigonelline, nicotine, and extensions Irom 
the artificial pmdinlion oi tropme, but until quite 
recently his methods have been hopelessly diw-i- 
gcut from those of the plant Ihilightenuig in¬ 
sight into these, however, was given just fmir 
years ago bv R Robinson, who etfei led a remark¬ 
ably simple synthesis ol tiopmone bv the mere 
association of wux indialdchvdo, motln iamnie, and 
acetone in waler, unassisted bv a condensing 
agent ot an uuu use ol temperature. Rased upon 
this evpernmut, K. Robinson (11)17) has dew loped 
an attr.nttw explanation of the pli\ti*chemical 
Synthesis nt alkaloids, m which the genesis ot a 
pyrrolidine, pipei ulme, qumunuohdinr, or ;so- 
quinoline group is shown to be capable ot pro¬ 
ceeding hour tin .issoi iation and interaction ot an 
amino-and, lormaldehwle, act toncdicarboxvlic 
acid and the inte rim diate products of these, taking 
place under tin influence nt oxidation, reduction, 
and conclens.ttion sin h as the plant is known 1o 
eftect. I'hus it mav be claimed that Robinson's 
theory repiestnls a notable advance in our con¬ 
ception ot these vital changes, and that bv 
means of the carbinolamme and a Idol con- 
Sensations invoked fruitful inquiries into con¬ 
stitution and the niwhanism ol synthesis will 
folio vy. 
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The Nucleic Acids. 

Owing to the yrnctable position occupied by. 
alkaloids in 1 lit systematic development ol ehefB- 
a at si lenci , and to the success which has attended 
elucidation ot their structure, many ot u> have 
bw ome 1 allous to the peipeiu.d mv-tcr) ot ti>eir 
elaboration those woo si ck Iresh wonders, how-, 

| cw r, need only turn to the nuch a at UK m order 
! to satisfy their curiosity. lu>r in the nucleic acid 
! of wasi tin chemist tmds a delrnite entity forip- 
! mg a landmark in the path ot metabolic prcK 
! mdure, a conflicting link between die undefined 
| inolw ules of liv ing piotem and the ei v sialhsablc. 

\ products ot katabolic disintegration. lu the lab" 
guage ot chemistry u is a combination ot four 
| nucleotides, linked with one another through the 
| pentose molecule, </-nhose, whi*h is common tO f 
f each, and owing its at id e burnt tet to phosphoric 
! acid, also common to the component nucleotides. 

I 1 lie latter (litter from one another in respect of, 

I their nitrogenous factors, vxInch are guanine 
! (_»-amino-tj-oxvjiurine), ailemne pi-nmiuopuritus)* 
uracil (2 : <>-dioxy p\ nmidim ), and cytosine 
o-ammopyriinulmek giving their names to the 
lour nucleotides. I he transformations undergone 
by mu leu acid in eont.c l with tissue c xtrac ts have 
provuled the subjects ol numerous investigations 
extending over thirty wars In but, the experi¬ 
mental material is of such voluminous complexity 
as t<> be unintelligible without tin guidance of an 
expert, and in tins < jpueitv \\ . Joins has tendered 
valuable service by his ncent lu* id arrangement 
of the subjc’c'l (1 ()21). Fiiiin tins n is < nmparft*." 
ttvelv easy to follow the conwismn ol mu Inc aci(k 
into mie acid through the agency ol m/wnrs, an<t> 
a tevieu ot these' processes can serve* only tcy> { 
increase our admiration tor 111** pi*iisi»>n and' 
lacihtv with whuh the chemical op* latinns <>f fjre r 
living body are condut ted 

Conside rable progress has be * n made also in 
lo< ahsing the various ui/\nio among the organs 
of the body, particularly those of animals. Into 
the re sults ot these inquiries it is nobttlu purpose 
ol this address to enter further than to indicate 
that the\ reveal a marw tl us distribution, 
throughout the* organism, of materials able Xo 
exert at the' proper moment those * lu mieal uctivh 
ties impropriate to tlu changes which they frrei 
required to riled. lit* contemplation of such a 
system continuously, and in health unerringly, 
completing a sene-, ol chemical * hanges SO’ 
numerous and so diverse; must produce in evefj? 
thought ltd mind a sensation ol humble amaze- 
menf I he aspect of this miraculous organisation 
which requites must to he emphasised, however*' 
js that an appreciation of its complt \ beauty can 
be* gained onlv by those to whom at least the 
elements of a training in chemistry have 
vouchsafed. Such training has potential valfcMf 
irom an ethical standpoint, for chemistry is -jLv 
drastic' lovelier; in the nuclei*' acids man discover 
a kinship with \ east-cells, and in tln-ir coitim^J 
failure to transform uric arid into nUatUoitV xm 
finds a fresh bond of sympathy with 
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o\6fwhelrniftg itiajorify of people arrive at the 
however, without having had tin* xh^hte^t 
coai$«ption ol the* de!j< ate ciKrnu.il ni«i» huu r\ .uui 
the Nubile phvMcal changes wlu<h, throughout 
each moment o! lit,-, thev haw meihodiralh and 
Uflwittinj'h operated. 

Chlorophyll and 1 huono^lohm. 
lo those who delight m tracing unitv among 
the, bewildering' intneatics ol natuial pmcesses, 
aud' by patient comparison ol Miperlu t.ilh dis 
similar materials tnumphnnilv to ltwiel continuity 
iu the dtsi'orUinuoU'', there ^ cncouragt incut to he 
foiutd in the relationship between chloiuphvll and 
hsemoglobm. J'-vi*ir the most delai hed and cxnical 
observer ol human ladings must glow with aViiM* 
of worship when he p< itvivcs this n lat’umslnp, and 
thus brings himsell to acknowledge the com¬ 
monest of green plants among his kindred, be¬ 
cause, just as every moment ot Ins existence 
depends upon the successlui perlotmam t ol its 
chemical duties h\ the luemoglolun ol his blood 
Corpuscles, so the lile and growth ol gieeu plants 
hinge on the tianslormations ot < hloiophvll. I ho 
peisevcring elucidation ot ctilomphvll slru< lure 
ranks high in the achievements <>l modern organa 
chemistry, and in its later stages is due prmcipalK 
to Willslatter and his eollaboralors, whose in¬ 
vestigations culminated in 191 }. 

I his is not an invasion to lollow, otherwise 
than in the barest outline, the’ course e>! labora 
toy disintegi jtinn to which the < Idorophyll mole¬ 
cules have been subjected b\ the (ontrolled attack 
of alkalis and acids. 1 lie lornu r agents reveal 
chlorophyll in the twolold diameter ol a lactam 
and a dicarboxyhc este r ol methyl ale ohol and 
Ptyloi, an iin.snturali d jinmaij alcohol, 
CjqHjd,.01 f, of vliu.li ihc constitution remains 
obVuro in '.pit 1: ol detailed investigalion o! its 
derivatives; lint llie rcshlual (omj)lex, represent¬ 
ing two-thirds ol the ordinal inolci ule, has been 
carefully dissected. The various forms ol this 
residunl complex, when produced by the si< turn ol 
alkalis 011 chloiophyll, have been called “ plivll- 
ins”; tliex are carboxylic acids ot nitrogenous 
ring-systems, wliuli reiain magnesium in direct 
combination with nitrogen. The jM.rpliyrms are 
the corresponding pioducts arising by the action I 
of. acids; they are rarboxylie acids of the same j 
nitfbgcnoiis ring-systems trom which the mag¬ 
nesium lias been removed, 1 he phyllins and the 
po,rphvruis have alike been degraded to the 
crystalline base, auioporphyriii, into the composi¬ 
tion, of which lour variously substituted pyrrole 
rings enter. It is this assemblage ot .substituted 
pyrroles which, according to present knowledge, 
us the basic primiplc also of the hlood-pigiritni, 
m which iron plays the part ol magnesium in 
htoropliv 11. 

,'Aftthocyuns, the Pigments of Blossoms and 
, Vr Fruits. 


possesses a literature, technical, philosophical 
and romantic, at least as voluminous as that sur¬ 
rounding auv ot!lei industnal art, and the am.' 
hit ion to cuh iv ate a patch ol soil has attracted 
untold millions of human beings. Amongst, 
manual uoikcr, none maintains a standard of 
ordeilv pmiedure and patient industry higher.' 
than that of the gardener. Kcw and l.a Mnrtola ! 
delv the power of \vord-|iamtcrs to c.onrft use thejr' 
soothing beauty into adequate languagt , whilst 
that wonderlul triangle ol cultivation which has 
its apex at (itassc almost might be desrnbid as 
industry v\ ith a halo. 

1 ‘riur to no t the most Iruitlul attempt to isolate 
a colouring-matter from blossoms in quantity 
sullieient lor detailed exiniiinatiou h.nl bun made 
by (.rale (iqnj, but the conclusions to ulinh it. 
led were m;n (. uralc. In the rear mentioned, how¬ 
ever, WillSl.itter began to publish with numerous 
i nllalioiatm s a senes of investigations, extend¬ 
ing over the next three years, vvhieh have bmught 
the subject within the realm ot system.tin chem¬ 
istry. For the purpose of distinguishing gluui- 
sidn: ami non-glutosidtc author,alls the names 
anlhoi ynnin and antlmi yanidin icspietiveh were , 
ajiphed, I he ixpermiental sepaialion ot antlm- 
eyauins from antliocyauidins was (tinted In par¬ 
tition between atm! alcohol and dilute mineral 
acid, the latter retaining the diglueosalie anlho- 
eyanins in the foim ol oxomum salts and leaving 
the anthoev anidms quantitatively m the umvl '1 
alcohol, Irom which they are not nunovid by 
blither agitation with dilute acid; the monogluco- 
sulu anthoev .mins voir found in both media, lyut 
lilt the amvl alcohol when offered Iresh portions 
of dilute and 

The i.ti best of these papeis, published in con¬ 
junction with A. E. Everest, dealt with i orn- 
llower pigimnts, and indicated that the dislim t . 
shades of colour presented bv ditlercnt jiarts ot . 
the llovvei aieiausidbv v arious dcuvativ es ol one 
substance; thus the blue form js the potassium 
derivative ol a violet compound which is con¬ 
vertible into the red lotin bv oxniuurn salt-forma- • 
lion with a mineral ot plant acid. Moreover, as 
found in blossoms, the cliromogcn was ob'ct ved 
h> be lombint'd with two mold alar proportions 
ol glucose and was isolated as crystalline cyanift- 
chloride; hydrolysis removed the sugar and gave 
c yanidin (Idofide, also prv slalline. \pp1\ing these, 
methods more ginerallv, Willslatter and his other 
c c,11.11 m ir.it<,i s have examined the ( hiomngcus 
vvhu it decorate the petals of rose, larkspur, holly¬ 
hock, geranium, salvia, chi y sant In mum, gladi¬ 
olus, nhfcs, tulip, /mnia, pansy, petunia, poppv, 
ami astei, whilst the truit-skins ol whoi llcberrV, 
bilberry, cranberry and rherrv, plum, grape, and 
sloe have also hern made to vield the pigment 
to which their characteristic appearance is due. 

Mil ro-biochcmistry. 


JJihcji the days of Eden, gardens have main- 
tiw^ed :dod. extended their sil«nt appeal to the 


Amongst the many sources of plrasure to be 
found in contemplating the wonders of the unis 
vei#,;3nd, denied fo those untrained if* scientific 
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principles, is art appreciation of infra-minute quail 
titles of matter. it may be urged by some that 
within tin* limits of vision imposed by telex* ope 
atui rnii rnsiOjK , ampl< material exists to .satisfy 
the (Uiiosity of all reasonable people, but the 
appttth ol M'ienlif'u inquiry is insatiable, ami 
chemistry alone, organa, morgana ; ami phvsual, 
offers an mxtiununt bv uhi<h the investigation u! j 
basal rhim^is ma\ be carried to regions b< umd j 
those emompns >( <1 b\ tin astronomer and the ; 
jmCfOst opist. 

Jt is not within the purpose of this address to j 
Survey that involution wlmh is now taking pin* e j 
to the tom < ption of atonm stria Hire ioriunatelv i 
lor our im utai b.dame tin* discoveries of the j 
current irntuiv, whilst pioioundlv moddvmg tb» j 
atonm imagii) mlutiud from our predteessois, j 
have not v« t anoudv dtslmbtd the prim ipit s j 
undi riving svsbni.ttic organic eh* imstry ; bill lhex j 
emphusi-e in a ton ibh manner live intimate eon- j 
iWi lion 1 m tween dillen nt bianchis of m hikc, j 
!>♦*< ,m-< it is liom tlie matlu mutual plnsiimt that i 
these m v. 'deas have spiuug Hu it imnndiute j 
v .dm is to lenlhtm the out standing mipoitame u! j 
bouhilme iesraM b and t<> stimulate inter* st in | 
submu rosi ojm matter. I his mteiest pri sents i 
itself to I be t hemist vers early in ble ami domm- | 
atis bis operations with surh msistem e as to 
her nine avoinata. So ninth so that he regards 
the univtise as a vast theatre in wlmh atomic 
anti tnolei ulai units assemble and mtttplav, the 
resulting patterns into wlmh they lall depending 
on the phy sii ul londitions imposed In Nature 
Tjiis t nahles him to regard mu to organisms as 
co-pr.u titiom i s ol his <rafl, ami the ehr tnieul 
^achievements of these humble agents have eon- 
tinned to excite his admiration since they were 
rev eali d bv Ikisteui 

l.unn tiling us we now do so bilteilv the aerom- 
pamments and conscijuem es of war, it is hut 
natural to snatch at the slender eompt nsatmns 
wlmh tt olleis, and not the hast among these 
must Im it cognised the stimulus wlmh it five's to 
seientitu iiKpuiv. l’asti ur‘s h.tnd c.s .wo la lin'n' 
wv.rr luspm (1 b\ tin mislortunes wlueh overtook 
Ills loiuilrv in iK-o ^i, and the now well-known 
proiess ol ( nnnstem ami Lud< eke tor augment¬ 
ing tin- prodm turn ol gheeiol Irom ghu ose was 
engendeied by purallt I < u< umstances. 1 bat 
acquamlame with the \ east well w Im h was an out¬ 
come ot tin tormei event had, h\ tin- time ol the 
Inttei diMoveiv, npt ned into ,t linn tntndship, 
and thos< who slundr r the ejirmii.il activities of 
this genial limbus are- detaining a potential bene¬ 
factor I'.qualK < ulpuhle are- those who ignore* 
them. If \ hiIdien were encouraged to cherish 
.lln* same intelligent sympathy with \east-cells 
which the y so willingly display tow arris domestic 
animals an<l silkworms, p< riiaps there would hr 
levvet i ra/v deivishes to eleny us the moderate use 
of honest malt liquors and unsophisticated wines, 
fewer pitiable mania* s to complicate our sm ial 
problems by habitual excess. 
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Conclusion. 

In “The Salvaging of CTv ihs.ition," H. 0. 
Wells has lately directed the attention of (hought- 
fill people to the imperative need of reconstructing 1 
our outlook on life. Convinced that the state- 
motive vvhieh, throughout hrxtorv, has intensified 
the self-motive must be rt pkn ed by a world- 
motive jl tire whole htbnt ot < n dilation is not to 
crumble m rums, he cruleavouis to substitute* for ' 
a la-ague ol Nations the voiki ption of a World 
State. In the judgment of many guile benevolent 
entiis his essay m abstiaet thought lacks prac¬ 
tical value because it underestimates tin com¬ 
bative selfishness of individuals tiv to disguise 
it as one may, this qualify is the one which hak 
enabled man to emerge Irom x.n ugt 1 \. to build up 
that most wonch rtul system ol colonial organise-' 
turn, the Homan l.mpire, arid to -.hake ott the bar¬ 
baric lethargy \vht< h engulhd h.urope in tlie cen¬ 
turies following the lall of kmut I he real prob¬ 
lem is how to harness this combative s( lfishneSs". 

1 *» ei.ulieate it seems impossible, and it has never 
been difhi ull to find glaring exampli s nt its in¬ 
sistent e among the apostles 0 } er.idu utinti W hy 
erv tor tiie moon ** is n not wisei to i< cognise. > 
tins quality as an min tent human t hui ac teristic, 
and wliether vye bran<l it us a vue m applaud it 
as a virtue endeavoui to lu nd it t" tiu (lev itjon-*^ 
ot mankind* 4 lou it < ould so be bent. Nature 
ignored or misunderstood is tiu rmnn of man; 
Nature studied and eontrolkd is his fnend. If 
the attacking tone ot this combative selfishness 
could he directed, not towarifs the peij>etuation 
ol (jtiarrels between different races of mankind, 
but against Natuie, .1 limitless held nt patience, 
industry, ingenuity, imagination, s<. hular&hip, 
aggressiveness, rivalry, and a* quisiti\eiu*ss w ould 
present itself, a held in which the disappointment 
ol baffled effort would not need to seek revenge 
m the destru< tion ot our ft 11«>\\ v natures; a field 
in which the profit from sunessiul < nterprise 
would automatically spread thmugh .ill ihe com¬ 
munities Surelv it is the Nature-motive, as dis¬ 
tinct from the stale-motive or the world-motive, 
wlmh alone can salvage (lvilisation. 

Before long, as history (oi.nts time, dire neccs* 
s|ty will liave impelled mankind to some Such, 
course. Already the straws are giving their pros 
verbial indication i lie demand for wheat by 
inn easing populations, the lapidlv diminishing 
supplies of timber, the wasteful ravages of insect 
pests, the less obvious, but more insidious depro 
dations of our microscopic enemas, and the blood- 
curdling fact that a day must dawn when the last 
ton of coal and the last gallon ol oil have been 
(onsumed, ate all circumstances which, at present 
recognised by a small number of individuals com¬ 
prising the scientific community, must inevitably 
thrust themselves upon mankind collectively. To 
the camjMign which then will follow, chemfctf^ 
must occupy a prominent place because it 
branch of science vvhi< h deals with matter mofe' 
intimately than any other, revealing its propert^^ 
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stir transformations, its application to existing : is not labour, but waste; misdirection of tilde, of 
needs, and its response to new demands. \et tin matetml, of oppottunitv, of hnnianity. 
majority of our people ate denied the elements ol Realisation ol such an ideal would people tin; 

chemistry in their training, and thus grow toman- ordeied communities with a puhlit aim to llie 
hood without the slightest real timh rstamlmg of verities, its distinct from irrrlrvanncs ot liie, and 

their bodily processes and roinpositiun, ol (lie appiehensue of the ultimate d.ingei with which 

Wizardry In whic h living tffings contribute to their emhsaticm is thieatened. It would 11101 ulate that 


nourishment and to then astht in enjoy mem ot hie 
It should not be impossible to hung into the 
general scheme of secondary education a sutliti 
ettcy ot cheimtal, physical, mechanical, and bio¬ 
logical principles to render every hoy and gill ol 
sixteen possessing average intelligence at least 
accessible by an isplanalion ol modern dis¬ 
coveries. One fallacy ol the present svstem is to 
assume that relative pre>tn lencv m the- inorganic 
branch must he attained before approaching 
organic chemistry hrom the point of view of 
Correlating seholastu knowledge with the common 
experiences and ccmtai ts of dinlv hit* this is quite 
illogical; from baby's milk to grandpapa's Glaxo 
the most important things are organic, excepting 
water. Food (me,it, ystiholmlrate, hit), clothes 
(cotton, silk, linen, unnll, and shellti (wood) are 
organic, and the symbols lor carbon, hvdrogcn, 
oxygen, and nitrogen can lie made the basis ol 
skeleton representations ol main fundamental 
*' things which happen to its in oui daily lives with¬ 
out first explaining their position in the pertodii 
table ol all the elements. 1 he curse of mankind 


public with a germ ol the N.iturc-niotn i , pro¬ 
ducing a condition which would rrllcc t itsell ulti¬ 
mately upon those entrusted with government It 
would piovule the mental and sv mp.ithi tn back¬ 
ground upon which the hiturc truth seekei must 
work, long lie I ore he is imploied !>v a b min'd 
and despairing people to provide them with food 
and energy. Finally, it would give an unsus¬ 
pected meaning and tin ummagmed giact to a 
bundled commonplace experiences, '1 he quiver¬ 
ing gdint of massed bluebells in broken sunshine, 
the joyous radiance ol voting bccch-lenves against 
the stately cedar, the perlume of hawthorn in 
the twilight, the llorid m.i|eMv of rhododendron, 
the fragiaut sunpheitv ol lilai , petiodii ally 
gladden the most careless lieait and the least 
leveient spirit; Imt to the < henvisl thrv breatlic 
an added message, the assuraiue that a new 
season of refreshment has d.iwmd upon die world f 
and that those delicate suit-hexes, int,, the mystery 
ol which it is his happv piivilcge to penetrate, 
om e again are working their immil.ibli mu.e les 
in the lahoiatoiv ol the living oigamsm, 


Metaphysics and Materialism- 


lly Fuel. 11. 


Wit mix t.kvKK, 


1 h the illusion ol tin scholastic method is that 
* from mere bums we can deduce essences, 
then the world-view which ve call materialism 
IS onlv a scholastic pastime.” I his is the con¬ 
cluding st ub nt i ol Hermann Wevl’s "Raum, 
Zed. M alvrie.” Whatever may be the case with 
the plivsu ists, the mathematicians are under no 
illusion with rigard to the completeness of the 
SCienlilic revohiliou Die principle ol relativity 
-has not meiely < ompheated the eom ept of physical 
realitv, it has ie-loimed it. Mathematics is, and 
has always been reiogniscd as being, a construc- 
tive protess ol the human mind exi rased on 
phv.sie.il existence. The old mathematics took its 
JliatUr from pluses; the new malhematiis gives 
tmattcr to physics, I he ellect is that the world¬ 
view which had become for physical science m the 
nineteenth century practically unchallengeable, and 
the acceptance ol which had come to be regarded 
as the indispensable condition and only passport 
for those who would enter the tanks of scientific 
investigators, has become suddenly incredible. It 
itf true, indeed, that it still has its defenders, and 
-that it is held as firmly as ever by many who 
.continue to he in their special departments authori- 
.tjSitjvc teachers; but (his does not alter the fact that 
'ffjjfcr us to-day the world-view is changed, and it 

ilic 

we 


y# not even strange that many leaders in seien 


reniembci that the great oiigin.itni ol the modern 
indue t iv e mithod rn the scvinbinth unhiry, 
hi am: i*. Bin on, to the end icjnlcvl the ('opu nicail 
theory. 

M.itei i.alisin does not si.mil tor anv ji.iiliinlat 
theory of the nature ol math i, lntl lot the general 
world-view that matter, something ,/e lucio. 
objective the ultimate constitution ol which we 
may not know, and even mav not lie able to know, 
but which is entirely indi pendi nt of our reason and 
of any thoughts we may li.tvi about it, exists and” 
constitutes the realitv of the universe, m< luditjg 
reason and will, uhiih as qualities or proper-,' 
ties ol some of its forms give rise to knowledge, 
of it This materialism reached the zenith of its 
expression in the Darwinian theory of natural 
selection, not in that theory itself, the truth of 
which there is no intention in this eoiuiei tion to. , 
call in question, Imt in the implications which 
were gi nerallv accepted as contauUcl in it, and 
espe< hilly in the application which Was made 
of it to rationalise a world-vii w. It Mimed to 
point a way by which it was possible to lonceive, 
and to some extent to follow in its history, an 
evolution which had produced mind from an 
original matter. 

It mav not be obvious at omc that the mere 
rejection of the Newtonian concept of absolute 
space and time and the substitution of Einstein’s 

- • e - 
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Jtpade-timc is the death-knell of materialism, hut 
Inflection will show that it must he so. If space 
Is not endless, tint finite (arid this is the essential 
principle of the Riemamnan geometry), and if 
time is not in its exisleino independent of space, 
but co-ordinate with the spatial dimensions in the 
space -tune* s\stern (and fids is the rw ntial prin¬ 
ciple of the concept of the four-dtrmnxional con¬ 
tinuum), then tfie ><r». foundation of the material¬ 
istic conc< pt is undermined. Wu* the concept of 
relative spacc-tunr systems the existence of mind 
is essential. To use the language of philosophy 
mind In an a ftriort tondition of the possibility of 
Space time s\stfms, without it they not only Ifise 
meaning, hut also l.u k anv basis of existence. The 
-Co-ordinations presuppose the activity of an oh- 
Server and enter into the rnnstitntion of his mind. 
If vmi distinguish, .is, of course, \on must and 
do, tlu ohseiver from his space-time system, it 
is not a distinction of two separate exist* necs 
extern.*11 \ n lated ; they exist onlv in their rela¬ 
tion, .1- when for t'.ample, we distinguish an 
activity fmrn its expression. 

This is not a mctnph'sical gloss on a scientific 
principle, nor is it an attempt, ns some ma\ think, 
to obstruct the * lear path of Mientdir progiess 
with speculative cobwebs; it is the plainest matter 
of fact. Fa er\one who ignores it will simple 
find himself left stranded, unable to plav anv part 
tz) tlte conquest of the new realm opening before 
science. 

In fact, it is not from philosophy, but from 
science, that tins rejection of materialism comes 
No one has expressed it with greater force and 
with fuller convii tion of its fundamental import¬ 
ance than Prof. Weyl In tin* introduction to tin- 
hook which I have quoted, the whole ol which is 
devoted to an exposition of the principle of rela¬ 
tivity, he says :— 

Whatever matter might ultimateU prove <<> be, one 
thing ve have always felt wc knew for certain that 


it Is a substance underlying all change, and that 
every hit of matter could Iw measured as a quantity. 
Its Mihsianfi.d character found expression in a law 
of <uihi ivation. \V« beli*\ed the quantity <>f mattcC 
remained constant lhioughoul all change. Till OOV- 
philosophy h.o usually regarded this as a priori knotty* 
ledgi , unrestricted alike in it- generality and in its 
utvSMly i'oaiav ihr certainty is changed to dotfbt. 
.Mtei physics in the hands ol I-aiaday and Maxwell 
had set up another thara<t<r, tin field. aho\e that qf 
’mathr, and after matin matiis on the other side, hutV* 
towing dining the last centun in a logit .d exploration 
beneath the basis of Kuelide.tn geomttn, had 
destruvrd our lonhdtiice in it*- evident*, tluie ha r ^ 
burst in our days a n \oiutionarv Morin yy hieh has 
svy< pt away tlu ideas of spine and time and matter, 
width til) now hid lx*en the linn* si supjKMts of x 
natural knowledge, only. h*>w*v«i, t<» make lOOltl 
lor a in er and «!* epei insight into things 

Main lalism is essentially ;i monistir and atom*^, 
istie com eptiun ol reality, hot il matter is 
primordial, and mind is derived. Philosophers front,, 
the beginning of philosophy have been conscious 
of the intellectual diiln city ol sir h a concept, but 
it has always stemed, even to philosophers, a 
necessary presupposition of physical science. 

Si lence, it yy as concided, must at least proceed 
ns if it were so The principle ol n- 1 ,Unity is the 
rejection of it, a rejection based on the discovery, 
not of theoretical diftkillties, but of practical 
matters of fact. 1 he supposed fundamental 
reality on which mate iiah.sm as a wotld \ie\v was 
supported ha.s proved a \ain illusion, artd‘ 
materialism is left in the air. The new scientific'', 
conception of the universe is monadic. The con¬ 
crete unit of scientific reality is not an indivisible 
particle adversely oouipving space and un¬ 
changing throughout time, but a system of retor-* 
encc the active centre of which is am observer co¬ 
ordinating bis universe. The methodological^ 
difference between the old and tire new is that 
mathematics is a material, and no longer a purely 
formal, science. 


Damascene Steel and 

1 IRKF years ago Col. N. T. Belaiew pre¬ 
sented to the Iron and Steel Institute the 
results ol a very careful study of the general 
properties and structure ot Damascene steel, and 
pointed out the great claims it had to the atten¬ 
tion of all those interested in too! steel. He has 
now contributed a second paper, entitled 
/’Damascene Steel,” to the proceedings of the 
institute, September, iqji, in which an endeavour 
is made to .substantiate this statement, especially 
«$ regards high-speed steels. In his view a 
marked analogy exists in the structure and also in 
some of the properties ol both types of steel, and 
a comparative study, therefore, will probably 
prove beneficial in explaining the piopertics of 
these materials and improving the qualities of 
existing rapid-cutting tools. 

Damascene steel belongs to the hy pereutectoid 
series of carbon steels with an average content 
NO. 2?I2. VOI.. Io8l 


Modern Tool Steel. 

ot about 15 per cent, ot carl: >n. This carbofl' 
exists as iron carbide, Fe 3 C, the well-known 
ccmcntite; 15 per cent, ol rarbon represents 
22 5 per cent, of cenientite; about one-half pf 
this is present with ferrite as the eutectoid 
pearlitc; the remaiixh r forms excess or free 
eementite. Of this the latter is distinctly the 
coarser, and in order 10 globularise or spheroid ise . 
the plates m which it exists in the casting, re¬ 
peated caretui hammering and heating are neeeS»., 
sary. In this operation the plates are first broken ,, 
down into small, irregularly shaped crystals, and 
are afterwards spheroithsed, being of such a sizes* 
that surface tension is able to exercise a marketf* 
influence on their ultimate form. The completed 
ness of this spheroidisation is shown in the phofaKs 
micrograph of an Indian Damascene blade ^fjjgjjfh 
tained in the author's paper, in which the 
spheroid* 
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the sitftrii ones have been obtained from the 
eutectoid cementite. In the author's first paper 
it v\as shown thut n Dr^r umuunt oi mix ImiucuI 
ttjfculmcnl Wits needed in onii i io produce this 
Complete .spheroklisation. J he mm rostructure 
shows that the tcim ntitc vein runs close up to 
edge, and the Oriental nuku must have 
felted most upon semi mg the best i utting proper¬ 
ties in the cementite paitides, 
v High-speed tool steel, which is an alhn steel 
Containing Irom i(> to jo pe» cent, of tungsten 
and from 3 to ^ ptr cent. ol chronimm, in addi¬ 
tion To a carbon content not exceeding pci 
Cent., together with \atiadiuni up to i per cent., 
also belongs to the mnentitie xme^ ot steels, and 
its stnicture. m the anneahd romirimn is strikmglv 
similar to that ol Damascene Meek Spheroidised 
carbide particles an embedded in a xorbilie 
- matrix, lo produie the eharaeteiistie high-speed 
hardness, such steels ha\e to be heated to in¬ 
cipient melting and then rapidly tooled in a 
current ol air l*ven .liter this treatment a 
Certain amount of carbide remains undissohed, 
and there are indications th.it a moderate amount 
of it increases the rutting properties ol the tool. 
What is important to notuis that the makers ol 
high-speed steel emphasise the necessity o! pro¬ 
ducing a particular t\pe ol struettire under the 
vhammei, and that during this operation the 
'massive carbides and landslides present in the 
ingot are broken down and uniformly dis¬ 
tributed through it. Accordingly the ingots are 
first hammered into billets, and the latter are re¬ 
heated and hammered a second time. This double 
treatment is indispensable and must precede the 
heat treatmc nt proper In thoroughly breaking up 
and distributing evenly the carbides and tung- 
hSjtides throughout the steel. 

, . Col. Belaiew then compares not only the struc¬ 
tures, but also the respective processes of manu¬ 
facture, and points out how similar they are. 
Tooth start with a cementitic steel; both require 
the greatest care in breaking and evenly dis¬ 
tributing the carbides under the hammer; in both 
eases the amount of mechanical work done on a 
" ■£• 
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given article is eery large; in both eases the 
structure ol the lesulting carbides is ghibulfidAw 
spherulitie, while the mains is martensitic j" $d’ 
both cases the cutting propel lies oi the 
de pend both on the mains and the eat bides, and 
tlie author is disposed to think fhal the rdh; of • 
the latter is the llioie important ol the two. Ills 
studies m tliis field have led him to the lnjliff 
that the notkers in Damascene 'Ini. while vfcry 
strict as regards the hammering temperatures, 
did not lav anything like so much stnss cm the 
subsequent beat treatment. 

In Damascene steel the degree ot spheroidisa- 
tiun is always vciy high. This was not an end in 
itsell, but was attained incidentally by the mutter-, 
ous cautious forgings and beatings which went 
designed to produce the greatest ductility possible. 

In high-speed tool steels sphc-roidisation is also 
attained, but the author holds that insuihcieiU 
stiess lias been laid on this point by both makers 
and users, and that the scientific application of 
the. splieroidising process would help to improve 
the qualities of existing steels. He considers also 
that another intercut <■ might he'drawn from 
Damascene process, namely, the propel slcufy »f, 
the macrosiructure In all eases. An <trientsl 
maker would never manufacture a steel artfijle 
without having .satisfied himselt by sludwng tft«. 
“wateiing" that the distribution of the carbide 
particles was the best possible and in accordant, 
with the shape and properties, ot the article. 
Neither would he find a buyer ready to accept it 
sword or a tool without a proper mciallogncpMe - 
examination ol it as a whole, and to this the • 
Oriental watering lent itsell well. 'Die author, 
suggests, therefore, that a proper examination of 
the watering of high-speed steel, wlnthei in billets 
or in the finished article, should prove useful. It 
is interesting to notice that he found a certain, 
degree of high-speed hardness in Damascene 
steel itself. This point would repay investigation, 
for if confirmed it would prove that, at anv fate 
in certain eases, the use of allot steels is unnecefii-D 
sary, and that tlicv could lie it placed by tfic 
cheaper carbon steels. 


Obituary. 

Dk. Juuls H.uvn. fur Meteorologie at Vienna, which was then. 

T HM death of Hnnn, winch was briefly noted in under the direction of Carl Jelinek. He succeeded' 

the issue of Nature lor October ty, removes Jelinek as director in 1874, and continued in office 

irom the meteorological world the most prominent j until ib<)7, when, at the age of fifty-eight, he gave 
Jgure of the past generation and the most pro- j up the appointment and retired to Hi a/, in Styrik, 
iuttive of all contributors to that branch of | in order to pursue his studies in meteorology; but, 
irieoce. Hann was born at Schloss Hans, near 
Linz, in Austria, on March 23, 1S39, and his youth 
gas spent in the Alps at Kircfidorf, in Kremstal, 
jfcme thirty miles south of Linr. After taking his 
gree in mathematics and physics, he took up a 
jjfdfesstonal career as teacher of those subjects in 
jhjgh school of Schottenleld, Vienna, and after- 
da, at Lire?, At the age of twenty-nine he 


finding (Ira/ inconvenient for that purpose, he 
returned lo Vienna in 1900, and thereafter, as 
professor in the university, lie occupied a room .in 
the Central Anstalt on the Hohe Wartc, and con-, 
j tinued to work there until the end of his life. 

Hann’x chief and most continuous oe< upalirth Wft$ 
the editing of the Meteo-rnhxischc '/.I'ltschrift, which, 
in conjunction with Jelinek, he started on Mav j, 

. PettVfrpMsche^ 
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(Jfsrlisrhtift I nr Mclarotogh . From 1S77. to 
IHS5 !u* was editor of that journal, .iml 

when, m tin l.ithr \titr, it was combined with the 
Zifilsi hnft <I<t I)rut\i fieri \Ictt nrtih>£i\ihcn (te\i U- 
ithuft, muirr tin* 111If- whirl} it now bears, Frol. 
W. kbppt n, of thr Sirv\ nh, Hamburg. Ijh amc 
hw < ollaborator, .mil in Dr. <.i Helhnann, ot 

Berlin. \l on.* nirnll\ Dr K. Nut 111*4* ol Potsdam, 
shared the editorial ilutn s, .mil .it tin beginning ol 
this year lAlix Kmht, tin present ducctor ol the 
Central \nst.dt, rrln m d llaiin, whose strength 
wan failing hom itIn ginning the 7 .ei/Sihnft 
has been ri 1 upiiM'd ns tin- leading meti urological 
juurilal of tin world, and as indispensable lor any 
library in which th< sinner of meteorology is 
represent* d. 

Harm was (an ot the SCI retain s of tin* original 
internal ion.d assunblv <>t meteorologists at 
Leipzig in 1^7^, a inembi r ol the International 
Meteorologn .d Committee from 1S7S to iKi»K, and 
president d'honmur ot tin* international conter- 
ence at Innsbnn k in 100^. 

He was not ojd\ an exemplary editor ol the 
vJi’jf.u Itn 11 , but aUo an indefatigable 1 ontributor. 
Kv'crv nnnibir contained artieles from bis pen 
No subject ot mete urological interest 1 scaped his 
until e. !li was instrumental m obtaining I01 ihe 
journal all tin- data tor out-of-thi-w.iv places that 
he tould hear about lie mo\cd, lor example, 
our Mi li 01 illogical Council lo publish the results 
of I tie obsi tv at ion > at the statu ms of thr Ron a l b n- 
g^Uccrs and \mn Medt» al Di partm<*nt which had 
been established through the mtluem e ol General 
Sabitu , and more nientlv he alvvavs searched the 
Mat -In.oks ol out si aitiud Colonics for informa¬ 
tion that would olhet wise ha\e hern practically 
irwtci edible to 11H teoi olog ists 'I lie whole uotld 
Was Ins parish, and h«* took great tan ot it. 

By Ma\ 1, i<>oO, Mann had bt rn editor ol Ihe 
Zcitschntl f<u forts sears, and the epoch was 
'marked hs the publication ol a special soluine ol 
contributions made by bis friends, pupils, and 
lolleagues. It is known as the “ Mann Hand.” It 
was edited bv Dr Hellm.mn, of the Prussian In¬ 
stitute. his colleague as editot of tin Znt't hnft, 
and Pint | M lYintet, Harm’s su«a essor as 
director ol the Central Anstalt 111 Vienna. 

In the* spimg of 1 c) 1 <) Mann’s eightieth birth¬ 
day \cis c elebi ated. and the opportunits was 
again taken to maik appreciation of his services 
;by the collet tton ol a fund to be placed at the 
c^i&posal ol the Vienna \eaderm for the en¬ 
couragement of the studs to sshich he had so 
aSsiduoush and sure.essfulh desoted his hie. By 
that time the- disastrous eft cits of the war upon 
the finances ot Austria had become realised, and 
Harm, in common with mans other \usfrian men 
of science, suffered lamentable privations, under 
which his health sutteied, though fie maintained 
hts industry and assuluitv. He died in Vienna on 
October 1. 

Hants was a most voluminous author. Vienna 
was a great centre for the study of Krd-kunde, 
apd the school of meteorology and geophysics, 

no. 2 ju, vol;, io8}‘c >/ 


which owed much of it> inspiration lo HSmi, i* 
probably wit bout a parallel in the world. The 
recital of lus work hv th* Royal Meteorological 
Sonets at thi award ot thi Symons medal ii» 
nje*4 r» 1 < rs to 1 1 mbs m thi Royal Society 
catalogue and thi following 1 ompi ehensive 
books* \stionomn al gfograjiiu, nutcoiology, 
and o« < allographs 111 “ Mlgimemi l* r d-kunde, ’ 
published m iSSi b\ luniscll conjointly s\ith Profs. 
lIoD.stettir and Pokono, in tSSy,, Handbuch 
di‘r Khmatologie, ' winch lias now reached three 
editions, and is reiogmstd 1 s cry w hire as the 
standard work on that subject, in 1NS7, "Atlas 
der Meteorologie,” kummg part 4 ol Herghaus’s 
“ Phy sikahsi fiet \tlas ”, and, lastly, in lijol, the 
“l.ehrbuch ifrr Meteorology , ” "the most 
thorough treatise m all br.mcht s ol the science/’ 
an indispensable ssoik of ulcreme for all meteor¬ 
ologists, which also has moss passed into its third 
edition. 

I he amount ol information 1 ontamed in these 
works is extraordinary, and the nut hod ol present¬ 
ing it equally remarkable, so much so that Harm's 
name is a household word wherever meteorology 
is discussed, and his position as tin- leading 
meteorologist of the world is urn hallengt d While, 
even thing passed umb t his notice as editor of 
the Ztiis( hnft , he had a genius I or seeing the 
bearing and noting tin* sc ientili< 1 onneMinu ol the 
\anoits 1 nut! ibutions of authors wilting (torn 
many points of view. It is (o Mann peibaps more 
than to anyone Dm that we oui the advances 
which have been made in iccent vcais from a 
heterogeneous collection ,>! m< teoiologu al e-ree.- 
tions towards a meteorological cdihi < on ordered 
si leutihr lines. 

It is not piaclic'able. within tin limits ot this 
notice, to make anv enurm.ration of bis own con¬ 
tributions n> the sc'ieni'e ; his books arc* tin* best 
guides I*'tom the fust, mountain oIjm 1 vatiuns 
were among his favountc*, and horn that point 
ol view lie was tin* fust to discover that a c\clone 
is in reality a eolcl 1 mature. His studies in* 
climaiologv led him also from the hrst to insist 
on the need loi precision m the evaluation ot 
mean dailv t< mper.ituie, and n. rec «*nt \cars he' 
wrote important papers on the subjn t with refer¬ 
ence esperiallv to the* tempi raturcs ot tropical 
countries. 

Ilann was, imbed, the chancellor of the realm 
of meteorology “It is said that the ihnf notary 
or scribe of tin* Roman Kmpeinr was called 
chancellor either because lie was entrusted with 
the power of obliterating, cancelling, or crossing 
out such expressions ... as seemed to him to be 
at variance wit)} the laws or otherwise erroneous; 
or, more probably, because fie sat intra nincel- 
ins, within the lattice-work or railings which were 
erected to protect the lunperor from the crowding' 
of the people.” As one reads this definition of 
what a chancellor was and did, we may well thinly 
of Hann, indefatigable occupied in the seclusion^, 
of his room in the Hohe Warte of the Imperial 
City of, Vienna, protected from the crowding,.)^ 
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pfticial duties, yet in qpntimious tom h -with the 
whole meteorological world, wasting no time o\et 
controversy, keen to appri eiate the scientific laws 
and scrupulous impanialls to place csirvthutg 
that complied therewith at the service ol the whole , 
scientihe world. 

hulls occupied m the \ nuPtUent of his woik, he 
was too bus) lor pun ness that would sepuiutc 
•him, from it. Smic iSjS he lias not often been 
seen outside \ lenna nr bis summer resort lie 
lease. a widow, a son, and two daughters to 
mourn bis loss, which calls loiih the assuied ssm- 
pnths cil colleagues ,uul Inends in all parts ol the 

world. 

Kami received mam disi metifaijs He was 
*'Hofr.it" m 1 Scii, and subsn^eiitly was ru 
nohletl with the pielis "ion", hut he made little 
display of the distnu'lion. He had also the h.lueu- 
Zl'ielien lur Kmist und lVt«.| nsehalt, and was a 
Knight ol the I’ntssuu Older “Pour le Menu ," 
a member ol the \c .uleim of Vienna, and i 
lionoiarv or foreign nu mlu t ol loieign academies 
and societies m all pails ,a tin wotld He was 
(he recipient oi the ILiss I!,ill.it medal, the Simons 
medal, and mam otlu r m nguitious of his pie- 
eminent sir vices ' N nut it Smw. 

Hi \J SSIIN I 1 SlililSOV 

Till lute Benjamin It unison was hum on 
Dea mlier i 4, 1S47. at Ighth.un, Kent, where Ins 

f,mills hall n sided fot sc \ t ml generations, i-.du- 

1 ated lot alK , In had the good lorlune to he trained 
|>v two schoolmasters mUteslid in seienn and ; 
arehieolog\. and thus the natural trend ol his j 
mind was grealtv siimulalcd On leasing school 
at the age ol filler n he entiled his lather's shop, I 
and .lilt r In, latherdeath earned on the bust j 
ness ol grocer until a few wars -ego. lie passed 
peart I title awav on October I alter a lew days’ 
illness in tin' house in which he was horn, lie 
was mart 11 d twice, ins lirst wife citing in 1877, 
'ated Ins M-roiid wile (tor many seats an insahtl) 
sun rung him only a week. He liases one son 
and two daughters. 


,-. .... .. . . , 

fn early lift Harrison was a keen botanist and - 
an enthusiastic collector of fossils and Hint itnplf- 
ments, ami he soon got in touch with such vvefl- 
kimssu workei.s as the late laird \sebury, 1 '. C. J. 
Spurred, and Roach Smith. In iSyo he met the 
late Sir Josipli 1 ’iestwnh, who, perceiving the 
importance of his discos ern-s. encoiiiaged him. in 
mam wass. \s a lesiilt ol Huiiison’s held WOfk, 
I’restwu'h, m tSSc), published he- well-known 
ptiper on the I’ala-oliths ol Iglith.un tt_hi.ii I. Journ. 
(hoi. Sue , sol. pp ipo.-csl)], lolloued 111 (891 
h\ tin Oarenth paper (up til . u>l 47, 

pp 1 jo tool, and 111 iSuj hs the paper 011 the 

plateau implements (Joiimi. \nlluop Inst., 
sol. ,'i, pp j.|o joj), l’lestwich ilairmng for 

these rude Is chipped Hints a much greater anti¬ 
quity than the I’al.eoliths Ibis ss.is the begin¬ 
ning ol the gie.it "1-ohthie” conlrmersy which 
has not \ el re* eiseil 11s final sohition, and it 

would appear as though there wit! alssavs he two 
opinion- 11 spec ting " j.uiiths, lleiu eloi ward 
llaii son’s sp.ue lime ssas spent m ,u c umul'atitig 
i side'll, e in supptttst ol 1 he 11 I'obths Uiirl in 
elm idatthg 1 ithei prehistoric pioblenis, whilst his 
house- hei aim- a Nhic.i foi all students 

Ham,son's name will ahsass hi associated with 
" i.oldhs," hul it was Ins es idem e lh.it enabled 
Prcslw ic-li lo establish ihe "hill gioup" of PataSO- 
liths w hit.si the esc ns at ions < a me d 011 bv 1 larrison 
at the roik shelteis at Oldhutv yielded ninny'lute 
fnila-ohl hs which are now legarded as St, 
Aeheitl 11 . Ilari Ison published hul lilt If. vet no 
one ssas more ssillmg to assisi ollu-is with his 
knowledge. An i-Miimelv well rend man, his 
lends wit, kindness of heart, and cheerful dis¬ 
position endeaied him to a large uule of friends, 
who now mourn the loss ol “old Hen." In 189$ 
he svas awarded the I .sell fund bv the (ieological 
Society, and in later life he was the recipient of 
a Civil List pension. Harrison was one of those 
humble workers for science who, in the face of 
great dilTicullies, use superior to their surround¬ 
ings hs strength ot character and industry, and 
lease an impelishablc name behind. 


Notes. 


,\i a meeting "I the Oplical Sue n’ls laid on '1 lim s- 
das, Oclt.be r ij, tin* Jcsolulion passed c.-uls in 1 <»14 
suspending in lam nu nda'i.s, sulijeils of eounlnc s 
th,c n .a ss.u with (.teal Hnl.iin, was revoked. 

Ini Thomas llawkslcs lee lure of the; Institution of 
Mre h 1 ideal Isngineers (or the present sear is to In- 
delis.-red at the inslilution on Friday, November 4, at 
6 oVlotk, bv Dt. II. S. Tlele-Shaw, who will take 
a,s his suhjec I " Power Transmission hv Oil 

At tlo- opening of the annual Hireling 0 the Socit'-tc 
de (’himie imlusiric lie on October m the Dumas 
.medal ot the souety and an illuminated address were 
presented hv M. Dior, Minister of Commerce, to Sir 
i’ftftjtisqn'-J. Poffc.,_ * 


“E\h\ \ K(’I.i lions of Kgvjrt, Habvlonn, ;ind Syriri j, *> 
i is tlu* subject of a 1 < clutf to 1.0 delixrted by Mr.' 

. I’crrv I.. \owb< rr\ on '1 hur<tda\. October^ *7> at 
8. v* p m , ai the rooms of the Koval SotirU, Hurling- 
ion lloiisi* lliis lecture is flic hrst of a series on 
Kj>\pi to hr arranged by flu* hsplorfttion 

| SiK'bu. Tickets and further details can be obtained 
i from the Vuetan, Tavistock Square, W.C.i. 

Thf programme fot tlu* session io-m of fhe In¬ 
stitute of Metals (ontains, m addition to aiiuourtetv 
ments of general inertings of the insrituli*. tho firtft 
, fist of meetings of the newl\-burned London Loyal 
Section. There ate now in e\istetue local sections 
I in Birmingham, Sheffield, Glasgow, and Londoft, and! 
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monthly m.-'-imgs have been amused ai which paper. 
I,, well-known v. 1 .t > w ill '» re.nl. Mentb.:snipnl 
;u<;al «. e lldi jsi is up. n Im. to all :n« mbs r a ol ill' m* 
atllute Lin wuim! «.f :1 k tusljftile bus -suit uul, 
wjth the anneal piugiaiume, . pampltl. I CWipt'-ung 
•4 Mint". <4 note, 14!! U« guM.mi. nl those prepul mg 
papers Ini jiuMn atii.ii m 11 '>• Jnuui.i! ul tin: lu-utuu- 
of Metals. Ibis .11 ill'll silnUl.l l« s'llt "nl mill 1,1 a 

COllim'.ll.lllllle . 1111 1 ' 1 1 lll’l V II! 111. 1 nil nl pi'l*-!'. |,Ul 
tnuy also si inn " mmuH m tli>- msls ul 

llucUOIl ul -nil null! .. .limns .1 insult mud. 

to be ilesimt. 


early missionaries or travellers, nr indirectly through 
their Indian neighbours. 'Ibis (ultute in prehiirtoric 
limes extemhd raer a uinsiderablr portion ul southern 
Ohio, and there appears lu base been a migration 
ul these Indians, dnten south by the Iroquois. into 
the region of li;e Ohio Riser. L uforlunately there 33 - 
little usU'ulugH'al material .nailable fioiti the States 
ut Indiana ..ml Kentuchv leu epjtip.u tson with that; 
of Madisons j. I Is •, and the skeletal tem.nns fronr the 
graves of tlir great earthwork Imikler.s ol Ohio, now 
in the museum, have Out been as yet s\stentatiially 
slushed. 


In a thoughim: dtit'ie ■" l * ' Nl, ! : ' Mamhiy 

foi Seplemb. . l|' -O) l'rot living l'Out d.s- 

.mules „np. udmg 1" .bio.* ... ,i W uki resulting Iron, 
war, h V |! file, hiilh-.oMlr.if', and imniigration. II. 
includes .IMS* bo slimy, "seem to mduam that 
much ol why! W> I ill j.ioguss IS ail illusion, and 
that re.ilh w 11‘ shilling lit. kwaids while we seem 
to he moving (o, wards. Human amlattons under 
the oppiuiti nine- allurded la . iMltsaiton seem to 
sacriliee ihe . n e to the individual We .ongtcg.tlc in 
great .ill. .el pile up great wealth, hut .ne .un¬ 

quoted by our VI n Ipsurv We seek imperial power 
and llut unit damage, hut d.slun, our germ plasm 
in War. We silk son.il status and .'duration, hut 
limit lliothei hood. Like moths at I in. led by a candle, 
we fly tow.lids the gl.tmoui nl wealth and puwei 
and destrov out selves in the art. 

,\ 'IIMKIA and vet f mtessary protest against the 
restrictions imposed ugun the collection of fiirds and 
their eggs loi s. unit the studv m certain Slates in Cali¬ 
fornia appeals in Cahjerma Ink and Game (vol. 7, 
No. 3). It is piloted out that there "are about one 
hundred and fitly s.ienlilic colic.lots in California, as 
contrasted with more than one hundred and eighty 
thousand ‘ hunters, 1 " ot, as we should say, spoils¬ 
men.” "Since practically .Ul useful information 
regaiding wild buds and animals, it is remarked, 
"is a result of the acquisition ol specimens, the neces¬ 
sity for w Ol k of this kind is evident. I he curtailment 
of scientific collet ting must result in decreased scien- 
ttlir inlot illation. Furtlui more, there is a danger of 
decreasing the number of ornithologists by tutting "If 
the oppoiluruty ha Ihe light kind of study. Our last 
ornithologists owe their rally interest and their 
development lugely lo Ole nnrestucted chance fui 
securing Sp I mil ie." We heat lily entlorse tins 
protest.' 

Messrs 1 - \ tlooios mil C C. Willoughby, in 

the I’apet•> of the lYahmh Museum of Ameri. ail 
Archteologv and Ktli.u.ti.gv, Ilatvard University 
fvol. H, No. H. II pull tin- results td the excavation 
of an Indian village sip- and cemetery near Madison- 
vitle, Ohio. The oiVopulton of this silt; covered the 
Interval tmim.hatelv pre.eding the first intercourse 
of tht Indians of 1 1 vis region with Kuropeuns, and 
extended into the protu-histotic period, during which 
the inhabitants vvete able to procure 3 small amount 
of European metals and glass beads, cipher from 

NO. 2 712 , VOL.IOS] 


; is tin- lortmghth Klvu ha ( h tobi i Mr. 

Julian S ilu\b| makes M.m« i\c ohserxa- 

, turns on tin- (Awtitf's of \.ifi.i r ton and i\olulion as 
i iliev occur in nitun, d< rued loan hi** Mud} "< the 
! bird lilt- of Spitsbergen dunn^ .1 usil to tli.it Bland 
i as a membei of the Os.ford l mviMty hspoduion. 
j 1 In* tilled or bridled ipidlemot i*. a Minple Men- 
j delian mutant of tin* mmuiuti caull< mot, differing 
I on! v in tin* prev*n< e of a imr of while (mm liny the 
eye .ind prolonged backwards .urns', tin suit- ol the 
bead. \ ho two vaiiehes ii\«• together .md inter* 
breed. I ho process of dillerc nli.iimu has piogir-sed 
further m the Spitsheigui puilm and Mandi’s gut lie** 
niol, wlin h are disliruL noithiin pcopiapbit al kucs 
of the common puffin and l*la« k guillemot, < har- 
.KtetUed by their larger -si/e md paU r tolour In 
the .S[)ttsb(*r^en det'se, skuu>, .md iitlti' ate b>und 
closely related species inhabiting tin- same legion, but 
i adapted to dilteient modes of life I'ln \ .tie disliuet 
j m habit as well as m structure, the bunacle 
I nests on the clilfs, tin* I 3 iont on the low 

j islands; Bulfon’s skua anpe.us !<> k« <-p more to the 
hills than Richardson’s skua, while the kmc; »ider 
j lias been found nesting onl> mii^K on tin tundr.i, 

| not, like the common otdei, in multnudes on tsUts. 

Av esceflent stimmaiv of mu knowledge of the 
" hacterioph.ioo ” is t^i\on h\ d'f lerelle, its dis^ ( »\< rer, 
in La Xaturc of October 1, p. 2U). Ihe funda¬ 
mental obsei\ation on this subp u is as follows, 
a patient Mattering from the hacillars form of dvsen- 
> terv is observed for, sa\, thiit\ d Iav<i\ da\ a 

< sample of the l;i»<e> is mixe-l with hmih, littered 
! ihrou^li a porcelain filter to remme the hactetia pre- 
| sent, and the senes of filtrates i- kept At the end of 
, the thirty days, thirty bioth ailtun-' of IJ dyscnteriae 
j arc prepared, ami then to each culture tube one drop 
1 of a f.eees filtrate is added, end tin* tubes are uuii- 
j hated After twehr houis tie- following kind of i» 

! suit is obtained ' tubes t to <), un«li;m^ed; tubes 7 
i to iS f entirely ch’ar and free fiom tuiludify; lubes 
| o) 11> ^o, unchanged. In tlie clear tutus the dysentery 
| bacilli wall he found to hm* dissolved, hence the 
disappearance of turbidity. I) lien lie maintains that 
the a^fent which lauses tin* solution of the dysentery 
bacilli is- anAihra microscopic oi^aiiNm, to which he 

i^ivcs the name “ bacteriophad^k which he 
piises is of important <: in cure and in immunity* 
Others believe that the at'ent i-J a calah-st which 
caube> micro-organisms to produce ,autblylic ferm^J 1 ^' 



'.-..C^'tober 2o, iqai},, NATU-Hfy: -* *53 


. ■^■'Siturd llhtorv fn.l ji. N... ~,l Mr. K Moron 
J 60 & gives a most int* resting aw<<uiU ut the inlhtenee 

'.Of insect-trapping 5*K.i»*^ on thur ms, <r as-u ruc^, 

frith speoi d tef»reii, *• t«. thfM spu.es <r| Uh moth 
jpxyrn whiJi pass thru ennu lilt-orli in oiliin \U 
c0JHact with pin be r plant^ <>t the genus s,nunin.i. 
There an* three 'iH.io of Kwr.i, two tf w hn h an* 
confined each (c a sine 1 ' sp< < a*s of .S.irrauiiu, .uni 
R third species, mme ad iptable than the ..tiler (v\«>, 
Which seems equaliv at Dune in live other sp, Jes of 
(Etcher plant, Mr Junes mnsuliis tin. plant niMit 
.relatival stage In stage in til. hfe-ev. le of the insects. 
He points out first thus* , «l|ustjnents o'linnon to them 
all w hit li relate in the genua! plan of the inset t trap 
of Sarr.n enia, mdiuitmg m a-sori.-^on mue-dating 
the splitting of the nisu 1 gmup, if imt tin* plant 
group, into its srvu || -pec its He then imlitates the 
further adjustments wlmh e.nh spo if- t*f moth 
phoWs to its own spot ies of food plant, suggesting 
that tin* process oj adjustment h.is 1 ontmued, either 1 
mint idem with the d* velopmuit of the plant species* 
or at least following the himii'*. assoutHou with the 
plant. ll<' < mil hid* s chit tin p.iu!iu Jurat ters of 
the plant have been a sigmlkani faitoi m deter¬ 

mining the imifse o| evolticoti of the inset ts, <md 
dcinoilstiates tin slaves h\ vJw h the I.illu havt* be¬ 
come adapted tu their mnqut h djnguoiis habitat. 

\\" 1? 11im 1 in the \iiign-t nuniht t of ihe s until .]fruini 
Journal of IiuiushU' on ' \kiim in the Service of 
the Stale,” Mt I' (« hev.n tomplaiiu that tile 1 

government of n nioiis i- still m the hands of the j 
‘ predate r\ ” das*. a!ili.*te*h the uvih<ition of to-dav 
depends in am thl.nl <>1 us exist* na on sueiKC 
and tll< lahniiis o’ i'i. in 111 v • ” 1 lass. Ht attii- 1 

bates thi uni iVoiuahle po-itioii of tin scietihlie and 
technnal 1 Lom s ;n the South vluiaii civil m nuc to 
this fact Si u in 1 1 it Wtrhets in tlu l nion’s rail ; 
s*‘i'v k. 1 art piMornti nuhst 1 uniiiait h with the Jemal 
and adinniis'iaim Jassr> w hen the lhulunu nfarv 
evttiliali s II,. until 1 (list itssion, \e| Mine land Milntr 
inaugmatul th* *~e t» e 1 1 i 1 1 dcpartmuits of the l nion 


| contempt of the adniinWratorJ and the inchtferehc^ Tf 

• theavemgt dti/eil, c.il he applied with OipKll tipjiRifilH.'- 
tn'ss to tin* (onditiiei ,,( altaiis hue 

I in. /\<,e lutiUhu t\o 0. 1.1* J lontaiiis an attaint 
of a \ isu to tlu* ( ‘ameroons aim N igu ia hv I '1. A. YW 
lid!, assisunt director ul the K‘*'al 1 > nauic Harden*. 

! iindertaht'ii at thr r.qu* sj of sn Much Clifford, 
ljovein.it o f Nigona. Ihe mam objet el the visit 
was to it port lip* *11 the Botanic Carditis at \ ieforitt, 

1 ( ameroons, wludi have ^itll* ns .1 ftoin some neglect 
during and since tlu* war \ dtsuipiu'ii of the 
gulden- anti associated buildings is givut, and J.h 
Ifill stmoglv jei'ommtnds their tester Hum to a state 
of piop* 1 order ind efficient v V huge an i ot the 
British sphere of the (’'ameroons, Imtu s. a-h u*l to 
about iSoofl , is no upied l>v large plantation*, where 
ntii.,1, uihht'r, kola, oil palm, and bananas ate rxtgn- 
si vet v cultivated The w liter empliasist*s the need for 

a department oi plain pathologv .it the \ ii'tonil 
(lanleiis for the mvestigalfoil of (he pioblerns in rela¬ 
tion to plant-diseases, -election, breeding, and the 
sod, vvhuh will arise on these extensive plantations 
In addition to teseaieh. insttii* lion should also he 
an important fun* tinn of the gaideit In Nigeria 
soi nr w hat dill* rent conditions prevail; the soil IS 
gemrallv less futile, and the cultivated plots are in 
native hands, and relativil' small. I)i Mill iilsitSV 1 ' 
nil tin* need foi appointing agricultural diemisfs to 
stiulv tlu- pi in* iples of tlu* native practices of culti¬ 
vation. and to develop and impmu- <m\ (lilt are 
found to he of v aim 1 ’uoMotnii botanists are also * 
needed to investigat*- the native emnoini. products 
an) dunonstiate tinn value for (he good of the 1 oiiV 
Miuililv A hri* f visit was mule to ill* Bandit 

Plateau, a di\ granitw atei in .Norlhein \1ge1ia, thft 
hotanv of whiJi had not previonJ\ he* 11 studied, mid 
ptovui to lie ot t<>nsiduable interest 

lx a painphhl pul'lislii‘*l bv the Instiiutjoii t»f 
Water J*nginu*is, Mr. T Slmppanl m.JIuIs the pub¬ 
lished fa. ts ielating to Spurn Point md the ly*t 
towns of llie Humber i.-a-t \s teganls Spurn - 


Guveinmuit servo e, lot lists h.ar’ divippeai ed, P*'int, plans, and in n * ent tmns, nuusur unrnts» 
m.'il.tu 1 is a thing of the ]>is(, whole districts whiJi , gi\<. auiuatr* data as to tlu gmwth of tile land. fhlH 

wet<‘ foi IIIU Iv iegaoh**l as impossdde for white popu- ha^ 1 m r n so rapid that from ill * 1 seventeenth century 

latimi ao now fulls j>«’«)|> 1 **d ” Jh* wmk on tnigi- «,iu\aid tin hglilhome at tlu point has bcMi con- 

tion and 1 itth* diseases lias 1 runs foi med vast areas 1 tmualh ni(*v*‘d westwanl I hiK between lyt/b and 


What is mint mipoitant still, ifnse servu*s ren<]ere<t j 
**are infinitesimal toniparerl to what thev might he it , 
it were one* appiui.ited hv the toiintrv at large 
„ what sjentih* w*.ik cealfv is” 'Hu rouritrv should 
fC‘gaid the expui-e- of thos** * 1 \;! servants win* an. j 
engaged in M*seat*h and pn.dmtive work as an in- ! 
vestment Instrad. the (inw rniiunt oth rs a niuJi 
lower s.darv to a 1 In mist than the Rand Club offers j 
its billirud m.uku's. \|r. lievor outlines the ad- j 
r re |tiinistrative sji< m* under whiJi the l riion’s j 
V men of Micmc sulfej. ll< is un*ler the iinjirossion that j 
^things ar<* vastlv (liffen-nt in riiis countix; there he 
mistaken Salaries are profuldv on .1 Ix ttei k-vel, 
Mr Trevor’s eriti ism of the attitude towards 
'Science, the ignorance of the Pat'iamentainm, the J 

sv/;&•.. wsftT. .< • ' ■ 


1 --1 the point n said to have g.-avn /So vardw ill 
length, although dm mg the m*st u-nturv its growth 
was slowci, and bareh rvunlul th<- same amount. 
'Ihe point is still ext* tiding in length and width, blit 
if lilt grow til (ontmues a break will ocr ur some¬ 
where 111 this narrow spit of land I In- his piob- 
abh or r in led iti ihr-p.M. riioi'e thin on** old 

th.Ul shows ,m island vvlii’ic the ]** DiihiI.i now is, 
The lost town of Ravenscr, the sit*- of whir h is un- 
i ertain, pr>-sjb!v existe*! <>n sin h an isl m*l I oiindiiil 
}>v the Danes in tin* ninth eutti.itv, Ravens, r heenme 
in time a flourishing and vve.ilthv port, l>ut during 
the sixtetnth . eiiturv it v\.is entinlv swept away. 
The last rcfeienee to Hi*’ plan* is said tu have been 
in Coland’s ” Itinerary.” Mr. Shoppmd goes M length 
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rltcr the storv of thin ami oth<*r towns that hrtv*- npw 
.•aoishf'd from tlu* south amt cast coasts ul lioldcrm >s. 

Thf Jahrl»u<h do Nor wcgi*.< hen Mm otologic In n 

Instituts for tij.-f* has hn n is-wud As usual, it k urs 
ictiub’d data hum Aas .mil Knsti mia, .1 summais «»f 
thr daily data from twih.c im|M.rtam -tatums, and 
nottthh mean-. for '•oim* 70 stations. lit* w'umc 
also contains d.tfa li'Mii tin Noiw«gi.m mi h’oro- 
logical station at (iin n it. 11 hour, Spit sl>< t gi n, im hid¬ 
ing m<>ntbls mcaih lot into, and Iii»* r»*ot*k> 

fr<Hrt }ul\, into, to June, in-’o 1 In* s> a , i '* K>- ,n , - , > n 

fall slatisti. s tor !<,-.> uf |>uhlishnl in ‘ \cdboiiakU 
i Voigt and m« halt ilat 1 fiom p\S ‘tatmus. 
ami.td m ip of No»v a> is 1111 hull d 

, ,n 'In u>l|< is " o| \s,, tision and St 
(In M* It 01 olugn al ( 1 1; 11 t o| ilu 

No- « imImm \s Is w. Ii know n, 

.1 Ilu sr islands lu-qucnils c\pi - 
iin ill*- ruuth-w \\ liu h, 
w 11 nim;, prodtu *-s a hea\ v 
hot !' -s In qm nth, tin m\ < 11 
I >m mg the < ontimiaiUo of 
■ h«-a\ it's! «In 1 mg J.tnuai s and 
dillu nit and lia/ai dous Kc- 
show that toilers ptvsail oil 
. md hc.iw swell on ratin'! 
I.i\ s in ilia \ (Mi 1 In' 
. not iliotont'hK under- 
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residuals arc obtained by subtracting from the ^ 
served drib ctions. first, tlx calculated clellectioiiv^ro- 
durfd l>\ the sorbite-features and the it u.mpensatJOW, 
ami, secondly, tluse dellection- as modilied In a troughs 
„f the dtmtnsions gtw n In Mr. Oldham. I.t.-t. ob ■ 
Cmvie tin.Is so little ditt.t.jjf l.eiu t tu the resulting 
mianlitas tii.it the . I.ai new. i*t i, n.iomnU on the 
11tnialat an edge r. mains f..r Inm a problem awaiting 
.olulion. '1 he l.-ugi lonlound ma|. on the stale of 
, ,,oou.on„ atm, up .lining his pup. t m< hides the 
wlit.lt ' llimnlnian-hl'Muii mass,” and has many 
..la ions us, s. Kaliana c given on .1 as lvallaila. 
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wl.il h Sir Jos^flt I ."muni, at, d 11,: 

Hi,fish Assoi lation ai 1 *dinhur-h> • ,n<l ,n uliul1 hc 

sll-tgests that 1 til atom ma\ nr nnalovus 111 . 

rile nulct . ... the ” n " huh ”‘ i 


» hi*inn .il aiul sp» < irt>st opn p" 
wlmh has t. rt.un dftimh r U< s 
■ orp spomi to tin pciKluhiin. ' 
pound j>»*ndu! ir sv slfm ot i * hu 
ot tin* atom to tin- spiniu win 
t-M apfiin* nt. slow Is imp.uis its 
linn in quanta tashm 
is p<* mi* \s ui tii mtioilu 
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t itlu-r 'O as to liastlu- 
tlu* totaling st-uu in tlu 
or with tlu- ohjfdivf 
lolati s, and tlu* \'> doios 
In * iitplus t d l hf11 is • 
thf simult.iiu ous t otatio 
i an In- loss i 11 <1 lot U'C 
length a < iu umsiam <* 


oh jt < I is 4 t i^uils al!.uhf<i to 
maiini t ili v isi d h\ Nat lu-f, 
s t a l loi i, 11 s wlulf i hi - sta^e 
ot tin oiJol111 -.tapf i an tlu.-n 
,ppai« utK no nu i haii'sm tor 
n <>i tlu Nu "I . Ilu sta^e 
\s llh olqi. < 1 1\« s ol Ion,’ local 
\s hu h will 1 h smv us. ful in 


man\ 4,.is( s \nuiluT iinusu.il I 
.id just aid* adapt! is wlmli nm.iu 
tts * s. H\ nu aus *>f 'll' a- 11 
ot 4,tutrinf Ih tssu n tillin' nl 


Ml un* is ilu Use of, 
i fi\i d to tlu ohjec*- 
< small uttlcr4 mi's • 
i»h)4■( 11\ < s mas be 


4>n tlu mass of com- 
> dimcnt m tlu- £ic it ttou^h stnti_lun^ 
the ituuiutauis l.t -( 4)1. II M<( . 

■ I Iruln. Tiof i'apii »*. tu>W j 


Mi. K. I> Oldham’s 
n w s the ss lu'h• s< iu s of 
ajon as at pnstnl known, 
of mass, widespread 
> c\pkun 


pqtft tot wod \ 1 'i 1 1 it ism 

Memoir.” m wliiih he i« k 
gravity amunalu s ill tlu n . 
and concludes that a dfliiu ius 
throughout tin* iintu^itu aica, is msutVuiuit h 
the ** vet \ i.qud fait, in a nnrlhrrls sense, in the 
value ot tlu* icsidual hi tween lVhia I Km and Kaiiana, 
IMromJ and Hans^opal. Sihguii and Jalpatguri.” The 
Observed pi ndulum dctk-i turns at tlu*>r and a number 
of other stations, and those deduced b\ taking into 
consideration a (rangetic ttough in addition to surface 
master are given in’Tahh* V r ll^, Two series of 

NO. 2712 . VOL. I 08 ) 


ill 


Imiiri.iti d. \ 
this eounti s 


siinil.tr niai)' 4 <min‘ lias bten implosed 


)'m 4 4,111 luthng ri-marks of flu 
Kaqhas cndi a Kao. 4*f ilu I'so.ud 
to use its new nunc at ilu* Ms 


ihnirmnn. Mi. P» 

1 *f Si icni 1 he Ads ice' 
,..rc K( oiu»nuc ('on- 


frren, c iu-lil .,t li.mc.iittrc in June. <l,'.il< wi ill I ha 
luM'niuis of the r>o,nd during tin- pi" cling je.ii 1 ho 
l.m.-rmm-m Inis been ..pprmicl.cl will, the \it« of in* 
(Uinng if to til'd;.! plant for til. pr,.du< lion of sil]>huric 
:ui,l .u the llhinlimati Iron Works. It c point.d out 
lliut ch.-t.ro,d i* the ilncl fuel iced, it would be of 
con-dder.il.lgl economic advantage if the grin acetate 
of lime, which is obtained from the arvti, acid farmed 
during produ. lion of charcoal, could lie converted into 
glacial acetic acid on the spot, the Board has alSc 
considered the question of the inanulacture of, 
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and nf lac. ;K will ,i« iiuucrs rivaling to the . district* and of the remitvaccomplished. DtiSplItt ’$«' 

,,4evefbpnu*nf of the sugar in*Ui^ti% Arrangements ’ above handicaps ami fmnmiul difficulties misu>$ out 

* ^ Pcn niadc b\ which oiir <,i i»\u Indian siudcuk ot the imompkte Pi,we lit u\. the woiks art' litfk' 
, CJ^tX receive a ti.umng in tin muiuiIic m.muf ictmc b\ In IU resuming then .uUwtus Mnmwi, h), tlv? 

sugar under tin* impeiul 1 >ep n tment ol \gn, ul- ] tours, ot thru Proust ruction ihr\ have been CoiTV- 
ture, Rarbadiv*, West In^te-, lint | u ls ^.m-d that pirn i\ modernised, and it h probubh , tin icfoig, thtff 
the course k open ti> a Mud.nt () | Hienushv < >i anv i til* >r t tVu icuev will Im vomiderahlv nu 1 eased. M. 

. plhcr who is pirpuii'tl tu tuiivulri u Gm!l< t t♦ »i• i^ the outlook as both ]Mc-(Ht<'us ami 

1 A NOtl of the mil I nil' at li, tg*n ol tha Intu- ^ 1,1 * ,l>s 

•' national ('ominksion f.-t iho Sl i< unfit imesim.uinn ; ^ ,OMi t,u ‘ foirluommg books in* hided m the an- 
i)f tin* upper aii, is in i)„ Ik / <V ro/«.gi. <il Wa^i- ’ n*>un<enieni ol ifio < 'ambridge 'it\ IV<k in 

fur Sepiembti I ha ni.rtmo ,omm.-nml on • v,uno ' 1,1 .Vpfcmbn V DM ‘ ,n, 

1 Juh 2b, and was < 1 >iHnun <I on ihr foil,,wing daw. ^ ' Ma. Mahon, ‘ Now Mnlhemalt< a! Problems,*' 

.The pteroding (seventh) nmlmg this (\>mmis- i ,,u> " r • ur n,AV ''tfuimod, should 

, sk»n was held in \ lenna m no 2, ^though at that ba\r been given as "Now Mathematic .1) fNnlimfv, 

> meeting the lime was mamh occupied with busmen j |lh ‘ ,)0oi ' ' ontal,,s :l ut P u//lrN ° n 

■ questions, little time heing gum n. M ; ( . n ii| h . <li s , us- | p^timitaiiuns atul .onihinations r>f elnm-nlarv geu- 
siv>n Vt (lie Heigen meeting, this ,war. the leading . ,n, ' t,u * 11 ^ is - l «onuiluition to the liter$- 

fJoco was given to s<ieu!i!i, i.ininlmtions fioin the f ,UI ‘‘ ll »niheinatn al leneahons 


mcmlirre ut the ( 11! 11n 11 .mi.I; .c.n< 1 iiiiu'i nirh'iitojoi'iM'. 
intfrosK if in ill ' 1 Win I. \[mli .i!h'n[M>n \mi. ditcri'd fo 
further 'lr\.•l(i|intrnK in 1 1 u- -.imh of tin- I’dl.ir l ivirn 
Bro.«ll\ spivikind. ihr .Si.iinlm.ui.in vIi.hi! lin.ls lh.it 
acp ressifuis <M,ui m l.itmlu s ot four eai h following :t j 
track slightly fm tin i -ouih than ik piedcr es s ,»r, the 
first and third of the ( und\ being geneialh moir m- 
t<*nse th.m (lie sitiiud md loinii, I he not<‘ mentions j 
that on the .outage a mm famiK begins c\er\ b\ ; 
(ia\‘s. I he ( onitriission dicided tb i( an infernaliftual 
pllblif atioll ol the tesnll^ ol the illv esti^gadoil of the 
upper air on leiiam >i b i teii da, s vie, uld bcMontinued, 
and a (able i«s go.n -limving the dales when the 
accents are to be m.cb* \ upon of the prm codings 
of tilt meeting In- be, n puhhdwd, and was pr<*serlted 
to tin' Inirmaiiotial 'hieotolrgu d (’ornmittee re¬ 
cent!) held in I und»»n 

At the aoluin.i nu fling ot the lion and Steel Insti¬ 
tute tiuntlv la lfl m Pans a pajiei was (ontrilmtf'd b\ 

AI [,. (fiiilkl on Iht Position i»l the Metallurgical 
Indu^ti if s ol Xoiihiin md Eastern h'ian<< . '1 licit 


‘Oins Ki scat eh and tin <lteal l* isln*ries,” by 
(j. (\ 1 . How. M, is atmminci d b\ tin O\loid Voi- 
\<i-il\ lhess as almost nadv. I h« author writer 
about ifie organisation of »k e.m rese.uch. statistics^ 
the appan nt eltt ft ol the wai on hsh supplies, fish 
cultun, i tf , and discusses the piohkuis fonnectcd 
with a iio/i n o! the most imimiiant kinds ol fish, 
dealing with the \.iri«tif s scpai alt h 

' lilt* Ditlionan of Applied I’Iumi's" which 
Mcssr*- Mamullan md < 't , l.td., ptopose to issue, 
under the edltoishlp ot Su Kif hal'd (ila/1 hi ook, |s» 
now m an advanutl stage of pt.paiation, 1 he work 
will appeal m live volumes of boo **oo p iges lath, ttxc 
! siibjf i ts id which an as follows; (i) Mivhaiiics, 

| Kngineci mg, and Heat; (.■) Elcfincity; (}) Metrology, 
Meteurologv. and Me owning Appliances, (.j) Mtdal- 
I hugv and V< ton.mtif s: and (^) Optus, Sound, nnd 
l\.tdiok»gv. It is hoped that vol. i will In u ad\ f<’*r 
puhhcalion iailv in i*).’aial it will (mitain im- 
jmrtant articles bv a rutinbi i ot distinguished con- 
mbutois Sir Mind lowing has wiitt.n on thtnuo- 


Deslnuiion ami Ri t oiWi m tion. *’ M. (»uillet hiinsOf ' dvnamus, the liqmlu alion o| gas, and refugora- 


V vvjiies with hisi-haiul knowledgi of this subject, and • linn, Sir ('hatles Parsons and Ptol. Stones on tho 
emphasise** that of the total destruction onlv a verv steam tin him, Sir Dugald (’liilv and Mi. Purls* on 

sm.dj proportion Was due to actu il win damage; the the nil. rnul-eombiislion engirn , Piof. Dalhv on tlqj 

'bulk o| it was d.liheiate, and had as its obje< l th< halaming ot engines, and Dr. E. 11 . (irilliths On the 

putting of hreni ft it on and steel works out of action him h.uiit.il <qui\alent, while Dr. Ilorate Land) has 

for mam years to tome. He states that in some providi d scv< ral at tides on n latefl mathonatif al ques- 

regions the woik <>l demolition was i.irried our so lions. Otln r topics dealt with are frit Mon, lubriea- 

SNstemaiii allv that a whoh ars, nal of works-hreaking lion, ship icsislame, manometeis, the deteimiiuUion 

A. iliac him n was treated for the purpose. Jle luniseli of the * last it constants of mahtinls, dynamometers, 

.i'etnoud at the Ria< lie Saint-Vaast (V*pjx-r Works, the iheorv of tlastidtv and its application to cfyuo 
'm-.'u Anas, a whole seijes of liigh-t \ plosive i.irtiidgis j tuies, hvdfaulits, and the kimmatics of m.a Inner), 
.from the print ipnl park ot the plant and marhinetv. ! In the beat s. cl ion Dr. Coblenl/ lots wntt<n on the 

.The work of recoitstt ik lion has b. < u trulv remarkable j c\jki imental vfrduation of the laws of i.idiation. Mi. 

'.considering the conditions under which it had to be j ('. G. Darwin on ladiatiop theory and tie quantum,' 

Mr. \Y. C. I). Whetham on tin* pn.e*e mb, Mr. K/er 
(,1'ifliths on calorimetry and pvrometn, and Prof, 
Porter on tlurmal expansion, 1 he editor has thu» 
secured the servins of a naogmseil authoiitv on each, 
of the, subjects dealt with, and this plan has also 
been adopted in the remaining volumes which the 
publisher* hope to issue at short Intervals aftjtu* the 
appeernnen oi the; first. 


undertaken. After the armistice it was impossible t< 
rrjv on finding am thing which might be needed it 
the immediate locality. Machinery, rawv materials 
and labour weie lacking, nnd the wotkrnen wen 
.^Scattered far and w ide. A lack of coal and means o 
■trflQsport made it impossible to rely upon regions stil 
Delail* are .given of how this situation wai 
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,'J }jfv I.i \ Mi H< I ll'M. • »1 OilOOiK fO. lh<* thiey 
intcre-dug jflu no in. u,i <•{ die pi • -• in ''.a th«- so!,»r 
and liiu.u «•bpM - iml 11 a < hi ail tip mi < a \ < mo have 
;j 1I bat ii wall hr* w-.U'cr in I ondoil lb* 

chitf h 11 * i < •’ i <>i Ila I Lin a • t h; ««n < )t t f /1 m r »«# was . 

ilv* v.iiiiai toliMirijiL 1 '! tin *di<do\\ I in null i ]<ui- 
ttni) w is bluish- ci d lit -gi • *. 11 ’ mini potinm 
decldtdU iiidd It n n<»t <!il!n til 1 lo gi\‘* .a) 'V- . 
(/Iml.iiicn ; tin iJin r< along 'h* o m t portion maded 
onU .i sin <11 <!'■'» ,ni :>i m hi n »n, <nnl p,t-scd 

through tin high- t r-Jien^u! ill. « n i h s >sph< t *\ 

•ulfermg luit ltlt|. ,ib |.iinn, v\}uh th.it m ui Ihe < 
entire cl fin h nit.u imd'iv.uii large nlrachou, 
and mu si 1 1 «\*• |n Cl! .Ice t<> th« • arth s mu fan , m» 
that onlv th< im)g i>d a iun i onhi ^<1 through ; 
Si'Uif have i < < Is < m t < < I ’.hn. i- a dink < < , tin* 

presetO A lilt l Ui’llld iki'.*' M I' 'll <I\'1 tg*‘ c| i.iriw ter, 
having m * n lie’ll duic'i and hi u.;hHT m hpses. ilur** 
Was a liia' i :• ie< m ( ' * f lun.it dei.nl |‘l mdv visible in 
the* (Kill I" !i 1 'ICII of till- shadow , a (iritnvvuh photo¬ 
graph wall p> second*.’ exposure show id the Maria 
and blight » It. I onspu ti‘ MI-I> . due of (lie predic led 
OCCultatniii-< \vr< successfully obsftved at (»r<*rnwi<h. 
The >k\ in a ihc mceii was loo bti^ht lo jx*rmit the 
evth' ts In be '•tell. 

Khi/km <>i no l'\i i mj\k. Hu* Astronomical 
I’nion will unit next \ ear m Rome, and among flu* 
committer nuttings that will be held there is one 
on cub nd ir jilorm l In-* committee is presided over 
bv (\ttdinal Mi kut, and includes .sir I- W. Dvson 
and Prof s nupM.n from fireat Britain, MM. 
Bigourdan and Di damlns tom Prance, M. I eremite 
from lb Igium, and Pud. Campbell from the Cnited 
Slates l ire main inillini s <>( the* n loans to be dis¬ 
cussed meIinl. a nunc* uniform aiiungcment of tin 
lengths . .1 ihe months, dictation in the position of 
the leap da\ (the end ot the vea« would be far nioic 
con variant Item tile point ol view ot aslionomual 
tables), and making tlx mi idi no ol the \v»ck-da\s 
the -ami e\ i i \ \i ir b\ placing one dav a vcai (two 
ill leap \iarl ouimcIo lb* \\e<hh m honing. 1 he 
further ipie'-tuKi ot (la fixation ‘>t Paster mn\ be 
raised, but the romniitti'i will, ol t curse, not iltempl 
to make nn\ change without seeking t c rlrsia-i a al c o- 
OperatIon 1 hi (pa'stion of (ulerulii retorm has been 
mooted Idi mum vent's, but it is nittih easier* lo n cog- 
nise ihe an i>n\i iiiences ol tla preterit svslem than 
t.O agree on an alternaiive one. 

1 Thk Si n i k i m oi <’> (hssioi'M v -Majoi \V J. S 
Lorkvct* and Mr. I). 1 ,. Edwards contribute a paper 
on this spe. limn to the June Monthlv Notices '1 heV 
show that it is intermediate between those of a Cvgni 
and v fAgm. Huts the ludtogen lines and the 
enhanced bias d manganese and iron progressively 
weflken Imm a to ■), while th«‘ remaining non lines 
and the inhumed lines ot titanium progressively 
Htrengthi'ii Snrit stais are indicated with spectra 
almost e\ a t tepluasof that of </> <\issiopeia\ im lud- 
ll>g Ckmcpus aral a Ta*poris Kight oilier stars are 
incilcjitol with spectra intermediate between those of 
•ft C:issiop< i.e end > C’vgni; tbe\ include tlie two 
CVpheid variables, r/ \vjuil.t and £ <Yphei; it is 
further stated tint tla 4 speetra of these two approach 
that of «?> <'usMopri.o .a maximum, and that of *> ('vgni 
at minimum Reasons are given for inferring that all 
the stars discus'.cal are gi mts, w it h temperatures bight M 
in the a C’vgm tvpe and lowest in that of y ('vgni. 

The paper a Wo discusses the differences between 
the spectra of giant ami dwarf stars of spectral type F, 
Vrocyon being taken as a representative of the 
dwarfs- The nydrogen lines are much sharper in the, 

N0L. 2y I 2j vox.. ro8l 


giant si,if", mid di* enh.uuid n ctalbc lines U10P6 

pronuum % 

Rrprodii'.ti'>n-v use given of tivc of ihe >peetia , 
Missed, and it i% .<l>o pointed out thu thi resiMt^h 
li.is sonn impel tan* c m < ciiiimuoii with the* lUlor 4 . 
pietation of th»‘ spi ( .tia T>f nova', the earhei sUtge*i' 
<.f winch resemble die a t vgm tvp** 

\| i x< ik j’i \xi is Ivtf. \i i< h , No contains' 

.m import.ml roiardt Ia Kd/anl Noiel^ocin oil the 
j* i tui ballons o! hros. in continuation ol woik on the 
-ubjett bv Prof Win, t'ne deoAtio ol K.‘»s Ih'e. 
at tjoits of Mtjiurv, l ramis, and N< ptum , thoilgft^ 
almost liisensibh', me in* luded loi coni]>li t< m •.? file; 
observations cj d< un oppc^i i tons, frvon to iuI4>’ 

art t omp.cred fcu nb iIhom and twtntv-Jcir normal 
pi k is t<*i tin d, \tK r c oi i et ttng the i ar tIt s mass, the. 
eouipar ison shows dial tb< 1 irg* st <lis< <<idani <• is 4 ff » 
most id dir m being under I lie rest .mb was 

undeitak*ri nnunh lo lme-tigao th. l.age terms pr<^*'. 
dun d by tlu* earth, and thus obtain a collection to 
ils mass. 'Ihe combined ma-- oi tlu <aidi and moon 
was tound to be* i, {,W ,s y 7 ° " 1,1 d, hading b> a ^olar 
parallax of S 

It is important that Hi os should be v\<ll c»l)servcd 
at ev'eiv opjxisition. ()nl\ two observations vvero 
available in It is still of m ignitude ii‘, and "H 

I continuation of Mi Seagr.iv* ’s <plu.mc.iis for Wrc.'en- 
with mtdniglu is given 



R N IX .1 


R V 

N. Deck 


h nt s 


h m * 


Oct. to 

1 S lo 4^ 

Nov. \ 

2J 4 Jf> 

0 30 


.•J <1 .V-> ID 11 

8 

22 7 1 

<) 20 

-7 

2 Z 1 1 l' > 

i 12 

22 lo 50 

O 1 t 

A 1 

22 2 20 0 4a 

‘ Ot 

J2 15 10 

<| IO 


The same* issue ot 1 dr. A a< // cont.mis an invesliga. 
tion of the (a bit ol the j >1 met S87 Abncki. It vva - dis- 
coveft'd four veais ago b\ Pod Wolf, and appioaclus 
\ closely to the eaitltW ■ <t bit in pei lie lnm, but has large 
cceenli ieitv , as its period ot tom \<ais is about one- 
llurd of jupiterN p<iu-cl, ill' p< t turbai ioio bv that 
planet will be !.ng«. 1 lu v lecve b* < n mV’sMgated liV 

Mr K. Seliu! le, w ln< gn< ^ a s< nth < plu m< i is b>r tlu* 

1 piesviil tetmn Idle uc»*v<i\ ol die planet is dc'^ir- 
1 able, but as the m igmlud* is 1; ; and »h< d< t huatioii 
j south, it is us. less lo gi\v the *plu*m<‘iis lien. 

, Tm O.NiKsua m- “Asikovumisi hf Nuiiki' hikn.” 

1 lsfr(*um«f.vc/ie \ <i< Itrn htcn , lotinded in 1S21 by 
i Schumacher widi the **m oui agi meat of (muss, ha 4 
! eelcbiattd Us cenlcnan 1 >\ tlu publication ot a rc*~ 
! markable ’ |ubilamnsnummer, which contains 
i articles bv aMionomei > m all tin contnunts, vv ho join 
! in expressing appncialion of tlu* valuahlr wink that 
| this publication has done lor aslronomv It hoi 
1 ftom the beginning ♦ \hUutecl a cosmopolitan spirit* 
! aiming at the* general and 1 ipicl diffusion of important 
1 infotm.ition, and giving a large jxutton of its spooe 
to arluhs from other counting than its own. A 9 
Mr. R. Y. A. lnius s.*\s in a cordial message. 'Coil* 
| rimutv has been ltiatntained ; the Astnmnnii&chi' Sack* 
j ruhU'n is in io.m what it was m iS>i, the. astro- 
J nomet’s newspajier, its columns evir open fc<r astro- 
! nomical news from anv part of the world." 

One of its features has tx*eii the absence of fixed 
| dnvs of ])ut>1iratic>n* all important communications 
being published with th»* smallest possible delay. If 
has, however, conformed almost exactly to an averdg^j 
weekly interval. 'Ihe pi*ru»diral has been invxaluable 
to workers in the special line- of comet and miivM 
planet observation, and,the advance of knowledjj^Jfrj 
these branches is largely .due to its aid. ',■/ 

The follw'nft i? ‘’Jf h'??®** ^ 
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number. M O. Kergstraml writo* 
ffectlvc wave-lengths, of the gulauic *Un.; 
Addington on the dynanuc.il rqmhhtium ot ih» 
vslem; l\ (iuthniik and A. \. Nij! md 
jepheid pioblom, J. fi. Hagen ml duck :n hula- 


on the 
A. S. 
>U'll.n 
*n til* 


II, Shapley on ihe galactic distribution of the {3 sUir»{ 
,»nd *H. v. 2 £*'ipel <»n the of "tar*; m clustcffc 

llu* li'-l k not evhaustn *\ hut w ill miac to give ftO 
uic.i of tlje vmiccj ictiUenK *>l lilts memor.ihk* pUP*. 
luotion. 


A £5 is point* d out hi 
lu the iih moir mid 
out containing main deposit 
include-' .1 iei\ ( \leiiM\t 
tt-om the OrdoMua'i lo lh«* V w Re* l, and fh 
is expi*sse<! tli.it the *hsiti>i will i»o 111 ogiu-a *i t** a 
tepical atea tor ihu sttnU **t rh« kmuLioi-. tepu- 
,-ail*ted, as (levelo|'»-d m i>.\\ . W ■*> 

The ;uea shows luiish'c i.ibb* pfii'.j* d «ii\ri»-iiy 
The highest ground is !<-nned hi nmn.tnts of a 
plateau ill. 11 illv consisting ol Imit-j Old K* d Aainl- 
stone. Ill*' joinnants aie mjmi.'ImI loan one aimthta 
by erosioii-i all*‘\ s and b\ l<\el tiatis i hietli toin- 
pust*d of (’arlH'iHlejoils laam stom. I he lain 1 aie 
referred to as the limestone ihds, and lonsidcied to 


% Geology of the South Wales Coalfield. 

tin- I Junior m 'll* pi* ku 1 
•i non* * , lie dis'r.et, thougii 
oft* viiu*mi< imp* a lain e, 

1 i* l s ot 1 *k Us, 1 mgiiig 
\* w Rcl, and the hop*- 


.., ogm**ecI aie m the mam the 
miilin.il paper, hut th«* autlmi diaw 
the t ppt 1 mid Duel \\mu.m 1 
t , iu'ds. \\h*-ir* .1 m.liked lt\m*'gl»' s 


tl 


not 

ill.* 


be probably tin* wmk ol ihe Ph 
inarkabli level chai.utrt ol ;lu* 
the frontispiei e. Ihe mot is 
partly drowned \aile\s (11.0) 
Milford Ihuen. Many of the 


llat s 
. d.eplv 
.f w hit 1 1 

.dli is .it 1 

and allonl 


1 ho 
1- shown in 
indented !>\ 
the 1 hi»*l is 
• independent 

<-\ impit s of 


of the geological stiuclui* 
supciimposed drainage* 

The oldest rocks cm Mining m the distiiit are s!ul*'s 
and sandstones belonging to ihe IJ.miim *'«iies <*\* 
posed in the anticline's of 1 lesliuuiir hast and < ast!**- 
h,, at* seen Silurian locks, 
and <n h'sstl-c onlc’iits ‘lie <>f 


martin ('orsi*. I let . 
which both hthologi* alh 
thf* \V«'lsh-liorderland tip*' 
The Old Red Salidslon* 
the intercalation m tin- m 
itlg a inarm*' Devonian I 
were oiiginalh note*! 1 *\ d* 
ferred t<> b\ Salt* r, h i\« m* 
of fossils, l)\ f. 11 th* m 
Freshw.der \V*-i. Hu • 
from the se 111,11111'' mb «• 1 
the Old Red S,m*l"!i’n< 1* 
fonned unth'r * «tiitin* nta 
bdic' * that am *»1 Hi 


Mill 1 

I . Ik 
Id* u 
' at* 1 


• ■I 11,.il\ interestmg itom 
1,<•(!>. of hands lontam- 
I h< sr bands, winch 
1 he and alles w aids 1 e- 
1 tia • tiian !ilt\ -.p* c u s 
tvmthiT loinmg fiom 


Mlic »i • otisid* 1 s that Opal t 
ilmm m the highest beds, 
>iim tits m aqu* oils deposit 
’’ eondiiions 11 *' does not 
ks .ire due* tl\ reolian, the 


Mill bedded and c t>ngh»mei atte 
s, and though the mails may he 
dust.it probable settled in wate r. 
.toil! S * pi obabll H'presc l)t pi«‘- 


Satldst 1 'lie S being too 
to represent ^.md-<ltiu* 
tormed ot w ind-boi ne 
The Old Re*! 1 mu . 
cipir.itf-. llnmvn down >- the ff '-H. wmets 

carrying file rai.ium carbonate* in solution mmgk'd 
with till- moie -.dine water ot I no Im-iii of .K-p. —i - 
lion." The Iiiti 1 ins. .iitl conglomerate- of the 1 I’P ' 1 
Old Roil i,,n:.nn iihi.Ii igneous maleiiai. rhi.-llv .uM 
lava-. which, I)r. 11 . II llioinn- pond- out, •‘'lion .1 
’General rc-emblem e to til.- pre-Cambrian and lowe-t 
Pakro/nic r,-k- ot Pembrokeshire, mnn- pnrti* ul.irK 

of thu purr noil It of Si Bride's Bat.” In the Ri'C 1 '- 
W a\- conolnmrr.il,' of tile I .own Old Red San, 1 -ton,■ 
’the [x'lilil, - are rhirllv cpi.irtzitr. i«ne»U' nianaul 
being alnui'f nnn'|iif'-,-nti’,l. ... 

The Carl, onil,■loll- l.ime>lnne Series (Avoman) is 
pferjiaps the most interesting formation in tin; area, 
and the full mount now .nailable will he most 
Mtepttble to all .student' of these rocks. Ihe author, 
like all Other workers on the Carboniferous l.ime- 
Sfone, has been drepli influence,! bv (he work of the 
late Dr. Vaughan, to whom he "unnot adequa/eh 
^llpress his indehleilness." The faunal -obeli'.i-ions 

• *' Memoir, of the (icoWeicil Survey ■ En*Un<1 and Wnten 1 ‘ Th. Geulss V 
Waks r*f«Wrtld ’* P»tt , ‘• Ih*Coun^ry*P»un«i^ r «^lbrok•• 

Ordo^cft S«t*T 


uh W.il* s ,iit 
\ migh.m i*i 4 i*iii dl\ 
I.', k-i\pc s *d th* i 
(.in- w bi*‘h flic’ .mih 
blit hi- h.»s .dr*Mtl\ 
,|(*sc jibing flu - it j 'l' 


\ mghailV 
•.in* !i*'(ivc-mi 
i.*P of the 
til!, - m ih<> 
m |. .id of fit 
clnw H. 
i! k.'li 1* lultH 
. ,i has ninth* 
*,»led the 
it (.ower 


■m pm i '•( Hi* 

p t.f ( , w li*-r* 

Tin* stud\ c»f ilu 
l.unestmic* s '* , ii* ,, s is 
[Hbllh.ilh Ins *H\M, 

siibp'ci siv fulh m ... . 

tlim ih**n‘ i s * niiiji.u .it ii «'h hnlc* ot i noitl 'har* 
i hi tin ]11 <'sc lit in* mi'ii \ d*‘s* i ipt mn is givett 
,,j jbi> mui n'strng iri'l doloimi*‘s, ,m*l of iln- <.h.ir* 
,Kti*i‘s which lend the author t*> ••mipnic tlirm with 
tin* reef or km.11 lunesti.nes of < hlhmu» .md fhe 
Itelgi.m \\ .ml-oiit.m I her .««ur in JJie C b,'d« of 
ll„. ,\ireih*> -o,nh-w,-l toin,a of tile distil.I, amt 
.ippe il to be issellll.liu hn.fl/o.ul met- Oolites have 
been teesighised at an e\, ejXioi'.dlv laige mmibe.r of 
|, Vels m the l.ower \\onun In wi> liunieioiis jv- 
sp, ,ts meiitioned bv the aulhor the an Ir-tvoes arc 
identical with those of the liiisio! ihstii't. * tie till ill 
• /.,i|>hientid-])lia-e,” wlnih was inlioduc-d by ■ 

Vaughan, hut not dclined, i- employ, d hv the author, 
who delhi, s Ills Use ol the term. A \-t v lenglhv 
lussil li-t is inrludid. 

'I lie Mill-lone t.llt " the tel Ml Used to nulUde 
Ihe sand-lone- and -hale- ini, i veiling hetwn-n the 
( ,11 boinleiou- I .line-tone and the foal M.a-nres-- 
lb, im'll well evpo-ed, l- greatll di-tuilad, and the 

siiat.l are dilV,, ult ..elate Tile lowei bed- are 

shown 1" H.ntam i.tdiolati.m • hi-i 1 and fos-d- W 
|>, ij.ll, side H pe, while 1 lie pre-elV, e of iilt.lill |,l.lllt» 
in the uppei beds a |,pt at - lo indn,io an hori/on as, 
Inch a- the Middle* on! Mea-uit- of the Midlands. 
Cell.Hit d,po-n-of a pet nliar thai.ulei pie-eived 
ipsii,e- Ol I.HUM'S of 111 ,' ('arhomleiou- l.iin,•Slone 
ire Ihe null ones i,f.-rred lo I lie New Red | I rias). 
I'he most icm.likable of llie-e lire the ga-h-bie, eias, 
which are fullv de-mbed, md illusiralcd bv an 
admiiable plate Ihe author ion-ideis that they are 
probably due to the collapse of the mof and sides 
I-nities' formed h\ the imdetgiound Solution of 

lime-tone. , . 

A pai tienlarlv full and inteiesting ariotint is gnirt 
ot the eartli-nio', merits wlii.h h.ue .lft,'dcl the 
distri, t, and while by fa, tile mo-l linpotiatil aie the 
posl-f arbunif,-roil- t \rmorirrui) niovemmils, others 
red h, tween the I.lamirn and Wenlock period!,, 
between the l.udlow and the l.ower Old Red Sufldr 
-tone, between the lippet and Low, r Old Red S.Ttlrt- 
sione, helween the Tpper and l.ower Avoman, and 
between the I arboniferous Limestone and Millstone 
(,rit. All the thief strike-faults are o\etthrusts of 
\rtnorifan date, while the cross-faults, which are 
lalmlatid, nl-n appear to belong in the maul to the 
same period of disturbance. 

The di-tri, t differs from Lower and -ome other 
pails of South Wales in that ghu ial deposit* are 
nowhere seen resting in ileai «cqti> ... undoubted 

raised-beach. . , 

The memoir is illustrated In live line pi.de- and 
an admirable -eries of -ketch-map-. I'_ every¬ 
where bears evidence of the minute observation un(l 
thoroughness which are s<j characteristic of the 
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Ulan .tin) !"uiul> t 
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dation 1*1 '*iln m 1 
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din 

I hr dill* l * nt nt *>< * * - *il 

Saund* r-, * hi* t *>llu * r ol 
Station, ,m*l .1 < i*llt 1 lion < 

Sal.mi.tn md Mi II Ibvan, the sutx 1 int 
rof.il*> I*-hug St.iimn, Omisknk \ h 


National Institute of Agricultural Botany. ' vV-; 

l hr institute was constituted as a charitable tri^L, 
Larg* cunli ibutions to the trust fund were ieftdv<Hl 
from Sit Ko!>* rt McAlpme anti Son-, Viscount 
<)» n, nu mix t s of the agricultural seed trade of 
l nit* d Kingdom, tin milling industry, and other 
agriudtural It.id's, while a guierous gilt ol a 
farm ,0 St Ives, Huntingdon, was mad** by . M<V 
hied Ilium, of Cambridge. I he national unjmrtanco 
ol the m hem*: tv is recognised b\ the 1 >«'vclopjT)ent 
Commissioners, who have provided a grant on the if 
lot \l. basis. 

I he director of ilu institute, Mi. XX- 11 * I’at ker, 
was appointed in April, jq-to, Prof. K. H Hitlerii 
th* direitoi ot the Plant lit c« ding Institute at Cam¬ 
bridge l mvetsitv, I s - one ol the \ u e-presidcnts of 
institute, and works m the closest co-op* 1 !ation with it, 
’1 he instil Lite’s headquarter- buildings have only 
rereutlv be* n competed, and wet* tormallv opcfapd 
b\ Sa Law rente Weaver 011 bridav. ()ctober 7. Thej 
arv situated in Huntingdon Road. ( umhridge, a bold 
1 ■ imUs from the town, and wire designed bv Mr 
l’ Morl.w I lortler. Iheilurtv act * - sun minding th< 
buildings will be utilised .is a trial ground. In addl- 


Mi s lb mton, 1 halt- 
a lb >*i-tm i Xssim union for 
im Ii tii* f<mi t« *'it hoiis* «, ad- 
bi * 11 bud? foi tlio ruiommo- 
- .i*i«l *h-.ibl* d officer s Xfu 1 

I < > ( v t*-jtot •. .m*l m* tubers of 
th* l\o\ il pai In w ere 1 on¬ 
to Sir I aw mil *• and L.elv 

•i *>l th.* institute, Mr. Wilfrid 
1 * show n an ( \liibit *>f w h* .its 

II ami Mr K. S. lleav* n. 
-•< * d-trslmg bv Mr (, . l>. 

th** Official Seed 'Jesting 
f pol.u M's at ranged b\ l)t. 


ndent <4 the 

Koval partv 



lion to ibis, the institute owns tht 
Hi mi barm, SI. Ives, Hunting 
(loiishite. refer ted t*> above, and 5 
f.irmb*titse .md pi a* its of gOO( 
market land at Ormskirk, Lan 
tasbire, which ate used as • tht 
Potato Jesting St.ilmn. 

1 be work of lire institute 1: 
divided into three mam branches:— 
(ii) l Is t (‘ f e /» ImprovnneU 
/>r.m. h lh*> miptoverm nt «>l farn 
. w 111 be ,t< hiev ed 1>\ the test 
f promising n* vv and le-solci tec 

.11 icries of all kinds of plants of thr 
.um whuli ma\ be handed to th* 
1-1 Unit bv I lit Plant lb reding Irt 
titute of ( ambrnlgr* l nivodtv 
tlu 1 similar org imsutions, and in 


>p 


dividual plant 
pli* .iltnn of 1 li* 
have shown the 
\ ield and qu.dit 
qu* nt matkchn; 


slers 


hi.. 1 Nation il lii'.ttMUe of Atjrttullur.il I. t.un, (.'.i.uhrj. 

were th* n conducted to the <**un*il room, vv In re tin v 
made the first entnis in tin visitors' book, and, alter 
the King had planted a mulbtirv tree m front ol th*' 
iustltm* to * oinmemorafe hi- visit, inspect*'d the 
dotUestn quail* is. Xfis lb mton then look their 
M a jest 11 s to visit th* houses o* * opted bv officers' 
widows, m lion? of which a sue oml muUnriv 11 «•* was 

* planted bv th* Octet u 

The miissitv for such an orgmisition as th* insti¬ 
tute be* am* v«iv at>par« ill during the l.itt* 1 vears ot 
,the war. vv In n the imj>ertti\r need bn an increase ol 
fond produitwn It'd the (tovernmeut to intiodm* a 
- JJleasUi* ol si rd *i>nt»o|. I'liis t« suited in live est.ih- 
hjihment. in I hr autumn of 1*117, of th*' Knglish 
OfTicial 'se* l! lestmg 'sfatron, ami it was from the 
studv of t '*nnuienfal meth*>ds ol st < d e« i mrol that the 
National ILshtutr ol Xgiuultut.il Botanv e.un* to he 
founded in the rarh ]>.»i 1 ol t*n*) l>v Sir Law 1* me 

• Weaver, now the ,s< eond Seer«tni\ **| thr Minislrv 
of Agriculture and b isltei ir-s, who has hern r* sj>on- 
Itible for flu* administration of the new control of seeds, 

. Tine institute has been modelled generally on the lines 

of famous Svalof organi^auv^ hi, South Svyeden. 

' NO..271 2 , VOLOloSi 


t r ade 
vv hich, 

(n>n, a 
gi ovv mg-on *>t the 1 
at* will be undertnk* 


mull! 
,*' storks wbicl 
M*st 1 r'sult s as t* 
and the siibsC 
through evistirlj 
f those varieti^ 
* lr*s** observa 
bv the iflStj 
v at ietir's to a 1 v>Ul 
nt tli* Hi.1111 I'ami 


r-bannel 
ifter fill tiler 
e approved 

lute. I 
merrial 

St. Ives, and also b\ cuntrntr with f.irmus m dillr-rer) 
parts ut tin* * oiintr \ 

(/>) I hr Othiitil Srcil I >lalton f<>r l-.n^lani 

intrf II al> s. The administration of the Ivnglisd 
Ofhcial Seed 'listing Station has hern d< legated f 
the institute bv the Minislrv ol Xgruulture. Th 
greater part of the hradquai ter s buildings at CaiH 
bridge is now occupied bv thr* Se**d lestmg Station 
which had hitherto since its toimatmn been 
adequatt lv housed in umpomrv premises in London 
Thr* station is now th** largt it and hr'st-planned i 
th*- world 

(r ) 7 hr Potato Trstitii> Station.-- The inslltgt 
carries out at its Ormskirk station the highlv inqX>i 
tant point*' immunitv trials, which establish the ky 
munitv *ir olherwis** *>f different varieties of potato*! 
from the great scourge of wart disease lhis vvof 
is delegated to it l>v the Ministry of Agriculture, bi 
ihe insiituie also holds trials to establish the (Ini 
of maturity, yield, and quality of potatoes. 

. Synonymity 
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of lot>8 and confusion to potato producers and 
iw^thants. The svnonym committee of the institute, 
consisting of c\}H?rts both scientific ami practiv d, 
otliKes an annual report which declares which of the 
varieties entered lor the immunitv trials, under new 
aitd distinct names prove to he identical with vaiietie- 
alreadx in the mat lo t. 

During their umi the King and Omni wort able 
10 sec the normal work of the OtticTal Seed Testing 
.Station at progress in most ol the lah<»iatoms The 
exhibits of (‘‘reals and potatoes at ranged in two of itu 
laboratories enabled the visitois t(> realise the scojx’ 


’ of the other brandies of the institute's svtirk,' lh#$f 
Majesties were keenl\ inti tested in everything iHgt 
. was s)),iwn n* them, imputing minutely into the pfffv 
■ u’sv ' «*t seod-te-lmg, .md paving special attention 
to the methods of potato-biet ding and tlu measure# 
tak‘ n to t hed< tile spread ot wait dt-c ase At the 
dos< <>t thin visit tin v • \pn sm d to Su I aw renec 
Weavu then complete sui-fuction with all that thfV 
had sm n and then admit ation ot Mi Holder 1 ,# 
pi,tuning "f till buildings ami the at mgemmtX 
ntadi to s, d,re thi clYicitmv and lom'oit of the 
-tatf 


Chemical Reactivity and the Quantum Theory. 

l>\ I>u Kun K Kim u . 


T he recent discussion held b\ the Imiaelav Sncicfv 
on modern developments m tin* theories of 
-ratal)fit cliomislrv gave rise to an inipoitant debate 
•cnntermng wfi.it has been feinted the radiation tlnorv 
of Chenm.il action It is now almost gnu rallv 
accepted, both b\ the pmtagonists and In sonic ot the 
Opponents of this theorv, that molei nics o| the same 
species in a reacting swem muv dith i fnnn mu 
■another in what is termed clmum il “activitv ” Thus 
,ifl a mixtme of hvdiogeti and owgeti a teiiain 
fraction, both (>f the hveirogm and of tlu* oxvgcn 
nu)?cc Liles, arc ’■active,’ 1 Collision between nUivc 
lliolvcnlcs of the two speues insults in damn i] u'in- 
birtation; collision heiwecn inactive molecules pio- 
duces no (hemic a! change 

, It is further aigued by the suppoitcrs (>f the flieoiv 
that true moiioinolecular dienma! reunions e\jst, 
e>g. the uiiivi i sn.ji of allot mpes, jhi dissociation of 
A diatomic gu-, ot the dec omposujon of sub>( uurs 
lik* phosphine or ammonia ; (onseqm nth, as pointed 
OUl b\ hi run, at live’ 1 molecules nuis| exist per 
se, Oral icailion is not ihc lesullfrof a pro In ulai kind 
of directive collision, or, inched, of < collision taking 
‘place at some pailn ular phase ul the nmli ( uhu vilua- 
tiou; the' <l<‘« oinposition id phosphine Puis finds ,m 
,malog\ in the* disiuptjon of radium 

Granting that this assumption is cornel, aiten- 
liOfl ’’as to he cliterled to the souicc of cmtgv ol 
Artivfit. >n 1 he opponents o| tin thonv, who go as 
far as to admit the vnlidclv ot tin Iri-t postulate, 
affirm that this c-magv irsahs within tile mold ule 
itself, and m,iv possibiv he id nUlied with tin mill 
puilUt ” c m rg\ at ab-ohUe zero 

Hie -appoints of the i.uhatioii i h c «*t \ adopt the 
hypothesis ihat the en<Mg\ of activation js accjniied 
5 .v>ni the (irimn.iniluciii r.idialioii, ami that in ton- 
^sequence 4 all reactions an* in tlu hmidist scum* of 
the term photochemical 'I he cneigv supplied to one 
molecule so as in make it ‘ active ” to undergo tlu* 
gfaen reaction, whether il he explosion or combina¬ 
tion wnii anothc r mine molecule, is assumed to be 
Supplied hi ladiation ol a particular frequent v, and 
Jtt amount c*qual to in, vvhcie h is Planck’s constant 
n For all the ordmarv chemical reactions the amount 
;qf energy of activation to he supplied, as tabulated 
by application of the fundamental equation of 
Arrhenius to the* temperature coefficient of the 
reaction, is sufVuienth small as to pejmit of the 
litljisalion of quanta in the* infra-red portion of the* 
spectrum; for some reactions, however, visible or 
wtrrt-violef light will be necessary, whilst for accelerat¬ 
ing the rale of change of radio-active decomposition 
^fffc-X-rajs would be required. 

^ The equation of Wien on radiation intensity, and i 
fcf Arrhenius on the temperature coefficient of chemU | 

i* 


cal it • ic 111.its bear ,i j.nmal t»sunblam.■ to one an- 
olhci, and it ts not doubte-d that the same tundn- 
m-'nl.i! pioj'uti. s ol m.uni and ol radiation account 
ha the '-init1.ilit\ h i- fui tIn i .nlmiucd that the 
l|U mi mu I lift •> V ol PI UK is. ipplicd bv lb,In to the* 
inicnial -iiuctutf <>1 the atom, is hkcwtsr valid ill 
m nn j>h\ sn i| and dicmunl t>pc rations, such as cal* 
t nl.it m *ii of (hr latent luats <d change* ol state-, the 
heads cd loimefiou id t It mil a! compounds, im hiding 
In at- of ionisation and the plndot let die' edict l. More 
tcientlv the* cjuantum thcc'iv has been applied with 
success In a gc ne i d siudv of lead ion kinetics, and 
it is udw evident that then is uo essential dill'Tcijfc'i"* 
between <i tvpual nioiic>nio|< c ulai c hrntii al it action, 
stub as tin* decomposition of phosphine, and a 
phv sic al reunion like e\apoi al ion, Il cannot Id* 
doubted Pad boih phv sic al md chnmt.il fours arc* 
idcntaal m then nature and also m then mode of 
,n t ion. 

I lie opponents ol I lie thcoiv admit these piemtses, 
hut si e no reason to assign to ladiation tin* unpoitant 
role givtn to il bv its idhfmits, .md pit In to aUfi- 4 
hide tin two phenomena to sonic common, but as vet 
unknown, ptopnlv, giving rise to tlx-e ippaicMU 

-imparities. 

I he suppotleis « I the* Plenty point out that hi 
fad main photeh hemu al 1 eat t tons do c \isi, and, thus 
.ahnitiing tin possilnliiv of pj«- ducat action of i.idia- 
tion oil matter m cau-mg boih pln-uai and < lie'rniedi 
ihcngf, then is no mason win this piopeitv should 
not he univi i s,d 

In I In* dev elopinc nt ol the* themv in iis cjuant ilativ e 
a-j.t's, 1 1 o w c v c i, certain difficulties have mist;n 
nua*sst!al ing t modihcalum of 1 lie* simple theory 
eiigmaltv pioposcd, Pun ilie t.di ul decomposition 
of pho-phuu* ha- been at c ui.de l\ dc-lei mined over il 
w id-* i dig* of tempei atuie, the Ircqucncv of the radia¬ 
tion nee ess,u \ to hung about its decomposition cdl- 
i ul.it ( d lioin Pa ie.ation n inpet aiuic* coefficient, pn<l 
the amount of niefgv flowing into the inaction ’ 
»hamhei pc i c. i pel second at the observed tem¬ 
perature calculated from Planck’s law It lias bcert 
found llt.u ihue is not enough energv supplied by 
tadi.uion to account foi all the explosions adually 
iibscr v t d. 

To account t’oi this seiioiis disc rc pane v severaj 
hvpofheses mav be advanced, dhus we iiuv assume 
th.it during the explode n of one phosphine molecule, 
which lias ulrondv been activated bv the absorption of 
one quantum of radiant energv, cm rgv is radiated 

and absorbed bv another molecule ot bv other moh- 

vtiles .since ir is not petmissjble to assume ab¬ 
sorption in fractions of u quantum, it is necessary fc> ( 

adopt an hvpothosis of activation of the 4 phosphifift 
molecule by a number of MtKiller quanta (jivfrnrred) 
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instead of un** big quantum; this in turn s^riouMv 
afferts cte- io f >K of th* deduction o r the* ewej^y of 
activation from tli<* lemperatuic cu«Tnei»*iu ot th** 
reaction 

w« mav assum** th it when there is .1 uai* 
timious drain on on.* poiimu of the spictium bv ah* 
wrjytjon of the 1 1 oht of one ji.jrttcul.ii' freque iu <,, tin- 
rfst ol th* siM-jtium iiml. no s a »oiuinuoiis redis¬ 
tribution ot ih« i iur^;v mvolvmg ,m inut.N m the 
iibsorlnd r.idi uion d* rum and .1 d«* lease in the 
donsjiv of fIn- mdiitn-n of o n »111 r and smaller vv;u* ■ 
IfMlgth I H .H ' mint for siji h ,.n h\jioi|)«'s|v \v< must 
a SWIIU* that I h. r 1 is mi mu itu-i lianistn for tin* absoip- 
Uoti of t h.'si 1 t v s in or dr 1 to effe* l the redistl ibui mu, 
th*- j>ur 1 tv mono, hr omjiu * h ir.u I* 1 ot the r*.ution 
iMiifij’ llm. .ol, . 11. * 1 - par all* Ji — n hitv\i*n fiu m* 

thrr nm. iiial | hot. 1 1 ii< mu .I m 11 fn»i)s n.t long* 1 
e-xisfv . |i 1-. ol (oui r. <\jd*ni that sin li a 
redistribution oj in* nnigv doi - not tike pine* 
When i 11 11 lion is illumined with 01 dinar \ visihl* 
n^ht. s 'iu * d* linn* ahoiptrou bands an- noted, 
and (In r* A r.j r h/ * nr ig\ etth. 1 pass* s through 
the re u (ion tli imh'i - 01 i> u'.illrnd from tin* 
ttiok'i ul* airfares \ tl.iid h\pot In sis involves 
thr- as -imiplion ill u (hi* radiation dr*nsit\ inside* ihr* 
ar'iital mol* i 11 fes 1 lu-uisi |v,-•» 1 Jr«* important fa* tor. 

nrttl on** u ln< It is i*(eatl\ infill* need b\ th«* refractive 
ind<-\ ol th* mol* * til* . eoinputations on these lines 
lead lo high \ aht«*s hu the refractive uni* \ of the 
region iusi*!<- (In- mol* * uk s which aw air otln 1 inde¬ 
pendent i oitlrt mat ion. 


A s<*eond difticulrv has been rai«<xj by a study o i 
hvebolv fir open'd ion*. t'.t*. nurosi’; the temp^ra^Ufft 
coelluM-ni of tin u.uifuii itnluates an activating'fr&» 
qu* n< \ m tin- mtra-ied j>oitioii of tin* spectrum*' 
Illumination with bright sunlight should cause a very 
Hri.11 in o-ase in th-- reunion v* 1 "-i '\ 4 no pt reeptftje ' 
eff. ct is ar'Uialh ohs* t ved. It is. however, posrfb]*' 
to auiihin* th* comparative- imtiiu m ot these re¬ 
al dons to th* slrongh abs<*ibem di.u.Hii 1 of the 
< jivu*-mtirn! lu lii;ht of long v a\*- length. .md it has 
Keen su^m st* d tli.il a studv >*t tin ) * at lion velocity i 
m thin Minis mulct iduminnliou imgln le.nl to jX)s*itiVc 
r* suits, 

Of siciutic.iiu c is the fa* t that tin' substance for 
which tin- activating frequetuv has hc< n calculated 
from the temperature < "OVu u nt frequently shows no 
absorption bin*] m that t* hum If tin h\put bests be 
adopt* d III.. I the a* t:\afine fr«un*n*v calculated in 
this maim* 1 is only a nnan v.dtn , i.r tin- possibility 
ot aelivuhon in stag* s be *-nv i1^* d, we are con- 
fr.-nt. d with a ditluuUv in (.dc’ilatmg the ievcrse 
opeiation. \i/ the mutton vcIckiU from a know* 
ledge id tin complete spu trum -.f tlu* reactmt* sestertii. 3 
suite we ha\e no inhumation as to the manner of 
tin- distribution of the pattialh .u in and molecules. - 

Tire debate served <k.nl\ to i k mph i>ist* the rt-latioJl- 
slop of lhe quantum In pothesis to , h< mical ;u tion, and 
(In- fa*t tltal tin- radiation liu.m was not eiitirely 
eonunem^*, hut, on th* nth* 1 hand, 11 culamlv con¬ 
tains th* ^*rm ot ih* solution lo th** j>ioh|. m of the 
nush.uustn ot tlu ini* r,.ai>>n of m.itlu and radiation. 


The Teaching 

N i.p. niiij.; ilic tli>. us-iop on tIn- icnchiMj. of 
H-'.-H- •> join, ■'! ih. .Sciiiwn- <.l 

*iPn^r.tpli\ .Hill lului.iium o{ (hi- Hrili^li As^.K'i.ition 
n( liifinl.ui ph no Sipumlii! Mi. {, (., ( InMiolm 

InilJ ^ 11 * ■ .11 I In' | it il Mi . 11 11, o 1 s nt 0^1 n | >111 , l,ul 

Orgtd (in mipoiLirue *d n^.udiiu* flu- plnsual 
Ggr-m n s not s*> nmdi as ihun.qm^ tlu face of Nature 
influ* n* mj4 tlu distribution ot man and his activi¬ 
ties .Mi. ( hishotm point* <1 out that ^coj^taphci's have 
now teatlud 1 consul* 1 aid** nu.iMire vd a^i**em. nt m 
th*t w01 k in* hided 11 ncl* 1 the head of aph\. \ hat 

a^re* ment marks a st< p m the better recognition of 
^**o^iaj>liV m the Mlmatiunal curruulum. At a later 
st;i^i in lie dis* tission |)i. il K Mill dwelt on the 
urgent necessity of quantitative woik in geographtcal 
reseat < h, and pointed *>ut tlu- (Mormons field of studv 
which tins o|>*ns. 

!Sii Is alt.ud <«i*gor\ spider- *>f the jx»sition of geo- 
grajdn in rilatton to othci sue me subjects m th«* 
s< lm**l cm 11* ulum. He adv*H‘atcd a t oui m* of gentral 
M'iciu < is nmi e useful tot a genual education than 
th*’ beginnings ot heat ami light and the laws of 
ch* mi* d .utioit ,|*n pupils up to the age ot sixteen. 
A eoitrsi m gtogr.ipbv t<*i all jmptls up to that age* 
would it th« s.mu lime provide tlu- unifvmg fumuple 

for all the Miniiv work, bringing it into r< lotion with 

file .nhviit-s 1 a man Mtei such n riHio* it would 
f»c * quollv * 1 \ t«>i pupiU to sp* < i.dise m nioth*'- 
matics, pin si* s di« mistn, 01 g--*>gi apin’ \t pies,Mil 
t* n*ls 1.» he a gap in gr *>gi ophu al leaching 
belw c • 11 s* h*»*l and um\*isi(\ work, beiausi tew 
schools hive :n-»gi ipln teuheis capable of ennving 
the suh|* c t n» a vi md tnl equivak-nt with tin teaching 
in ch* mistt \ and jdn si* s. 

Mr 11 1 »a 1 K«*t deprecated the fcnckiuv todivid-- 

^tudi'-s iut" w itei light Comprn tnu nts f and insist, d 

that tin- teat lung in geography iihim he given, not bv 
the *ci«*nce master, but by a gecograpli) specialist who 
by tils, training is fitted to biing out the unifying 
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of Geography. 

influeno* of tin* subject, (nugiaphv selves to unite 
the two riMin gtoups *d subji 1 ts, natural sciences iind 
! hum.unties, and lint-m lies its great <ducational 
1 value, lo 1* unite tin* sp* rj.dilations n the function 
cd th* geogi.qdn t< ,u lu-i. 

s*nn«- cd the difficult i*s ol getting ad* quut* rc-c ogni- 
tion *>f gcogiapln m th* uni\ctsU\ cutriculum v^ere 
pcHidcd out h\ 1 )i. IviiijmiM- Ih-iwn J li< i 1 igicl divi- 
i sk-n of studies into (he t niilii* >. ot aits and science- 
is only slow h bnaking ck>wn, .me! in * ons* quciice, 

1 geogiaphy has .1 light to find its tin* po-ition. 'Hie 
geogtapliei h..s .1 d» fmil* outlook, and Ills subject it? 
th*- same, no math 1 in which lutuhv it is planed. 
Hit n.tiiow conception c>l scic-m * .is being <*>rdiiK‘<l 
to th* Mi-i.dlul nitmal m h iikmihM gi\<*‘wa\ la-fore 
gengraphv can find adequat* n cognition Meanwhile, 
the pi actual 11 Mill c>f dividing km*wl*dgi b\ a rigid; 
line of ck-muicunon is re lie < n d ui flu- diliieull task 
of giving si lid* nts o] geography the- wide outlook, 
that the Mihj* 1 \ r«-qmr e s '; 

A ph-a for the value ol ge ogi apbiv in historical study,•» 
was mad* 1 »\ JVd K k Uamiav. II** complained 
ol tin non-ge ogi i[»hn al altilyd* of mam historians,,' 
ami in g< *1 th *i " sfuel'nts ot hisioiv should follow 1 - 
4 out "< s m gr ogi ipln. Pro| 1. \\ . (li *-g«>i \, in ertl- ■ 
ph.isising th* sin-miii* basis of gcogi aphv, thought 
• hat it should hr uu baled in the scn-iuv faculties of-, 
umv♦ 1 sit k s, hut did not dispui.tg*- its in* lusion 
arts suhjteis Wink- tlnie lias been much improve- 
ii' 1 nt in grogiaphicd *duc.iti*»n in ‘Scotland in receflt 
v*a:s, 1 he subject si ill sulT*fs fnnn n*gle< t and failure 
[o take its du*- pomon in education. This is mo^t 
notcw*uth\ m si (oiid.irv sch*«>ls. Or. T. Mort was 
hope-fill of tlu* position of geography in Scoltiah- 
schools, and quoted ligut*s t<» show the increase^ 
numb,-is raking advanced work in the subject a|id 
taught by sp*cialh trained tern hers. Prof. J. A. 
(irecn regretted that much school geography w^S 
• above Ihc heads of the pupils, the teacher not In- 
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using Vords and ideas that bore 


; ftifl mental development of the children. He utho- 
Jittfd more attention to methods of pn renting the 
natter of gtogrnphv. 

Antony many aspects of the subject on whkh (hot. 

Oieddrs tombed was the n<res*itv lor ttavel, foj 
-tudent and teacher alike, in oidi i r to broaden the 
•tittook and bring the study ol geograpbv into tout h 
with realities, t.oographv that ielied solclv, or own 
nainb, cm maps was as lit. ’ess anthropulugv which 
impended solely on skulls. 


f n<> relation | the wprk ol controlling the brown-tail wvdth in Nbv'd 


Stotia and New Brunswick is rtgarded As s.afisfhCV 
t<*r\, hut it is solt-lv due to tin* t.mtul scouting for, 
and dcstructiiHt of, the winter welts dm mg tjucfo 
wintei. The contiol ot several indigenous inserts 1$ 
hemg attempted bv means ot the mtiodm tion ami 
dissemination »>t theii* parasites. Hi. “tmiss.l scale 11 
is lirg.lv pte\ed upon h\ the piedmous mm Ih'mi* 
t.ir.njfi/es mu fa*, and colonies ol th< lalt.t h.t\e beort 
liberated in infer ted oith.udx, tin lutme uf the 
e\ptriment will be awaited with mien st I he cab* 
hag. mot maggot (ontmues to extend iK 1 i\ igc>. and 
not only was the \alue ot tailed IHi-papt 1 discs 


Centenary of McGill University, Montreal. 

jV/Tctill.I. I niverxil v of Moniie.d, which lias just 
* # • been celebrating the <<»nienarv ot its founda¬ 
tion, has shown of late a capauu for anr.utmg 
prodigious benefac lions, stub .is muv will excite the 
envy .»f less fortunate institutions e\*'it in Ameriia \ 
gift of 1 ,(hk>, 000 dollars from the ('aim gie ('oiporation, 
NcW Votk, "in recognition ot the noble and devoted 
service and sacrifice of McGill towards ( .mada’s patr 
in the (.real War, M was followed h\ subsi upturns 
la at 'ear bv oli/erts of Montical and gt.tiluales 
amounting to more than 4.000,000 dollars, a giant of 
1,000,000 dollars 1>\ the Ouebvc f’l.nin.ial (lovein- 
tnent, and t,000,000 doll,us formeda.d education ftom 
the R<h k< fellei I’oundation ol New N<nk lo ft w 
institutions lias it been given to recnv* within a slioi l 
space ot time sui It magnificent 11 Unites fiom such 
various sources 

The I’nivei Ml v w Is founded bv the Hon. {.tines 
McGill, a leading men h,ml ol Montreal, who died m 
1813. Among the j ni z u ip. tf .vents m it histoiv are. 
The opening of the Peter Kedpalh Museum, 1K82; 
Opening of Koval Vic tone College, founded and en¬ 
dowed by the late land Stiafhcon.a as the Women’s 
Department ( »f the l nnersitv, opening of 

Macdonald (.'ollege, found, d ayd endowed bv the 
Idla Sir Win ( Macdonald, including the School 
of Agriculture, S. lion I loi le.icheis, and School of 
Household St itini, ojo^r , gills of estates valued at 
1 »I 17 ,(> p» doll us bv Sir Win C Mndon.dd, and of 
1,500,000 doll,ii s bv vaiiotis donois, chiellv Montieal 
citizens, ip 11 

Of Mf Gill's two most import. ml piofevsional 
schools die Mi'di.al and the Fngineering, the former 
will itsed spoil be able <0 (debt.ip its centenniv, its 
first session having been opined In the Montieal 
Mcdii.il Institution in November, ?S24- Fngineering 
courses wen- fii si established (hit tv years later. Thev 
are now organised on a x\stem thus described hv tin* 
principal, sii Aitlmi ('urrie, in an address deducted 
at the Congress at Oxford last (ulv : “Four academic 
sessions of f.mr.al instruction, with the anompanv- 
ing lahot atot v, (ir.uving-room ext rcises, and shop- 
work, .alternating with three summers of prartiia! 
experience in some branch or branches of the work 
of the student’s future piotessjon.” Among recent 
developments m the advanced courses in chemical 
engineering is the provision fot instruction in the 
technologv <>f the paper indiutrv, for which the 
Government Forests Products Research Institute, ad¬ 
jacent to the I’niversitv, alfonU special facilities 



Canadian Insect Pests. 

I N tin' Report uf the Dominion Kntorno’o^ist and 
. Consultini; Zoologist for the years n,17 iS tin; 
late Dr. G. G. Hewitt presents a record of much 
useful. work carried out on behalf of. the Canadian 
Gpyeftiirrenfv. Duriojjf ■ the, .years under review* 

' v'uo. ijt 2 , v6p, ioSh'V v • 1 "' 


.again demonstrated, but promising icsullx wire also 
obtained with bichloiide of mercur v A remarkable 
and extensive outbreak of the sugui -beet wehworiM, 
/.ev.nfcgr u/iv. occulted, m the Pi tine Provinces 

'The millions of migrating eatei pillar s i mixed much 
alarm among tlie far hums, but, as usual, lliev confuted 
theit attention in (lie fields to weeds, and ihe only 
cultivated crops attacked were garden plants. Owing 
to the im teasing pn valence in mum parts of Canada 
i of insects aliening livestock, special attention is now 
bring given to these pcMs, m conjunction with the 
Health of Animals Branch ol the D.p,ailment of 
\gticullure. A joint xtudv lias hern entered upon 
with referente to the hot-flit's ..f horses, and many 
new facts have been discovered relating to their life- 
liistoiics ftom the point of view' of preventive 
measures, Kntomulogisfs will also he interested ill 
th< plans ot an umlergiountl insectatv whiih are 
appended to this icpoir. It is imped hv smh a con¬ 
nivance to overcome the diflirulths in concluding 
investigations on sod-infesting inset is, particularly 
during the high temperature which pttv.aiK in th$ 
summer months. 


University and Educational Intelligence. 

Giuiiihikm. |)i. () lnrhlc\, St. John's < 
has bu n .ijjpoinl. d assist.ult Id the Dow mm> ptolcssor 
ot medicine, aiui Mr. ... \\ arlmi tun, ( lit i - 1 s ( <;ll(’tFY 

h. rs la tai i I'-ij'j K.intcil (Iriuimsd atdi m miilii'.il 
. iiidilldld^v. 

(iiisi.ow. '111.' I nivcisttv Cdint has appuinU'd 
Dr J’liiv A. Ilillhdusr Id thf John Kliirr chair »1 
na\a! an hitcclun- and matinc inHmi'i iinj; in sue- 
(t'v.h.n io Sir Jdhu Hilcs, ri'liud. lhuf. Hilllidiisit wfti. 
api>mnli:(l in lX <,8 the fust Iviudpcan profi-ssor of 
naval archit. Dui'i' ill the 1 imjmti.i 1 tinivi I•-ity ot 
lokvd. Suin' i.joy he has In i n I In- ihu f naval archi- 

i, 11 to Hit* Fail held t.'d., . .ovaii The Court has also-; 
piduidfcd I)r. William J. Gondii' from the In mreship 
in lieai rapines in ihe liniversiiy to ihe imwl} estadi-' 
listied Janus Walt chair of the theory and practice 
of heat engines, endowed in toininenidiulion of the 
James Watt c.-nlcnaiv by the InsHtiitinn ot HnfJiilOHl'S 
and Shipbuilders, tilusjjmv. Dr. Goudie was formerly 
reader in the I'niversitv of London. 

'1 lie Lniversilv (.inn l has appoinlcd Dr. G W . 0. 

I have, lead of I lie department ol elei Irieal standards 
and ineasureinents al the National Hlnsii.il l.nlmrii- 
toi\, lo he tin firsi James Walt piofessor of cluiiitaf 
endineerinti in the Gniversity of Glaspon. I mm n,oij 
lo n,ji l’rof. llmvc was a.ssisl.'int proh ss«i of e|eo 
liii.'ll engineering in tin; Imfu iial Gollejie of Scii nee 
and TerhnoloHv (Gity and Guilds), Soulli Kciisini’lon. 
He is leccuder of the Enftin(.mn|< Siclion of tin! 
Hritish Association and edilor of Ihe /t’a./i 1 10'vuiii. 
The new chair was one of those endow rd hv the 
InMitution of Shipbuilders and Engineers of Glaspovt' 
hi, copytnemprallon of the James Watt centenary. 






262 


NATURE 


[0£TOBEK 20, Iy2t 


f ,iv i ni'oC'i .• Ml.- ( niierxitv has b'*>n bequeathed | 
t„- ,um i.f -’...•«»■< by it«< I"-' Mi- K'h-I^htI Btmth- ■ 

,ai.'t, ul ‘ 

M m s;i k l>i. 1 . Is < herleswoitb r *-- 

1 1 ,. si'll i ,1 III HIP ship III K* *» 1 ‘ •«> •*" ”" ni I 

>, (f.| £ i[ i j .■' | (f .'i ujjivii his m hi lip 1 .iau ^ 

■ | I.lnyv in till' l ■ nI\• I'it\ <•! Hi l! Pi. ; 

I in totlowmg iji|i‘miliin ills h pi t'lMi made j 
ill |. V Wigd.* .issUi.nii li'i turi i in 1 i i^hii * i'up « ■ 

), p \ \\ filli, il- mons.it .uni hi pathology . Mi. 

II. BI.-iik.ilA, iss|,i.mt lx i in i”. in |->lt> »t< > . Mi. 
Vrthui \il mi is..ii. Ii i min in phis-u- hi the I " T 
erh'luJogv • -•>><) Mi II. N M'"", ..s-t-*.mt h‘< 

,1 ,,|)jsi< - 1,1 1 I II ulli "I I" hiioi'Viy. 

()\ioki> I In- |,.i!iA'iiiM chi nuns nnil .i[,) h, inI- 

llii nls hay, h. i ii in,nil n B iHi'ii < 1 'll* hf I»' .1- M 

Tsii In,l' t ,ii. I m I, |Hcfi s-.ir ,,f m.nlii iiuiiii s m du 
l iiiwisih "I I .,ii,ii>n. King's < '"III'!’.-, In a Uni; 
M„ m ,,ri.,l B- |i .,a -I'ljl is mi.,i in iti.iII n-in.ni>-' ."in 
p| iv .,i, . Mi \ () l*"iti|. i, I-'!" ,'' s s, h .; ir. in .i 

1 c, tu,c 111 ,. Hi ill. misin. mil Ml <’ R Month. •< 

U'.'l 111 f ship ill philosophy 

Sill ■ I II I I 1 ll'f h'lll’A ills". npjM'itll IlH-lllS; h.t\f lllfll 
made In. 111. < imin il : Ml II. B tis. .iwn,im 

In inCH ’ in g, ologv iJui nip ilii- .itisi-mi "I ill? l't<»- 

Ii-hsi-t; Mi K. II' IvrUviHKl, rti moil-trail.i ill |itl Vl- 

oiogl '.Hill h.ll II lining ill sUlifssinll t'l f»l‘. N f. 

( hnll, | , .Hill Ml \ | CIl.Hill* II I'l I" I'ssIsfiHH 

Ic, mn r iii in. ' 11Irtish ,'i engine, ring, 

Mi; l iim ms, ivlnnir of 111 *’ Iooof. I'ta-a ivliii'i! 
hi tin S. uuhtu llll'P-'HI Ini’ ill* h*s| i-ss.n "11 I'-Iit- 

<d, 'm's iIhm.i v, wd! gi v"- I’* * 1 ‘ (-Unis on Relativity 
at Bi. 1 st,, i Is < '<■!!. «*-. I '-ll' r l.im- li h.4, "" Mondays, 
O* i"hi 1 .-4 . nt * 1 ii,.ii 4. I** Admission i- fr,< , without 
tieki-t 

Is , 1 .mi' i 1 1.nit wiili Ihf 11 .1 1 )' run d.mg 1 Ins-* s ni tin 
Ihilliisi.i I'olvtn hull-. .1 him showing ’ I In- M.iinif.ic- 
hiir*- "I N, a s,11. 1 m ( .111.ill,1 Ii Hill Si.imlinju. I mil" , 

tC, l'iiiis!i"l ‘sin it,” will hi <iis| , 1 .1 s *-*l inn!' 1 the 

nuspii * ' "f ih. I ct ]mil il s. 1 lion "f tin- I’ i|h r Main'ts 
Assmiiiion "( i.iini Bill,mi -mil Ip 1 .hi*! an Misiii.ii 

next, O.li.l" 1 .’4, it •; l.s pin -\iliiiiss!"ii is .. 10 

all mifi'i -H il in il''- I'.ipi 1 " **l' *>- 

Ini- hist Kepi-1 1 iatf llu* Buiish Association < 0111- 
milh'- on I 1.imit 1 ui in ( iii/i-nstnp lias him pulilish.-il 
in pamphlet I1M-111, ami 1 in hr ohtami-il (tom ih* 
Smi 1 u\, m Mi.iflon (..minis, s \\ 4 (-ingle 1 "pies, 
1». each, .is p. r ilo/m, i'*-i liatitlri ill. I In 1 ‘ [H*i t 
Pont,tins , I In sill dm- of .1 h \hbook "I ii'U-. I.hhI 
I.MIhii's -iln-nif l"i otganising la gmn.d study, notes 

ol li--niis HI, II **11 >11,1 1 siuti v. and silifliits loi ti.iin. 
i nl . .ul.-pfr’il in sim 1 ( ( out 1 1 \ i-niiiio! silniOts 

Is 1, I. In at ion n! tIn- tour luindniiiti amdur-ary ol 
( .hiiIm nip,- | a in; nip a dinin-i' will hf goen by the 
Vim -1 Itnini-llor ami llu- ‘"mli" of 'hi- l imcrxitv 
Pn-Ss Hi! Wn-mber m in I in- hall of Coipu- <'In isii 
I’l.luj, Ii is si.ih-d in llu- l nimsitv I ah ml a 1 that 
thf tiphts .,{ ils, l Hiii-isitv m Ijiimi-i I n m with piini- 
ing , 1 . 7 ,,. tt-Oin 1544. hut Ihf ill quisition of tin- Jiif~ent 
sun ol ihn Bliss in-M.il> m 17<*.‘ anil tin- 1 rectioii of 
‘ the existing hmltlings „i 1S04. Tim Imilding known 
as Ihf Bill I’p-ss, whnli l.ucs 1 1 umpinifton Slreit, 
7 as 1 ompli'ti'd in ihp* from pan of l hr hinds mix'd 
to .si.ihk-h a mi morial 10 tin- \01111g1M Bilt. With 
rcU-ri-m-i' t*. ihf i-aiK dale at whuh tlu Timersifv 
acipiiia-d pt inting lights, it is intm-siing to noti- that 
it- was onlv in 14711. I'hout sistv ycais previously, 
that William ax ton set up tin- first printing press 
in England, in the precincts of Westminster Abbey. 
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Calendar of Scientific Pioneers.' 

October 20, 1886. Francis Felix Tisserand 

I'roinin.-m among l-rerah ,„i,onome.-, of ‘‘tSt.cen 
I,is r, seal. Ins in iiiathftnatii-.il astrullotny, 
lisseiaml was ,alM .0 -he Ba, o Obs.-rvatory, by 
| eMiner, m ,.n 7 S xinreede.l to Iu'etr.ei - > hmr in 
the \. .Klein-, of Niell.-t's, allil III l.>»-' ft,lk 7^ 
Mouth./ a, .lire, tor of the ohxeryatui) „ U . Iu * 
smd Ills •• liaite ill- Me. mique <eh'*te ' Worthy 
lo stand liesi.le the “ Mc.mupie t. * leste of Laplace. 

October 20, 1394. Charles Carpmael died,—A 

fellow ol Si. John's ta.liege, t'umhi nlgi, and a writer 
of mat hemal n.il papers, far,,marl s.nled m 1 oWto 
,S 7 ;, 10 ',( 1 In-,mm- head ol the (,mad,an weather- 
Siniie. Ill |SS; hi- was 1 1 1 , -s'nlen 1 ol the ( anadtan 
Koval Society. . o' 

October 21, 1886. Frederick Guthrie died. 1 
in I- 111 'la I lit mill (i.-linatiy as .mheinisl. I,inline turned 
I„S al teiuion m phyxi.s, hewmif professor at the 
Koval Coll, pi- of Si a -in e, anil 111 1 x 74 look the initia¬ 
tive in founding the Bhysiia! Soriciv 

October 22, 1871. Sir Roderick Impey Nurohtson 
died. Original!, a miWaiv "Him, MutehtM... began 

llis iai.fl as a ill-ill of Mil-mi at tin agf id 

A great gmlogiial obs.-iim, his „.. m especially 

assoeiateil with the Siluiian sispiii, anil with the 
peologii.il -urr.-r "f Kt>"i-> ' >* '“" shadowed the 

ills, ovei \ of gold III \n-ti iha In 1 ; \<A "i< redded 

| >,. I;, Beclie as ilnerlol ol the < ,c oil .ai, ,(|; MllVi'y of 

(01 al Britain, and hr was tin ioimdei of the chair 
"I gc-ologv at Kiltnlniigh 

October 23, 1841. Johan August Arfvedson died.— 

A nii-inhet of the Stoi kliolm \ 1 .uh 1 m "f Si tence;9, 
\r! veil son wiote mm Ii .-n mni't ds, mil m 1 S 17 <h»- 
, oveml the metal lit Ilium 

October 24, 1601. Tycho Brahe died. Xoblo by 
birth and mb b\ mlrul.ni". In ho aheiiait-d hts 
f.umly hv his devotion to astioiu.iim, tail xi-uucvl the 
III,Midship of I-led. II,l, King "I Ihiani'k, w hocgUVC 
him llu island ol ill, n, and m,idl'd him t" build 
the most splendid ,'hs, n .It,, 1 V tor s.en Heir tor 
twenty mars luho and hi- .,-sisfaills ohsened the 
he.*, eiis V lih an ,"in. Hi hull,"In unknown 1-rom 
en, ious i.M-i-s, in ivi; tlu- "h . ly.iirtW was ah.m- 
iltim d. and I who .mgrainl lo Biagm-, ulim Kepler 
.line <>fit* of liis «ihsi s(,iill n 

October 24, 1655. Pierre Gassendi died. 1‘bfio- 

lo.ii.ui plnlos,,ph, r. m ,11 In mah, mn, and n-tionomer, 

I ,’issi mil w ns a pinvnsl .it 11 „ .atIt' di al at Ihgne. and 
pur a,, epn .1 ih, 1 han "I maih.m.iti.s ,n the 
( ollege Koval in I’m is, wliu, lie <'ii|>,ve.l a I'.niopean 
1 f pul at loll Ilf was I he tu . 1 lo oho Ilf a lialt'lt 
Men urv. _ % 

October 24, 1873. Frederick Crace Calvert died. — 
\n assistant to < hevieul, and afieiw.iid- a manu- 
t,,Miner in Mamhe-m, t.dvert "ii.ifd out many 
, hemii-.d irsean hi--, and to him is mainly due the use 
of rail,Ill'll a, id as a iKkinfei hint and lor liver,-iprutjG 

1 1 October 24, 1892. Robert Grant died. I he author 

of I valuable histmi of plnsieal astiononii, hianl. IO 
iSs.i, Sim reded N 11 hoi as pt ofexsor of astronomy at 
(il.isgow. Among his lahoiits was die ,omptlation 
of two i affile,gues of -tins one published in t>«.B «*»*.. 
raining " 41,7 stais, and the seeond, published in >°9fy 
ront:miin^ 2 « 5 *> . 

October 25, 1647. Evangelista TorricelU died.- lbe 
fust m demonstrate the pressure ol the atmospheres 
and the inventor of the haioineter, I orricelli-after. 
the death of Galileo in 1(142 b^atne iimnhem.'itievan'tO 

the Grand I>u*te o i Tuscqny. , 



>£TO?ER 20 r x 9 2 i} • , NATURE a6t 


1 - Y* i''" I* 

' Societies and Academies. 

' PlRIS. 

1 Umy «f Science*. O.mbr, i - M l.ron (unrfRjnl 
b^chatr. J. C«»Un«in • I.iul^c. n„ lhv< |,. 

v. -'taps. of lix- lungm Hnin.lin hn i, K n pi ixhm-tl I.! .,,, 

V 'll|.clii».ile. -A. «M*»u • A n*ft .,,,1, nu , 

! <1‘ 'Ontird and figm,,l is ,„,l\ 

=(" 11,1 Motk 111 "huh thi fnsr is first im’iHjii. 

I, It |>enni!s an adiiislmi'ul ,,l the s< 1, w i lt 
i roth of ,1 turn, with an ,,l,s.,hmh saf. j,» | v (,. 

,1 and : Non-linear panin! dill:, j, ndnf nuuomis jh, 

, >nd ordt r ol Ihn elliplit ||H|„ \| Drouin 

1 Vition Ion ... of unlimited wig,,, ii |,nt> 

) Cahen . A new .„-ti.,l I lie Use of an 

I cuated rift id cnulo|« (s|„ < t ,,'muiinmij on, eoudm 

1 .wwork) i' suj^ji, s|, t | in |>1, IC , of a lum-iigid l.al- 
ion filled with a lighr | Rode* 1 s il„ 

.11 ih exert is,- ail inlluema ,,n ih, h.nnaimn of s„„- 
■|. ts? - Ii Peruccn 1 |,e \ .do, rile,: a \a, nun, 

-,d In llighh latelad g.,',s 111, noiiphs vUidad in 

• irried Z 11 ! lift, <’d [ llg, Hi j 11 it, .md SI. ( 1 m. ,l„ , s. 

u 1 imeni s wit!, ih, Zn . Ifg , ,ni|,le 1 >• in g gu, n i,, 
Kail. There would a|,|,iar to h. a ,11,7: | t s ||„ 

lofnce of a <,tl]iei lioi.ll d- 1 ' law 1 . 017 loll I01 

II I 11 Is* W.llei V.'l | 'Ot 11 eM t Is 1 10 sj 1, , , d Ml llllMH e O) | 

\ oil ad* s, ! >u f the 1 I i, t I of own, [i, e \ m 1 w In ti d, \ , 

• votrv in.Iliad M Curie 11 „. a, lion ,1 ||„ , n |, 

I ra\ s on p! 1 os]>1 a*11 so, ,■ \,, t., dmd fo a ,,, *>,,, 

Ih orv of has and l.tikie.),, the,, should |„ , diniinu- 
'•"1 in the inHtisdv ol Ih, W,.vs n il,, ted lion, ihe 
face ol a , , \ si a I of ,1,1,1, I >1, ml ft In if inf, a-ud 
dialion is allow ,,1 t,, fill on (In hue ,.| ,!,. metal. 

,.e experiment has made In 111. autiio,, will, a 

■ gstive result. 

\\ isi 1,\ ,.,o\ lit' 1 

National Academe ,4 Silence*, 1’,.,,.I,,,.,,, VU J ,, 

f>. 8, Aiidust, 1.,.., (, |' Merrill On 7 hondniles 

tl chondnln s[, e ,11 ,n, leolil.s, \ Sill'll 

oil detailed l,il.I,n: : ! iplii ,lis, its-mg ihe nature and 
I ii*in of ihe ill. 07= i 1 u I- \ \ Michclson ; Ihe v,-i- 

,1 illt erfe, on,, er lie iili. d i nler f(, (.iiieler is 

signed lo fhu.de III,' d-nu nines ol ru.Old.lining 
irallelisn, of ihe memi" non, r \ A Michclson- 
mi (lie <ppli, ,in,11 ,f irrfr, f, •, ,„ , nieihods to asii,,- 
'inical ri, isim nis \ ,, poll on ihe d, tannin,u 
<>n of (In 0,1,1! of (‘ a■ Ii,, \ \ Mitlit-lson \ m, K |,_ 

of the reu’Kif.% minor inelliod I,,,- measuring 
vrtuoity ol light \V Duane and \V. Stenatrom 

t the K s, , >, s o| \-ra\ s Ii ,■ j,,,n i,|, ,|, ost¬ 
ia the follow Old fill Ihe ,\,si, nee ,.f ., third line 
the a-gtoup; (hi tile sepainiion of the , tiiie.,1 ad- 
eplioii from the line of shot test w.i\e-lrn ; ,-h ,,, i||„ 
hyssioti spe.t,uni, nami'h, ihe -,-bnr; (, 1 the esperi- 
enial and tlieoretn d ,el,,lions helw..,,, ihe \.,iio,is 
ies in the K, 1 , \|, ft. , Sen, s; (,/) the 1 r I.il ivr uv 

nsities of ihe eniiss.fdif] lilies, and (e) the M|Uatior,s 
r the wave-lengths th.it mat he de,lured from 
notice of the slim lute of atoms and tile mr.hanism 
radiation II Shaplev and Helen N Davis - Studies 
magnitude in star eluslers, Xlf hurnmarv id a 
lOtometric i 11 v esi, da t ion ,,f the dlohular system 
easier 1 I- Boas- I Ire inlluentr of invitonnient 
ion ,(levfdopinent \ liiseussion ot syceial series of 

Nervations n-sultind app.in-nlh in a (onfirmalion 
thfr conclusion that ifi-vironniinl.il tonditions plav 
1. iniporfant |,u t in tile rlelerm,nation of the hodih 
IU> Of the adult. R. II. tioddard 'I lie possibilities 
the rocket in weather h,i,, usting. A tlisttission <d 
e rocket as a means of 1 red is mg the conditions 
sirairie for obtaining high altitude data, and the 
tent tf> Which the condition* n«m«ar\ for a «alis- 

no. 2;;a, vpL^ioS] 
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factory rocket nmlu>d ha\o icali^ed - -V-, BAni* ? 
Note on a pTicurruaic nnthod of measuring 
0} tin* aci Herat ion of • (\ Bannt . Xn \r 

lorsional mea^uritnent vtl >.01.01011*. of ihe maHera- 
ijon of ^f.oiiv In 1 ntc it<*tt me nieifunfs. - 1 ) II Camp*- 
bell j In ^1'iuis |>«'tr\Huum an>l e& iHaiif'inlup-' 
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IV Psychology <»f 'I'frought nnd frf*chog : A Con- 
florvativc in ter [Mutation of Results in Rsviho- 

Jogv. n> Dr. (’. 1*1-"*If. Pp k (London : 

K» g,u» Paul and ('<>., Ltd.) 7s. tn. ivt. 

A History of HrilLh MuuimuN. Rv fr, L. }l 
Rurott-Hamillon and W. A. ( . Hinton. fail 1. 


I’l 


7 |H f fi omlon . Darnr\ and Jnik- 


(kI. 1 H t. 

t'.'int NwR.11 : \ I.M-LmoIc or, tin Apuuitun 1 of 

the Swgut C.inr, i|i>* MaiiufrM'turv of < anr Sugar, 
nnd th<- An.tlyM-. of Sugar-I lou*,* i > m<]n<i\ Hy N***l 
] )<vrt. St rood (n vM’d and enlarged) million l’f> 
viii t h\.\ 1 z<t {»L 1 (< s (London • Wmroi Rudg«*r ) 

4 .»*, m f. 

Diary of Societies. 

//n it',/) ir o. mmuh >n. 

JlttrAf liimM 1 H' u, ,Vh im Cut Muwii Sot'U’ly nf \rU> at r ild - 
(1 llri hi r r f )i*« f.nhf'lfv Mmlmpi and t}*.» Hnminoiidiiport Trials, 
fin mu m Snfinr, at h It J, UrtuD anti I' 1 . mtu Nittu 11 u<l 
OnlMii.l' ui'ituM nf 1 rite ri\L l v an 1 
I v>i n« riov 01 \ 1 to Mom 1i KNiiiNmis fat Gum tin r<‘i«l \ nnd 

Motor < 'nr t» n« 1 Miami' T. \ h 1K1 1 1 •»«1 >i. Ulvmpinj T ('Krksou 
f,K 11 Pur | tor ( iiininfH'inI V, liirl'*- -W 1 ) X\ illiuuiRoli 
1 <■ til 1 m r Jtt'vii'i'fi for Corniio'rotfil V< hit* 

Rill I) IJ , <9 Tom 11 21 . 

Mora, Mot nir or >fn>i i\t 'Mtolutfj >»*■< t i< >11», af 1 -Bfisldorituil 
OJilifs- * 1 > I>r Lm/rai T'Mnti Tit** Sitiir-tinul Tver of tlio 

Mu (i.nl li.i-ftl upon tl)p SI,in.j;rnpJur* K Y'wmnfif hm> of 

Itmo rrniii,» ut \ at lotis It,*t-< - of Mankind Ur U ntion \\ illJnina 
mid F \\ at mi WiUnum A Mfthod of Uunnioni 10 Ktcplomfion of 
• hr Piiitriii.r l , flinjMtdnl folK ( Kloi til* i'lirinjn'itl 1, N«'otinu>, 
af. Slid f*r« Hid. lit ml \ddri*u hy f > I* 1 . I’ furnht rhati'll Pro 
hm's'i in l.li otn J.iirv nnd Kadiofnijv Th»* liriprirti»fio«* .if Phvutrs, 
f'V, v Miif.iM . and Anatimo 

Put'iii \i Sin im or I.iimiov inf lnip*r)a.t (V|hi?v of SotViifp. South 
K. • r 1«1 n ■' f • ■ 111 at . S Mill tor<0 ih (h On ♦ lio I'm* of Indorsoii'a 
Hi 1 dirt* lot tin 1 M> iMir< in* nt 1 < tin* Vnrmti.inM with Kr< nuonoy 
of the fnpmott mid KtTcrlivt' 1 u sistaao*' of a Condenser <-) ’flip 
riitinnntnm id l*ntth Ct,parity KfVo< tn In \ lt( 1 niituu r Current 
Hridfoy F (1 M f/i'wi* An Automat m V>dtii«e INifuJator 
Prof \ H llomenv Tho Plow of Vis. oils l.iqu'ds throH/fli .‘•Uijfhtlv 
('onioal Tiil)i"» 

T.vMTiriiio\ ot VaniMM! Knottiim, af fl ~ Dr W. ttofii'iitiain. 

S I. Anhhntt and Ul U Ifnriaon kl.'truth It <• pt >i f to flip 
MI..V* Jti'HOiK It Cnniftut(nt* «*n Smni' \)I,ys of Aluminium 
MO\’l) t V, (hi out« 2 f 

Jssriri IIOV ot Mkhinimi Kmii'Oiiin (OrioJnatc*.' Moctinyi at 7 - 
It K l.iylit The Kltl. lent l fill.niton of Sf'-nrn and F.lrotrio 
1 ’iiWt r 111 Ftw toi P *» 

)t or a 1 Nduin 01 Vhmi mi U )dontoh,y> Hoi'f Hint, at ** Pr.'Mdi'ntml 
^ddrisK liv Af 1 \! Hop,mi - 1 . H J*Mrli 1 t 1 h*’ Tirntinont 

of Pulph'SH Tirth 

Ainu. At ,Mn( 1 vti of I Ofixiv at s'Ml Sir Arrhthnld G'triod, and 
Mthris 11 ;simi><■ loti «ni tin' M1 ill* ril rii'iitnirnt of itlalu'ti’f- 

TUF^DW. tv timMi 2 "» 

ltotu Smnrr or Mmuitm fMnltnnp Scctfotn at .1 )0 Dt W. W 
Hat ii( um! Dr !■' K IV.niton Hpfvj»‘ fito I'nin 

PoT*t, A.vTwnoroioon At. Imstiiip, at s, 17 , T. K Mcllwtnith : The 
htfliM'in i* of F,if\pt on African Death (Vremorues 
Mo'Ioiooku Mix 1 vy, at S l‘i - H 1 ’invin Prrjinration 6 foj the 
(i. iHnil \dilution of Town Planninff 

* II FDNF^I) I UcTonrn 2 « 

Hi Mami's 11 off hat. Meomml So< it'TY, a* F Dr (' Smko'r 
feoiKudn Da Vimt us a .Man of Scioner mid Antttomirtt 
7 111 ftSPAY, fhTOHitt 27 

I v si 11 a 11 of or Minimi ami Mum t hot fat Opolotri'al HorK'tv’H 

Hooin*' ul 7 . 'i(t - I. Hill \ out!I,if ion ami Human ktflrirnc.A — 
.1 N ,1 imtirr Note, on the fire Di posit.s of K»tfh* Moimtuin. 

I loiierm a 

Viinn Stvnr snnur t-it Hitkherk (’olleir.D. ^t ti - Diamwinn on 
Individ,in] 1 r.uuiiiir in tho School A||V^ Bawdt • Hu* Dalton 

Plan M is^ Mnrkmdei Individual \\ <»rk Mir Hottiill Vi'r- 
tienl t'lu 1 tl, at ion 

T.orfT l'.u , mmvo\ Socrur (at Ilmul Soeietr IlooniM. at S 30 - 
I* K NiA\tiein Lariv Kelntions id K^'pt, Hahtlontn, nnd 
Svi tn. 

II ot n r S«»( mm or Mi ok ivr, it lolm'A Se.tiotD, at H . 10 . -l'n sidcnttal 

\d«lre<« Im s, r Tlioina# Hurler l’ho Modienl Aspect of Some 
Cnnim Di.irixs 

FRIDW 1 >< roRin 2 S 

l'jirstrAi Sm mi m London (at Imperial (‘ollejre of S.unee'i, 
at f» 

jNMiitiiiOv «•• Mmhanhai Msi.iNtma, nt fl (V.nt'nnatton of 1)1* 
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hy the Piesident Dr L. Q Haydon Pl«i?ue m Mild Undents 
in South Africa, 
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tutinns such as that of which the incorporation’Ha 
now liooii announced share the fooling that thei: 
exist, nee must le.nI to more ptcrise a< qunintanci 
niili the mmlitHiiis under which tropical crops art 
raised, and to the provision ol msinulion in tht 
methods o| tropical agnuillnrr mote s.iti-fartor) 
tlwn .mi I limp hit I111 to available Ini ihoso who 
uish to pursue a planting eaicer. 

In this particular case the inlluemc ol tht now 
institution will not bo 1 unfilled to the colony ul 
1 rinidad, whiih has ottered the land ii‘(|iuiid for 
the orcein>n ol the college buildings and of the 
residences tor the teaching staff. lake similar 
tropical Colleges alrrndv established by the lanted 
States timormnoiu in I’orto Ri< o, Hawaii, and 
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i hew hero, to uhult students ate attracted ('torn 
.ill parts of Amt'll, a, the now college may bo 
i spot ted to dt.m its students Iron) colonies other 
than Trinidad and from returns bee mid the West 
Indies. It turn, indeed, like the American Insti¬ 
tutions alluded to, prove as important troth a 
home as from the colonial point of view, if y )t > 
opportunity be taken to establish bt tween the 
I rinidad College anil the ag rteidt oral si hook in 


A Tropical College of Agriculture. 

A flL eslablislmn nl of u ell-eipiippi d agricul¬ 
tural i ollegcs in some of our more important 
tropeai colonies has long been regarded as highly 
drs i,ihli h\ men ol \ sum to he found, more often 
111,in some ate willing to admit, among the 
adn 'lostiaim s of uur overseas dominions and the 
teach s of agrnidfttri m this tountrv. among 
plantris abroad and busines, men a! home '1 In¬ 
most sanguine and far-seeing advmalrs of this 
poll! V have never urged an humdiate and whole¬ 
sale appluatimi of the idea All they have ven¬ 
tured to hope for, at least at the outset, has been 
the establishment oi one s.u h college, prcferablv 
m the West Indus, p, serve (]„ ,, v(( | s of mn 

'Test Indian and West Afrit an colonies, and of a 
seennd, som. where in the ttnpies of the old vvoild, 
tx) serve the needs of our colonies in Kasl \lilea 
and Smilli-easlern \s a, I lie ofhe al intimation 
b\ the Set relarv ol Stale for the Colonies (hat on 
September i the governing both of a West 
Indian \gr cultural College, whit h is to work in 
affiliation with the Imperial Department of Agri¬ 
culture in the West Indies, had been formally 
Constituted, allotds some as-uramr that at least 
on. mo.ty of the modest wish of those who rare 
for the Empire and its peoples may he fulfilled. 
Those who have urged the foundation of insti- 


tills rmmtiv a feriproeal relationship under which 
simhnts m the latter are enabled to spend part 
of tin tr period of piofcssion.nl study in Trinidad, 
there to lereive prailir.il mstiui Uon in (topical 
methods and to aiipnti lannliai.tv will) liopigul 
< omlilion-s 

I In* impoi l:m< c\ from tht* Imperial point tif 
uew, ol institutions like the West Indian Agri- 
niltnral College promises lo he more than aca- 
Ihe exisleiu e ol sin Ii colleges can 
seaneK fail to fmthir that inr tease in the output 
of cultivated tropiial raw materials which is so 
urgently < ailed fot m the inter, sts ol the Empire. ■ 
1 Ti.it mlluenee m.iv in time even lead to that‘ 
Inllei understanding ol tropical pi oduots, by’ 
tll.ise who handle them m tliis colintrv, which is 
so j^re.'illv t<; lx* desired. 

i lier<‘ is a ceilam fitness in Ihe circumstance 
lhat. Ihe first tropj.al agru ultural college to be 
founcli (I III the Einpue should owe its existence to 
Ihe initiative of the West Indies, which include 
some o! the oldest ol our colonial possessions. 

I here will he a widespread desire that the sucoes* ' 
of the new institution may erptal that attained bv 
the similar epffeges estahlisfied by the (invent*" 
ment of the Cnited Slates and he such as to lead 
to Ihe foundation of institutions of the same kind 
m those other overseas possessions where they are 
tequired. 



f ..« 



NATURE j . (October .27, 1921 


Cellulose Esters. 

7 V« hnt>to]£$ fl l 'ellultue l-Etcri. (hi 'I™ 
Voluim s ) H\ I'. C \\ \ ..] ,, | M ,i i, 

(. rllhl*-’-.' . ,S luri.li, ( tilUiii l’|> r\\v on} 
Till I /, ,\itrh , L S ulluiK , Mixed Iciils 1 'p. 
Cxvii i 0*>5 l^hh. Pail 5, A lift/i cllulifiC theory, 

J y ru< hi c 1 'p. t \ v: i iy ; -5/0. I Air t 4, Hn- 
toriml J )('Trlnpnu nt Pp < v*u . 508UA. 

Prlft ln<f< \. Pp g u« j (London : F. 

and I*. N. Sp.ifi, Lid , t<>-i ) i<>(- io.n. net (fiv* 

parts) 

A l{L<lnM whoa iii ,t sighted .1 gii.die called 

bath 1 Hi 1 Ja< ul.itmn, “I don’t 1 >< 1 }f \ 0 it,” 
represents tin ntn\ui i muiuatuig on the Inst ini- 
piessjoii jif 1 n!u< ♦ d by till, Wolk, vol. i, 111 live 
parts hit i;ill\ t<\r lohnst volumes • ieprc -.enting 
182 lb of »h tu.il weight, and prt mi mablv 10/. to.s. 
ot Vitim . 1 ). 11 m< d 1 he 1 mpi i s 'it*n 1 rlei pened hv 
the author's “ Annount t-inenl and Public,” which 
sets ioxth Ins mm and < nnsti uetiv <• conception of 
tite Work, the jin'M nt volumt, .md the. nine to i 
iolk)U ! I he mtidtnl.il slatistn s will make a 1 
strong appeal to the mere nugalopluti. 1 he pie- ' 
partition ol ih< data has involved ^15,000 index- 
cards; the inatt< r deals with the woil v of 55,000 j 
investigators, involving 550,000 * 1 eterent es to I 
technic.tl-s< ieniiti< lit) ratine. ( hese hgures should 
produce .1 mmal unpies'ion on the external world 
--•external, that is, to the “unrid “ ot cellulose, of 
whit h the author will he acclaimed as hisfno- 
gfuphcr , ii not t .ntogiapln t , m < hut. 

lo the world .it huge and the I' nglish-spcaking 
World m pai Ik ular, “tilhilost" has been little 
more than a name, and “cstet '' a .spe« nnen ol | 
a barbarous terminology quite remote from the I 
“ things that malhr." Nevertheless, cellulose | 


j I Ire present result, onh an instalment, is cvidencis 1 
. oi s4u.l1 long-sustain* d pt rsi veranee, of grfcafc 
abililv, <*l 1 tunam*, and all tin.* {jtialities assoc latecf 
! with moral (‘iithiM.om With the 1 xp* nonce of 
a still longt 1 connection with the subjc ft matter, 
j have tested vol 1 in ngard to m lei ted Ivpieal 
‘topKs 1 - to use a lavomiU lum ot the author’s, 

‘ -and imd the inlotmaiiou exhaustive, accurate, 

1 find, by reason ot sound method in indexing, ■ 
1 readily aucssihk. 

( ft should he noted in regard to fhe pl.ui of the 
, work that * haps. 1 5, < unMitutiug sectional vol. 
j (part) r, ot bo 4 pages, deal with “ Lellulnse, * 

, Starch,’ and ( olton,” and together torm a 
| genet.dead fouu<!ation lor the main suhje< t. I lie 
1 treat oh nt follows no gc ner.d svstemalit order, 
though the sntions are in many easts an expose' 
in logical m queue 1, as, |.»r example, the section 
on “ Cellulose Analyse,’' contributed bv J. F. 

Lnggs. 

It i-* clear that the work was not planned ab 
initio, but has grown as .1 compilation and an 
agglomerate; the author has tontinutd Ins com¬ 
pilation, and thi' aei returns ot ennti ihutors and 
collaborators have lieen selected and incorporated 
Irom tune to time. 11ms 11,<- work has evolved 
.is a compilation, an agglonit 1 «itr and ,ikn 1 on- 
glomciate : lor science and titlmologv, abstrac¬ 
tions and utilities, the ess< nti.d and the trivial .ire 
pul togt tie r, without appaic nt method, 1 c. with¬ 
out siiluu dmation to the pcispritive oi hist prin¬ 
ciples. 

I his does not detr.it l from the goal value of 
the work to the alieadv instructed, tin specialist, 
whether of si icnco or technology, seeking to in- 
form himself on the* records ol research or tech- 



CMct.s were a dominating l.u toi ol the great war development to date*. Such readers of 

and “cellulose" commies many ot tin pinnarv « ntical habit will methodise t he matter in jgead- 

Ugeessities and jovs of daily hie. mg, whereas the general under or student of 

It is ev idt ntl\ imptcssible m a h \ lew to convex, science or tcelmologv would rapidh reach dis¬ 
even to the ft. lined mind ot the critical student, courage ment and mental indigestion, 

nny adequate digest ot the contents oi a work c)t * l s ' OI k to be recognised as a standard book 

really coloss,(1 lunge 1 be attempt, moreover, reference- it is only right to examine it as a 

would 1*1- gratuitous, tor its charm lei is that of hter.uv prodiution. The author's mentality, to 

an epuwe 1<>p.edia. It has not the aim <>t a text- ^ lls (> " n word, and style are revealed in a 

book, and although the author claims that "its prolix "Announcement and Preface,” occupying 
statements an- aimed at the intelligence ol a sym- j slx closely punted pages. Opposite the Inst page,' 

pathetic human being, we cannot take* this point n,i an otherwise blank sheet, the* author has 

of view in commending the hook, foi the' emotions printed a three-lme exordium :—- 
are not touched b\ technical records and statistics, “Work for (ho night 

and it requires a swnpatlutic tempt r.inient. of an is coming, when 

unusual older to draw inspiration from a museum. M.m‘< work is done." 

Wc haw piV[Mi.-(l the rcad.-r f..t .1 icalU span- The punctuation btintf as reproduced, and the 

U) (hr ‘ mlhor iH'hu,,n R a work middle line in prominent type, the effect of the 

which has involved twenty-five years of labour. paraphrase is confusion and shock. We remember 

MO. 2713. VOI... 108] '■ ..St.:- 
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^s ,. terse in the “Paraphrases ” of flic t.'.K 

Church : 

\ 

"The Loril will come Tin*i lie will not 
% Keep <1 leiK'e but mil," 

declaimed line bv line, produced a similar 
effect. Karlv in the pietpioper we have the 
■ entente : “ Be it monumental, or otherwiM*. 1 \ <i\ 

,, pffort of attempted merit has a definite ami." '1 he 
Author i" thinking big things, and pet haps with 
clear meaning (o himself, hut his words rnercl) 
paraly-e the leader. I lie paragraph goes on to 
ftveal the author's central purpose : 

\ “ 1 la aim of the work is to prwini the entue 

subject of the combinations of normal and modi¬ 
fied telluloMs, with acidv] and alkvl ladnals, in 
such »‘ompl*'tem , ss 1 clarity, aniii.tn,, and detail, 
that iiuibilitv to locate the* information desued in 
the collet five index will be positive evident f that 
the matter sought was citlu r ephemeral, it rele¬ 
vant, in.neurate, non-rxisleni, or valueless!” 

It would have been easy to have said : “ I h< 
work is devised .is a comprehensive and cxhaiMive 
account of the cellulose esters, subserving con¬ 
structive* seii nee, and with critical exclusion of the 
, ephemeral and valueless. It is claimed‘for the 
collective index lh.it if is final as a ie<oid of mk Ii 
critical s< lei tiou ” I his ts probably the 1 vpression 
of the author’s < laim, win icas la leaves the render 
tO com hide that the main value of the work is 
its colh *'ti\e index, and that his < hief function has 
been the winnowing out of the 1 haft and even the 
non-existent I his is one of jiunv rases where 
the author’s meaning; refines to He interpret* d j 
ronsidcrablv and considerate 1\ j 

Such < umus < valuation of words and language ’ 
1 espe< uillv 1 harat teristic of tire handling ot the ; 
Central subje« t of nitrocellulose. Thus the ini- j 
portant (hap <) is headed “ Nil ro< ellulosc 1 
Theory’’ 1 he author's metliod, however, is that 

of reebrdmg in (limnological sctjueiu e the in¬ 
vestigations which brought the 1 ellulosc nitrates 
into existence and grndualh into use. In a single 
paragraph forecast iheie are no indications of 
theory, and the chapter proceeds through 1 jo 
pages, of records before arriving at a section 
beaded “Theory of Nitration," upon \vhi< h he 
sjays: “l he entire theory and practice of the 
esterification of the carbohydrates rests at the 
i ' present time upon an empirical basis and upon a 
series of assumptions and predictions . . a 
Statement which is seriously incorrect After set¬ 
ting out what he regards as the difficulties in the 
way of generalisation or theory, he comes to the 
conclusion, expressed in rhetorical form as fob 
lows 

“It must be obvious to the unbiased, non- 
speculative, reflective mind conversant with th^s 

^^,27.13. voi.., 168] .• '.i' ■; 


subject .md i ojjni/.mt ol the dilhailtie.x embraced 
therein, thru (lie Mini lot ii ot imit'iibutionx of 
those who have hud .md uoiKi.l .md jj.ue, eon- 
siitut*; Inn the denting hi . t. limy ot the peiiphcry. 
o! a \ asl spin ix u ! h>sc pop iumIuics ,m: pr.ic- 
U. .lit) limithss Sin h, ,11 Ira, 1 , .in llir views 
ol I lie .uilhoi ." 

I hr ham ol voids and ima.h nut pi.iiiiin.n arc 
the auilu.t own. Without t mpha'i-ari; their 
( r( ( nt 1 K il (, uc suppi s! dial he iro ihilmii as 
a cloak for the ahdiratioti at a dilnal moment 
ol his tine loh 1 a' i ousli u. 1 1 ( r rhroiin 1. i, 1 hr 

ha N air that empu i< ion has m.nkrd most ol the 
slaves ol ((olulion ol (dial tin aulho; would 
know as "the ait,” bill then have hen ih Innt'e 
phases ol piopiras m tl.roiv li ihr in.tilt i had 
bieu handhd on a dt limit: plan ol "Ihrois. as 
the hi .nlnip ,,! the ihaplei would lead one to 
expel [, ihr molds would have linn tdihd ill 
silt 1 1 a w a) as lo lollow and loin .e l pi opiess, 
and lo hr a nsrlul punk, not mil) to it s. arch, 
hut also lo consequent pi ai hi a I dev elopn nails (dll 
lilt, subject ol " .Stabilityuluili uivohc » a lead* 

; inq pouSi m die themv ol these i-stcis, \i/ the re¬ 
al duns ol jtu illation and dei muposilioii, I he author 
avoids Ills |( sp.aisihilit) of selling out the very 
■ (1,'hmtc phase s of advimve, and die levuwver has 
had to dip out lor himsell the eotinc. 0 d slot) ot 
l ills uupoi hurt its lion, il is onlv iiqhl lo say 
dial tin lcconis aic full, ami tin)one having; 
general knowledge <>! the - nil j t. I tan supply the 
lit In irm y. 

||, |S r.ud to llle.se volunu s as hooks, the author 
ptoperl) (litei ts. Sillciition lo the priulinp of the 
mallei', win. i i is evil.imh an a< Inev i men I 'I lie 
[lapel lie lies' lilies as “Olde style,” v.hn h appeals 
lo m< an an iillirt-nloili rn papei ol wood .ellulosc 
with limn i ; lo ju per < cut. loading. and cak'd- 
(lend III ahold tine yi'am per i a , and weighing 
i a, grains per sq.m. ot suitati'. llte. ,u i omits 
lor die exetssive weight ol I In volumes. 
Morotmu, ill (,uh volume, ci.c/i/ the index 
\e.lnme, theie is reproduced the author x list 
ol alibtev i.itions ot the Icihniial journals 
quoted about ninety-two p.igc<f l his is an 
j unneiessan addition to wtiydit; there should 
hate been one sueli list included m the index 
\oliime. 

We hare endeavoured in this inadccjiule notice 
to jpive such an account of the work as will help 1° 
secure ils propci reception by the tei him al-s< ieft- 
tihc puhlii . It. is undoubtedly “ monumental,'’ and 
has the greatest possible mi lit as a icord. It is 
obviously an indispensable addition to the library 
of all who hare a special lonncction with the 
subject. 
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History of Birds in Britain. . 

Early InrtnU uf Ornilholnfry Ky | li. (i 11111< \- 
t*p. \iii ,* 2 p>. (London: 1L 1 *. and O. 
Wit herb v, hum ) ijc (id net 

A LI- wliu .irt mien vied m nrmthologv Miould 
read ihis book, which fjnes an excellent 
n< fount f»t our knowledge of htnls from the 
t-arlit sl times, and of the autliot ,hes whence that 
knowledge i*> di.iwn Mr Gurnee, as he tells ns 
in his prelai i, is more pat t k itl.ti lv tomrrnod 
wit)) Britain; indu'd, if more than occasional 
references wa re to lje matle to mh h Kuropean 
authors as \ldio\ andus, Belon, C'lusius, .md 
Gesner, tlu woil. woidti become ot unmanageable 
size. After a preliminary survey of prehistoric 
Words we have sin < essive chapters dealing’ in 
order vvnh the centuries from flit' fourth to the 
eight rent It. 

I he state of hngland natural)) tomes under 
consideration, and espe< iallv that of the l ens and 
of the I’.aslern nrunties, with which the author 
a?ld his famiK are so t loselv ('oimeetetf. t he 
undrallied marshlands were formerly the haunt ol 
many Imds now rate or exterminated; the warrens 
and wolds were uutoiit lied and the sea roasts little 
disturbed, 

Kven during the Roman occupation of Britain 
vve find various sjxeies of birds mentioned by early 
authors I he pheasant is supposed to have been 
introduced by the conquerors, while tlie turkey, 
peat owl, guinea fowl, and swan become prominent 
as the vears roll by. Fowls and pigeons are of 
much earlier date. 

Falconry was a !a\ourite pursuit of the ancients, 
which was practised bv Saxon or Norman kings 
as eagerly as by their successors. The gannet, 
the eagle, and so forth are < clobrated in the earliest 
poems, while wo constantly find records of the 
falcons and hawks used for sport. Aviaries were 
fairly common things, favoured even b\ kings 
Mr. Gurney consideis as worthy of more extended 
notice the bittern, the bustard, the crane, the 
gannet, the gieat auk, and the spoonbill. Hie 
black-headed gull comes later into the same cate¬ 
gory. Swannciics and swan-marks are always a 
matter of interest, and they are treated very fully, 
while duck-decoys and similar devices aie by no 
means neglected. Ornithologists are indebted for 
many pieces ot information to the bills of fate 
of the great leasts of old, while the household 
accounts ol certain families have van fully to be 
examined. Su< h are those of Lord \V. Howard of 
Naworth and ot the Shuttlewoitbs of Lancashire; 
but by far the most important are those of the 
le Straungcs of Hunstanton, which have been ex-, 
NO, 2/13, Y.OL. ,108] 


liuuslivcly t‘\.iminr(J l>y the present head Of'tfie 
family. ' 

Throughout the hook we find reference to the 
great writers of old on birds and s< iciicc'generally^ 
stub as Heitor Boe< t, Sir \ honias Browne^ 
IVmuiit, 1‘oitloppidanf Kay, Turnei, and Wif* 
Inghhy, not to mention the lesser lights. v* 

1 he nnh sot ion ot this admirable work where 
we feel ini lint d to < nticjse the author’s treatment- 
id his subject is the first chapter. Its title ot “ Pre¬ 
historic Birds ” .scarcely tils the text, for some of 
the spec it s mentioned are still m existence, though 
known from prehistoric times. Again, although 
we should not expect full details ol fossil birds, 
we should have liked a few words about the 
earliest known form of arc iueoptery x and its ore* 
taeeons successors. Anothei possible method 
would have been to omit all allusions to fossil 
birds and to start tins most intc resting chapter 
with the rave drawings, tin* Mctdonn slab, 
\nstotle, and Bhny. 

Chromium, Platinum, and Lead Ores. 

Imperial Institute . Monn^mphs mi Mineral 
Kc'sourit's, with Special Referem r to the Hritish 
Umpire. (1) Chromium Ore. By \Y. G. 
Rutnbold. Bp i\ i 5S. (i<)ji.) 3W (nl. net. 

(_•) 'the Hafnium \h fills B\ \ I). I.umb. 

Bp ix M>3 (hijo ) \s 6 d. net. (3) Lead 
Ores. B\ I. ( . k Hall. Bp. i\-1 uy. 6 s. 
net. (London: John Muiray, it)2i ) 
r T"N 1 L.sh three addit mis to the Imperial lnsti- 
X tide’s senes ol Monographs on Mineral 
Resources deal respectively with the ores of 
chromium and lead, and the' platinum m< U«l.s. 
Those on chromium and platinum are naturally 
the most complete., for the lead ores aie especially 
varied and vvulclv disit ilnited, mid have a longer 
mining history. 

(1) Chromite^ ores are o! particular geo¬ 
logical interest, since they arc* generally claimed 
to he of direct igneous origin. \n account of such 
evidence as might he \ieldcd by the microscopic 
structure of the ores as to their mode of forma¬ 
tion would have added to the permanent value of 
the monograph. Mr. Rumbold adopts the view 
that the Rhodesian chiornite ores, though very 
different in character from those for which the 
igneous theory was propounded, are not incon¬ 
sistent with it. Ihis statement of the evidence 
from all the chromium fields shows, however, that 
the chromites for which the direct igneous origin 
is probable form but a small proportion of the 
commeieial ores. Most of the existing supply f of 
chromium comes, not from segregations in duf»t£ 




Mysore, from veins and irregular masses in ser¬ 
pentine Ah Baluchistan, from \ein.s in bands of 
serpentine or alluvial deposits derived therefrom 
in New Caledonia, or from fissure deposits in 
Cretaceous limestones in Greete. The chromite 
segregations in dunite (olivine-chromite rock) are 
too small and low-grade to be worked to any 
lSrge extent in competition w ith the ore in the 
Rhodesian talc-schists. 

(2) Mr. Hall’s monograph on the platinum 
metals gives an account of the recent discoveries 
Of platinum due to the vigorous search stimu¬ 
lated by its high price. The metal is lound 
to be very widely distributed, but the author 
makes the disappointing statement that, in 
Spite of the energy devoted to their inves¬ 
tigation, the new localities are not likely to prove 
important as sources of platinum. The monograph 
describes the effective substitutes invented hv the 
modern metallurgist that render platinum no 
longer necessary for many purposes for which it 
was once indispensable. 

(3) the monograph on lead gives a valuable 
summary and bibliography o! the chief lead dc- 
pdsits o! the Kniptrc and shorn r reference to those 

■ of oilier countries. 

T 11 h o! the monngtaphs gives an account, for 
eai h of the metals dealt with, of its chief ore 
dejwsits, of its uses and metallurgy, with biblio¬ 
graphies and a few Sanies ol stalisliis. Some 
figures as to output are indispensable in economic 
geology to show the relative importance of the 
different modes of ore genesis. The figures 
quoted are, used to supplement the descriptions of 
the mining fields, and do not involve any senous 
encroachment on the statistical monographs of the 
Mineral Kesoun es Bureau. 1 he two series are, 
indeed, complementary. One is devoted to the 
statistical side, and the other to the geological 
occurrence and genesis of the ores, and to the 
uses and extraction of the metals. So long as each 
1 uses matter which belongs primarily to the other 
, senes only to illustrate its own problems, both 
' -W series will he useful for the two different purposes 
lit /they were designed to serve. J. W. G. 


1'fa The Phoenicians in Sicily. 

[ : Motya: A Phonritian Colony in Smly. Bv 
‘ 1 Joseph I. S. Whitaker, Pp. xv i T 337. (London: 
;.y G. Bell and Sons, Ltd., T921.) 30J. net. 



of the ancient city of Motya—a question which 
was not beyond doubt and lie has added very 
considerably to our knowledge of Phoenician 
culture. 

The island of San l’antaleo lies i n .1 shallow 
lagoon at the western extremity of Sieilv, not far- 
from the ancient Lilybaeum. Motya, according 
to Thucydides, was one of the cities to which the 
Phoenicians withdrew at the advent of the Greek 
colonists in the middle of the seventh century B.C. 
It was. involved in the struggle between the 
Greeks and Carthage, and utterly destroyed by the 
tyiant Dionysius in 397 u.c. Its position as the 
centre of Phmninan power and influence in Sicily 
was taken by Lilyhreuni, and it was never re- 
occupied. Owing to this lari, Mr, Whitaker’s 
excavations have been put.sued in peculiarly 
favourable circumstances. Many ot the object! 
brought to light by his spade, even to the very 
weapons of the combatants, lay where they fell 
during the siege. No other Plurnieian site h'as 
remained undisturbed m this way. 

it has now been established by the excavations 
litre described that a dclcnsive wall tan around - 
the whole island, with gates at the math andj 
south, and probably gates ol less impoi lance at 
the east and west. In the course of the examina¬ 
tion of the remains ol this wall a cemetery was 
discovered, which probably goes I1.11 k to the days 
ot the eat her settlers. At some linn this cemetery 
was abandoned and a nn ropolis established on 
the adjacent mainland. Curiously enough, at the 
same time the practice ol m< meration, which had 
hitherto prevailed, was given up and inhumation 
introduced. Neat by anotlu r i cmeterv was Alis- 
covcicd: which contained the remains ol domestic 
animals. The occurrence ol the bones of youhg 
children among the animal remains suggests that 
it was a place for ihe deposit ol sacrificial 
victims. 

Greek influence} of which it is known there was 
a considerable element in Molya, appears in the 
lorni and character of a group of buildings^ ex¬ 
cavated on the south-east slope of the island, in 
which was found a mosaic pavement ol natural 
p< bhlcs. The design of the pavement was an 
animal subject -obviously Phoenician surrounded 
by a border of the Greek meander. 

Mr. Whitaker’s investigations practically 
ceased with the outbreak ot war It is to be 
hoped that their resumption will bring to light" 
results even more important than those recorded 
in,this book. 
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American tropics and the West fctdies. ■ Th^ 
original chapter on lungus diseases remains, apd 
the new information is embodied in an appendix, 
in which an account is given of the present posi¬ 
tion of knowledge of the disease and its treat¬ 
ment, based upon the work of Braudes, whose' 
results were published in 1919. '1 he appendix' 

appears to consist of a reprint ot an article which' 
was published in the West Indian Agricultural 
Aemj Iasi year. Braudes’s investigation^ 
demonstrated beyond doubt that tile lungus 
Fusarium uibetiie, tor long assumed to be the 
vause ot tiie disease, is in fact the organism con¬ 
cerned, and for excellent reasons he prefers to ' 
oes< rihe the disease as “banana wilt.” * 

Mr. haw celt's hook remains the best account 
m -nglish of 1 he banana as an economic plant, 
and the new appendix adds to its completeness. 

1 he second edition appears opportunely at a time 
when increased attention is being given to banana 
cultivation, not only as a fruit crop, hut as a ' 
source of material for the preparation of useful 
foodstuffs. 1 

y.entnilbhitt / in die gemmle I amheirtichaft mil 
hmschhns der Font- und Teichwirtschatt, der . 
in-r-Pathnh, K ,e und -Medizin. Kdited bv Prof. 
Richard von dvr Ileide and Roiiert Lew in. 
Lrster Band. 1920. |>p. ->_j. 

hebrtider Borntiaeger, 11.d ) 90 marks. 

K 

lm.s periodical gives abstracts from papers deal¬ 
ing with agricultural and allied subjects; it covers 
the whole oi the (ierman work and a certain 
amount ot foreign Work also. I'o some extent it 

covers the same ground as the " (aliresbericht 
uber die f'ortschntle auf dem (iesamlgcbiete der 
\gnkultur-Uamie,” and we think the editors 
vvoulcl he well advised to avoid overlapping with 
that periodical, which already finds a place in most 
of our agricultural libraries. Then- is undoubtedly 
room for a good annual abstract for general agri¬ 
cultural papers, and it its scope could be" so 
widened as to include other work besides that 
carried out in Germany it would serve a useful 
purpose. 
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The Story Hook of the Field v. By U. Fabre 

Pp- -7 1 - (London; Ilodder and Stoughton! 
Ltd., n.d.) St. 6 d. net, ** 

The little volume under notice differs widely from 
the majority of the late M. Fabre’s works. It 
covers virtually the ground that is usually asso- 
ciated with the term “ nature-study,” containing, ' 
as it does a series of chapters dealing with the ' 
dements of plant physiology, their application in -' 
agileulture ami horticulture, and such processes ( 
<|S gratting, layering, taking cuttings,- and the 
germination of seeds. Sundry other matters, such” 
as bme, plaster, ice, wine, arc introduced here-, 
and there and the result is a very readable whole. ‘ 

and'rnn 'h Ae Charm ° f l ,t ' rson: ‘ I observation^' 
'[17 , Lh . of thf: P oet O’ that characterises Fabre's ; 
insect studies. 
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Letters to the Editor. 

\Thf Editor does not hold himself responsible for 
opinions expressed hy his correspondents. Nat her 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 


Biological Terminology. 

Wins (trie is repealed to !>\ name throughout two 
whole pages of N ui’KE (October m to answer various 
question-,, it would be churlish u» give no reph. 
But, now the holidays ate over, Sir Aichdall Reid 
must forgive me if 1 do not take up all his points. 
It is the more easy to escape graceful!}, bemuse one 
can refer him to the dear and thoughtful addn ss 
of Prut, (loodruh to Section D of the British Asso¬ 
ciation, which seems to put in more accept.tide form 
the ideas that Sir Ardulall is smuggling to impicss 
on us. 

To ionline m\self to the sentence, “Variation is 
the sole cause of uon-inhei it.met, etc.”, Sii Archdall 
Reid .xcepu im description of it as an identical 
proposition, and admits that the uotds "tile sole 
cause of ” an* redundant. The second part of his 
sentence I represent l»s “etc.,” because I agree with 
him that if means the same as the first paif. If 
Sir An hdall Reid asserts that these statements are 
also th» same in meaning as the sentence, “apart 
from variations, offspring tend to recapitulate the 
paiental des< lopment,” we must accept his infer- 
prefalion, merely pointing out that it has no great 
bearing on the alleged phenomenon tisualh known as 
recapitulation. 

These matters being agreed on. I would ask what 
is gained l»v this laborious insistence on the state¬ 
ment that ‘‘variation” and “ non-inh< ritanc* 1 ” are 
two woids for the same thing 5 Surelv the problem 
lu fore us iiinains the old one- What is the cause of 
variation 5 In this question the words “tile cause 
of” an not ndundatif Suppose we accept the 
whole Mendelian apparatus of separate factors and 
regard each as a minute pottion of a chromosome, 
admitting all the mechanism of their transmission as 
worked out by T. I! Morgan and his school, we 
have still to ascertain win' and how one or more of 
these units should change. Is the change alwavs 
sudden, and only the representation in the characters 
appatentlv gradual? Or may the change of the unit 
itself he gradual 5 Is the change puvluced sohdv In 
some action in the germ-cells, or mnv it 1 m- the result 
of a modification in the parental body'" II the latter 
alternative be proved, can we explain the futther 
apparenr fact that the change in the factor or factors 
induces a change of character harmonising with the 
em ironmentnl modification ? 

These arc a few of the questions that assail us, 
■and 1 have fried to express them without using am 
of the terms to which Sir Archdall Reid objects. It 
is hopeless to answer them by speculation alone; we 
must learn how the mechanism works. Sir Archdall 
Reid is right in emphasising the need for crucial 
experiments, but, so far as I can see, im biological 
colleagues do not need the lesson. What we nU 
A?hoyld like would be some suggestions of practicable 
experiments or observations that would decide .some 
•of the auesfions exemplified above. Rut that, even 
v Sar Archdall Reid must admit, would be something 
’oilier than “biological terminology.” . 
o-«i\ v ■ VA- ■ F. A# -Rathe,#* ,* 
>' t ;. >iV.. .’'T; 
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* Indian Land Moll use a. 

In an und.it* d Mtn, without address, published in 
N m rr «>1 Ovinbu (>, p i So, under the title “Indian 
1 md .Mollusc,i,” Dr. Annandaie states that he WrvXv 
otteimg the loan of the ni.iiiii.il of the Indian 
j Museum'to help in the ptepuUion of Mi. (ilide’fi 
work on these molluscs. 1 his is ilu fust intima¬ 
tion that the auibot oi the pubhdiet oi the editor Ol 
this volume has had of the <>lb i I )i Aunandal*# 
stales definitely that the <dht was ignored or 
refused.” ft ts impossible to ignote oi t> lu s -e all 
offer vvhit'll nevet anived. 

It is also impossible tc» make those who stavul at 
their work in India dining tin* font vi-urs of the war 
! realise the difficulties and straits under whuh we in 
Fairope were living. Had Dr. \nnandale been nearer 
the sent of the wai he might, peihaps, have realised 
that a very Iatge number ol ships coming from India 
Were sunk in the Mediterranean b\ suhtnai ines. If 
is not unhktlv that tin ollei is still King at the 
bottom of the sea in th» hold of some sunken vessel- 

\. K. Shipley. 

ChiisTs College Lodge, Cambridge, 

October ly 

Safeguarding of Industries Act, 1921. 

Pro*. Akmsiroso’s letter in Nah in- of October 24 
conveys the impression that be lias become suddenly 
avvaie of the potentialities for evil of the above Act 
in its present form. Protests h.»v<, however, appeared 
in the lb ess over tie signatures of Sir dittoed 
Allbutt, Sir Finest Rutin Hoid, and Sir ( 1 . Shm 
Womlln ad; and in the llou s e of Commons Major 
Barnes and Mi. V I). Viand attempted to have in¬ 
serted in all applicable clauses exi mptions for articles 
required for scientific reseatih. In this action Major 
Barnes and Mr. Uland wen guide <1 hv flu expressed 
wishes of the National Union of Scientific Workers, 
which has ,ils<> (might the clauses of the Dyestuffs 
(InijHHt Regulation) \ct, lq-m, and the German 
Reparation (Recovery) Act. 1*121. wliuh penalised re¬ 
scan li in this countrv. 

We agree that if we believe in out craft we must 
be militant in its prof eel ion, though we ate not surd 
that scientific work* rs would get much sluift if th«v 
adopted the polity IVof. \rms(nmg advocates. , We 
ngie*- that as an exjx’dienf in the presmt state of tfie 
English Constitution a strongly worded and unuui* 
mously supported memotial to ill* Prime Minister 
might throw into welcome relief the unhappy plight 
of science, anti we the rclote invite Prof. Armstrong, 
and those in agreement with him, k> support this 
union and the British \sso*ration *>f Chemists, the 
bodies which have taken the initiative in directing 
the attention of Parliament to the disastrous effect 
fh.it thc*abnve measures will have on research unless 
thev are speedih modified. The v might help us also 
to back up Major Barms m his 1 (Torts to get the 
promised commit fee for th<- investigation of com* 
plaints against the working of the Act appointed with¬ 
out further delay. 

We suggest that Prof, \imxtrong should add to his 
motion before the council of t)j*■ Ch< miral SiK’ietv the 
1 ccormnendation that that body should lend us their 
aid. 

F. Bairs tow, 

President 
A. Ci. CfllRCH, 

Secretary, 

National Union of Scientific Workers, *,"?*' [. , 
25 Victoria $ treed*, Westffiinster,, 

I^opdon 8 'Wii, Oet$hfy?*f, >' K, f , ; ' 
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Aurora Boreal!*, Terrestrial Magnetic Disturbances, 
and Sun-spots. 

In connection with tin: autor,» boieahs observed l>\ 
Majoi l»xkyr on S<pUmbtr 28 29 (Nuiki-, Octo¬ 
ber t>), then was a magnetic clisruntanu of lonrid' r- 
ablc ntlivity itcordtd at this obs< ivatory.' It twit* 
ntenceil at izh., .Se|rtomb«t 28. I hue were minor 
movements on the H manner, !) mu.lining quiet, 
until a more attive phase of the disturbance com¬ 
menced about tqh., Sepnmbtr 28. The major iiiovi- 
ments on all thru magnets, I), 11 , and V, rook place 
between ih. 30m. and ,jlt. join , September 29. 1 he 

extreme lances on the mrves were 1) 30', 1] Xjy, and 
V 857(7 to < <» S umfsj 1 lie mean daily ranges, 
for comp.n 1-.on. tor tin qua t days of St ptember were 
D 7', 11 ;<r, > arid V i 1 '/ 

The onl\ hpei on the sun on Septunher 28-29 was 
Of moderate u/r, in latitude t 8-5 and longitude 5O0, 
'and it Was apprise lung tin sun's western limb. Hut 
on Sepicmb’i .‘X the longitude of the central meridian 
of the sun was 344-1°. 1 his gives the clue to the 

probable •►itgin of the magnetic dislur bam e which 
acrvnijMiiiid the aurora, for the position is very near 
the longitudi ot the h-llmving spot of the great group 
of last Ma\, namelv, 358 8°, which on its passage 
across the mu's disc was connected with iKc series 
of magm He disiui bumes ol great violence. These, 
with a lull on Ma\ iX, persisted from May 12 to 
M.ry 21. I Ins spot-group was on the sun’s equator, 
and also uos-ad the central meridian on May 14-14 
(N;\U KK June 2, 1> 42b). 

It appeals to be most likely that this tegion of the 
sun has remain'd magnetic ally active siiKe the series 
of violent storms of Mae '2 21 hoi we get the fol¬ 
lowing sequtme ol magnet a disturbances, at intervals 
of 27 or 28 davs, uiuesponding to the jx'riod of the 
sun’s synodic rotation . May 12 it, v.v. great; June 
by to, great, July 70, modeiate, August 5-5, great; 
Septembn 2, v. great; and September 28-29, v. great. 

The magnets have also hern consid' rahly disturbed 
on the eath days of tin- present month of October, 
esj>ecialh on Oilolnr 5 and Oitobei 8 Meanwhile, 
the sun has been praetiealh sputb ss. Hut here, 
again, with tegnrd at least to the disturbance of 
October 5, there is a sequente of disturbances corre¬ 
sponding t<> the syiioflii rotation jieriod of the sun, 
which probably has its origin in the later phases of the 
violent storm of Mn\. The sequence is:- May 21, 
modern n, June 18. calm; Julv 15, moderate; August 

u, moderate; Sepbmbcr 8, great; and October 5, 

v. great. It will be noticed that in tins sequence the 
magnets wne quiet, and activity was in abeyance on 
June 18. 

Since the vioUnt storm of May there have been in 
all, until October .8, >8 moderate, 2 great, and 4 very 
great dist\uT»amrs All these disturbances, except 
four marked moderate, fall into four series corre¬ 
sponding to the svnodtcal iotation of the sun, and of 
these, again, 12 moderate. 2 great, and 3 very great 
belong to the two serif's already discussed. It would, 
therefore, he piemature to conclude, from the absence 
of sun-spots or other mii f.iic phenomena of the sun, 
when rt magnetic disturbance occurs, that there is 
only a casual connection between suti-sjK>ts and terres¬ 
trial magnetic disturbance. An area on the sun may' 
.seemingly remain continuously or recurrently active ; 
for several solar rotations, even after the disappear¬ 
ance of the original solar distuihanre. Or it mav be 
that clouds of elections discharged from a very active 
region on the sun remain undiffused for n consider- ; 
able period. At tlie same time it is not evident whv 
the magnetic activity should sometimes actually in- 
crease after a lull stictffecHng the, original violent dis- 
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j lurbatice. Pos>ib.y spectro-heliograms in calcfti* 
I light may help to elucidate the subject. 

A. L. Cortik, t 

j Monyhuist College Obset vatory, October 14. 


8ex*change hi tje Native Oyster. 

Dk. Orion's letter on the above subject publisher 
in N.uukl ot July 7, which I have just seen, touches 
a matter not only 01 great biological interest, but also 
ol maikcd importance m the economy of oyster 
fisheries. 1 can conlirm the piesuice ot sperm- 

moiu.tL* in oysters which are functioning as “white- 
sick ’’ females, and also the observation mat on being 
placed in sea-water the speinis appear to be fully 
j uj>e. There are, however, a large number ol oysters, 
appaiently tin majority, in any lair sample Which;, 
may be examined at the bleeding season winch show 
j no advanced female elements, but aie functioning > 
solely as males. 1 best* oysters, so fat as I have beep *■ 
able to notice, do not show signs ol any lapid sex- ‘ 
change. 

Wnen one icllects that oysters are naturally found 
in beds. and that fertilisation requires the free passage 
of sjicrms through the water to impregnate functions 
ing !eniales--it we are to discaid Lacuze-Du tier's idea 
ol self-fertilisation it seems inevitable that there is 
an immensely greater lo>s amongst the male than 
amongst the female elements, and the presence ot art'' 
excess oi males seems explained. In the same way 
the development of active sperms in the gonads of ’ 
oysters which are nheady bearing fertilised embryos 
in their mantle cavities may be a provision to further 
augment the supply ot sperms. The annual breeding 
period— physical conditions being favourable—is 

spread over a considerable interval in this country. 
During the past summer, lor instame, free-swim¬ 
ming spat could l*e found early in June, yet 1 found 
oysters with black spat on July 20, and “white-sick" 
oysters as late as August 2(>. In that period, it seems 
probable, from Di. Ot ton's obs< i vat ions, that indi¬ 
vidual oysters mav have functioned firsf us female 
and then as male shellfish. It would he verv interest¬ 
ing to team, hovvcvu, if in the Plymouth observa- 
tions any oysters functioning lirst as males showed 
any signs of ripening into females. The annual 
change of sex which Dr. Orton refers to as possible 
mav be only in those oysters which are first pre- 
! dominantlv female in sex. \Y. L. Cai.dfrw ood. 

Edinburgh, October 14. 


A Relation between the Combined Afomic Volumes and 
their Optical Refractivities. 

It has been shown (“Monograph on Molecular* 
Volumes,“ Longmans, 1917) that there is a periodic! 
relationship between the atomic volumes of the coin-''' 
bined elements. The submultiple 3 b. which is the 
atomic volume of combined hydrogen, has been found 
significant. 
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me atomic volume ratio,? from solids an* F-'^S, 
Hr -8S, and I-17S, The differences now 
with those of the atomic refractions 
fc (t) There is a decrease in the atomic volume from 
Sirbofi to fluorine, silicon to chlorine that i\ against 
percnsing atomic weight 

(2) 1 he differences betiwlm successive members of 
.he same seiies are euual to the volume of hydrogen 
an approximation) 

(3* I he different r bet w ten the volumes <>f sue- 
essivc homologues is 11x36. 

w is 3 between scries 1 and 2. 
n is 2 ,, ,, 2 «md 3. 

n is 2 ,, ,, 3 and 3. 


ratio* is equal to 0*07, which is similar to the valency 
value. 

A ?elation can be found between the atomic reftttO 
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. If tin masses be compared, there is a dilfeience of 
in rlie first scries and An - lb (}.x 4), 33, arid 37 
espectiudv between group*. : to t, 3 to 2, and 3 to 3. 
t follows that there is a concentration of matter 
rom within to without, or that members of the first 
nd second *u ios arc less condensed than those of 
ucueding series. 

T hr re is also a dilfomua of ; 7 between alterna- 
ve values of a single el« ment () 11 and 7 3, A \ 6, 
250 and 21 b, ^3, and so on. 

The volumes thus indie,He that the elemr fits me 
uiif up from discrete parts which are similar for 
II tile dement-.. flu indication is, of course, not 
tceptionalh cVm , but it is v*iv pronouiu ed 'Ibis 
■ not suiprising, siting that liquids are subject to 
> mam (lifbrenf inlluenees 
If \ \ *s b<* plotted against A.M.N, paraboloid 
an.-s are formed (a) at b 1, in solid state, (b) at 
bsolute /no b < lo\ Note esprMallv (he rare gases 
Ne ;(>. \r 14 p Kr 177, Xe 228 251, Nit 7X7 ( c f. 
K. \. r. as, , Jouru. \mer Chem. Sue, Ma\, ip7i). 

„ A pr riodic* relationship also exists between the 
atomic refractions. Trnube was the first to indicate 
a valeiuv lelationsbip, but in a vnv imperfect 
manner. 
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It is < \ id< nt that ihe numh< 1 s for men 1 hi is of the 
thiid sei ies fall short of the atomie minibus. 

Mn. AN 25 Nii r 2! A4 
V A.N, 23 N Ai I9 A 4 

Hr. A.N 35 N»r2i £14,01 1 ?, if members of the eighth 
group numbei onh one ,'tsO 
topes'. 

As A.N 33 Na 19 Aj4 

From this it follows that a larger nucleus of the 
numbers of (he longer sera , beer mes impermeable to 
light, the number being much gieatu for even series 
<>l pei n> I } I’h. sc 1 onsuh t aitons point to the fact 
that some* untial condition produces a r< p< ilmg power 
on light-waves of modeiate length and speed, whilst, 
on the other hand, tin electrical rather than the 
material .dements tend to retard the light 
It is thus seen that time is a clem and distinct 
con licit ion between the atomic volutin*, the atomic 
tefr.u tions, the maid -up of the elenu i)b, and also 
their evolution from sub-atomic diswtie 1 Je< liificd 
pm tu l's. 

I he areompanying nine (Fig. 1) shows the nature 
of Hie relationship in a general wav, and this U 
apptoxlmatelv rectilinrar, 

F.\ptesxrd numerically, this becomes 
V* -V 

R 1 . K " -' ;S 

also 


5 1 

l lie cliffeienci’s hitweui sent s are 2 K, 77, and 

r? reaper tivrdv, the latter being -mail brumse 
foi one property and 2 foi the other 

fhe relation ^ is equal to a betweui uicressive 


Similar serial and group relationships are noticed 
In the atomic refractions as in the atomic volumes. 
First, successive differences of from 081 to 104 are 
noticed from element to element in tin different 
series, and this corresponds to the atomic refractivitv 
of hvdrogen, or, showing a rough proportionality to 
their respective valencies, C 3 (6 (4x0.84), N 2 g> 
(3x0*70), O 148 (2x074), F 1x067, Ne o. The 
atomic refrnctivities, howevei, differ considerably in 
different circumstances. 

The differences between the values for homo’ogues 
v4ire again a considerable multiple of the unit- - 
,n~ 4 (4x1 13) between the first and second groups, 
.4 (2X034) between the second and third groups, and 
again 4 (4x1 27) between the third and fourth groups. 
The unit is, however, larger in the group differences 
,thap ip the serial (o*8r to 106), We know that (here 
& justification for these multiples from observations 
<A'atOfnic degradafey pbenomeha* Dividing by 8 the 

*'■" - so: 2.713, vet. ao 8 ] ' 


groups. 

'Fhe light-waves from tin* evidence of optical refrac- 
tivities appear to pass chiefly through the gaps between 
the atoms A | B | C ! 1 ), as through a grating encoun¬ 
tering the valency electrons which tend to retard them. 
Onl\ single rings of elci irons in the first series* are 
affected hv the light-waves, the nuclei not being 
affected. This is shown by the diminishing rrfrac- 
tivities with tilt* increase of atomic masses in Ihe 
regions of the m i iodic system under examination. In 
the second and subseononl series a shell of electrons 
(several rings) is influenced, -a similar kernel riot 
being affected. Anv influence which causes the elec- 
invn.s to be drawn more into paths of light (unsatura- 
tion) results in an increase of the refrai tivitv. 

If the electrons be supposed to he distributed in 
space, according to principles of euual distribution in 
the same Atom, 1 with, perhaps, constraining di&turb- 
.. t Oef»h#Arftln)odt)ff.fprr»f«^fw*Ophewy 
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arret'** in po-mron in some combinations, it if* probably 
that a chimin and approximately equal share of space 
must hi a< corded to «.uh electron. 'J la* approxi- 
mateh rectilinear curve points to this fact. Both 
proper ti« ■*, liovu'v r, difii r sorncuh.it in different 
combmat'nm* f no that some slight modification is t<> 
he umi<*) stood. 1( is, however, sutfiuemlv interesting 
to he able to Inure such a relation when it is con¬ 
sider'd that nutln r th" atomic volumes nor refrac¬ 
tions ran be direct Iv measured, but are derived con- 
Mants. 

Some ol the v.uiations seem t*> point to variable 
relations with the ethereal medium. Negative 
anomahifor r*\,nnple, are at present incompre¬ 
hensible, the whole of the atomic ir fractions (>t, say, 
oxvgrn in PfOKig, toe i sample, clisapfwuring enlirelv 
Some of the per 'ultmn changes are equally d’nVult 
to /e\pl un. 'I In* pitiodir relationship between the 
elements point-* rather to a spiral anangement (umb r- 
t*f‘>od in a solid sense) 1 <»t the elrt lions than to a 
soi U*- of lin^s 'lliis arrangement is due to the fact 
that the spiral is one of the natural modes of motion 
ot the .ether and discrete particle-* immersed in if. 


This i- shown in the case ot spun! nebul.v. The 
vortex is anothei condition, (itaduul disintegration 
of the atoms- is thus more easily understood, and 
devolution U icveised evolution. 

T’p u> the present the* charge on the electron is 
regarded as static, but the* existence of magnetic pro¬ 
perties suggests rotations of electricity on the material 
particb s. I his would insult in a magnetic flux. It, 
how evei. seems to be impossible to distinguish the 
charges within the atom. 

Sole. \ numemnl 1 elation with the atomic masses 
suggests itself m }r„ xK, E being a factor prohably 
representing < c m enlrat ion ot mat let (atomic density). 
mi h {i x F />„ for A Z 

^•■=b(2, 2, 3, 3) not for fust seties except for C. 

0 n 

Cl 6x3x2* 46 

Mn 8 Xx 3X2*» 52*8 f55) 

Br 88x3x3- 702 (706'i 

1 iyqx 3X 3- 125 1 (126). 

F diminishes from gtoup 7 »o 4 and* inctenses 
dlfferentls in the groups. This relation is, however, 

* A *ph*ricai lovfkotMilan **ilh » vortical centre ai,d a peripheral 
rotation (modv! *ltp*kiK»»). • \ •>*,,, 

NO. 2713 V VOL. IOB]:* 


ba'-ed on products, whilst the additive cuiuuImTv 
factor is evident; still, the 1 elation is interesting. Ill 
ne\t homologue alter Cl is Hr (red liquid). *HCt 
1-, however, a huge gup bctwc'.n the two. Instep 
ot an t.tsilv coiulc risible yellow-red vapour at 55, a 
s>,me. twist we get a metal. Iheie is a similar dtfe 
p it it \ between Hi and If CrinvLsh Lk BaS. 

0 Springfield Crest* nl, M. IhTiets, Jersey 

Hybridity and the Evolution of Species. 

\s th** author of the T lic<*ry of h\ olufion by 
Means of ifvbndisation," I am mutually much in* 
ti’Msuil in iht* retent papers bv Dt Harrison and Mia* 
Blackburn, w hit li pioved bevotid anv reasonable doubt 
iliai intisi British mse-spc cic s are of hybrid origin, 
though this was not suspected 1 he authors basdtf 
their conclusion that hvbriditv is one of the prime 
f.utors m the c\olutioii «.f species, if not the onh' 
one, on their cs tologn al results, vvhu h agree* with’* 
those* of Tackholm -on a much larger number of ro»«- 
spe< ios from all pails of the world 1 he reviewer of 
their papers in Nvnin of Septnubn 15, p no, does 
full justice to tin* importance of 
these results, and directs attention 
to Jeffrey’s work tending to show 
that the presence of “had pollen”'' 
is proof of a hvbud origin - a view 
much strengthened by Brainertf 
and Petersen's study of the New 
England Rubi (\ ermont Agrie. 
Expt. Sta. Bull. No. 2171, in the 
course ot which they find much ‘ 
hybridisation and no forms with 
entirely good pollm. 

To this view the reviewer takes 
exception. '1 hat “had pollen” 
is unsafe as a criterion *of 
hvbriditv is shown, he savs, how¬ 
ever, bv other results. As such he 
considers the fact that isolated 
species, such as the Californian 
Trillium giganUum. the nearest 
relative of winch is in the Eastern* 
Mutes, possess a uii.un amount 
of had pollen 1 am sonv to say 
that l fail to sec the hem ing of 4* 
now isolated habitat on 'the* 
problem in question 1 sup¬ 
pose that the reviewer wifi 
agree with me that the origin \>f Oenothera biennis j 
which for .several centuries has been a feature of the* 
flora of the dunes in manv European countries 

originated elsewhere than in Europe; so why should^ 
Trillium giganteum, and Ihrcn on iJcnlalis and 

Seoliopus Ihgclovii, the other two species with bad 
pollen which he quotes as proof of his contention, have* 
originated at the spots they now occupy? And if 
they origin.tied somewhere else, the argument against 
their possible origin by crossing dew s not hold good.' 

\ dp, Holland, October 4. J. P Eoisv. ' 

1 1 is perhaps otilv natural that Dr. Lotsv should 
take a special view of any facts that bear on, hrs 
theory of evolution by hvbridisation, but in the above* 
letter he is clearly begging the question. In th© 1 

article on British roses and hvbriditv to which he¬ 
aders it was pointed out that the original authors dtft 
not consider all British roses to be hybrids, but 
looked upon the diploid forms and the PimpineUi- 
folia? as pure species. In such cases as TrillimiV 
Dirca, and Scoliopus, it is not sufficient for him 
suggest that they must bo hybrids merely because; tJMrjfc 
have .bfld potjotuThe fact, pt*fyiou|lf\. cith*t 
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Jllen sterility and fertility behave as a pair of char- | 
fcters in the sweet pea and the velvet bean should j 
^itself Be sufficient to give pause to those who would j 
(te 10 regard bad pollen as a proof of hvbnditv j 
ihe theory of mutation equally requires the occurrence 1 
F ,3 certain proportion of defective germ cells. 

The Hagedoorns, in thciP mem book on ‘The j 
Relative \ a!u» of the Pioeesses Causing E\ ohition,’* i 
Iso support the idea of the origin of species by cross- ! 
lg, bur are obliged to admit that loss mutations must I 
:cur, though why thev should confine themselves to 1 
»ss mutations is not clear It will be necessan to j 
ring some mote convincing argument in support of 1 
ybridisaiton d< a consiiucuve evolutionary factor i 
efore it is likelv to 1 eceive much serious tonsidora- ! 
on’from biologists. 

fur Wriiik 01 rut' Akucik. | 


f'r. We define the four co ordinates of the .event P 
by the equations. - 

„ - / „) 

li!\+t\) 

It is to bo observed that this L«*.otdmau system, 
although from the method of delimtion applicable 10 
(lit* must general gravitational fields, will, m the 
absent* of such fields, give file same vahe s |<»r the 
eo-oidirutes of an event as those obtained 1 »\ rigid 
body measmements Irom three points of a ligul body 
and b\ a system of clocks. J. !.. Syxr.p. 

Department of Mathematics, University »>f 
' 1 * 1*1 onto, Toronto, (’anada, Septembei in. 


A System of Space-Time Qo-ordinates. 

The common instiuments of measurement proposed | 
1 theory and employ d in practice for the co-ordina- j 
on of physical events consist of rigid ba 1 s and i 
locks. 1 he limitations of such methods are obvious, j 
he erection of a rigid bar for the direct determiua- ! 
on of the distance of the moon from the earth is I 
iconceivahle from a practical point of view, while ! 

is a gross absurdity to speak of the* measurement I 
f moN cedar distances hy means of rigid Ixxhcs. 
here i> onlv one type of connecting-link acioss sp.t< < 
aitable for co-ordination of events, namely, the light¬ 
ly. I here define a system of space-time co- 
rdinates which involve only one metrical quantity, 
ie vibration perbxl of an atom. 

Let ihete be a vibrating atom at A emitting light- 
3vs. I h« Imtc at A is read from the atom then*. 

,et P !><• rmv other particle, which sends hack m- 
tantancouslv to A the light-rays aniving from A. 

.Ct a lav stait from A at tune /' and return to A at 
me t". II an event occurs at P a* the instant of the 
rrival of the said rav, we shall di fine two of the co¬ 
ordinates of tlie event as 


distance of event from .1 - r, • )(i" -t'), 
time of tvent x,- 

tile expressions in italics being defined by these state¬ 
ments. 

Let 15 and C he two particles such that is con¬ 
stant with inspect to time for each of them. Let a 
light-rav lie emitted from B and return to 15 after 
reflection from C. The departure from B and retuin 
to B of this ray are two events at B, and we have 
already d* fined the time of events occurring at B. 
Lei the rav leave B at time x\ and return to B at 
time v" r I < t C be s ( > .situated that (x\ - \\) is con¬ 
stant for all successive rays 

A, B. and (' constitute the frame of co-ordinates 
For sake of example, we may observe that three of 
the rornois of a rigid lecfangular block at nM in a 
terrestrial laboratory satisfy the conditions imposed 
on A, B, and C, si, fa 1 as our experimental accuracy 
Can ascertain ; w bethci they would continue to do «-o 
If the block was rapidly revolved about an avis is a 
matter for experiment to decide. 

We have now three particles. A, B, and and 
from our definitions we can write down the time of 
ah event omming at any of the three. Let nnv event 
P occur. Let it coincide with the arrival of a light- 
rav from A which left A at t\ and returns to A at f. 

• and with the arrival of a rav from B which left B a 
'f^'.ahd returns to B at t\. and also with the arrival o 
a, £ r \vhic.h,le£t C at t' e and returns to C at 
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Aeroplane Photography lor Archaeology. 

Puotoi.turns fiom an aeroplane taken on a clear 
afternoon a little* hefoie sunset would give good records 
of ancient Bntish and Roman camps, “caslhs," vil¬ 
lages, rings, pack-tracks, bat rows, ditches, and other 
eatthworks, and, as in such photogtaphs taken in 
Mesopoiaini.t, would prohahlv reveal details that can¬ 
not be distinguished bv inspection on the ground. 
Photogtaphs might vield almost as much information 
as the models in the Pin Fivers Museum at Burnham* 
which were made* from laborious con tom suiveying. 

There are bundled* of sue It eaithwoiks on Salisbury 
Plain, and many of them are, no doubt, 1 elated to 
Stonehenge and to Avehurv. Tile stereoscopic coin* 
bination of two successive photographs might disclose 
those parts of the hanks and ditches which are nearly 
obliterated bv the village of Avebuiy. (imciul model- 
ling is wanted rather than line* detail. Pei haps such 
wotk might bv done by learners 

A. P. Tuom.K. 

f»M\stones, Teffont, Salisbury, October i.\ 


Cosmic Friction: A Query. 

WuiriNo with proper deference, 1 would ask astro¬ 
nomers whether it is not feasible to consider that the 
solar system may occasion alls journev ihiough a 
legion of space occupied by <*\< eedinglv diffuse 
matter? Under siu.li conditions the 1 exceptional ap¬ 
pearance of a large- meteorite c ml side the earth’s 
atmosphere might he possible; and some minute 
shortening of the period of a quicklv revolving satel¬ 
lite, like the moon, might show itself by a cumulative 
advance of position Contrariwise, if ever (say 
between 1865 arid 1871) we passed through regions 
altogether free* fiom even such evanescent fiiction, $ 
readily affected comet, like Encke’x, might tem- 
porarilv recover from its usual perturbation 

Ouvrri Lonr.R. 


Muscular Piezo-electricity? 

Ilnur is a rc mat liable similarity between flu* struc¬ 
ture of those organs of electric <ejs which are 
gencralh laid to be the source of their * shocks* 
and the* struc ture of certain artifiriallv grown owals 
exhibiting (hr pi< #>-f Ic ctric* property. N it possible 
th it there is a connection bet wren tile two. and that 
these creatures do produce piezo-electric it \ In the con¬ 
traction of these organs? [ should be interested to 
know if anv of your readers have found anv con¬ 
nection between these two phenomena. 

E. WlUOTHKMFY RtT$fiEl.b. 

Trinity CollogueC^hibrJdgc, October ip. 
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Speaking Films- 


By 1’Kor. A. O. Rankinf. 


r ill". publmty recently given ('limes, Sep¬ 
tember 24 and 2b] to reports of the suc- 
esslul synchronisation ut speech and action in 
Lmematngtuphy makes the proent an appropriate 
tme for desctibing the production and use of 
ihotographie hints bearing sound-records which 
ire reproducible. For the novelty of the recent 
nventions does not he in the speaking films thein- 
elvus, but in their combination with picture films 
o as to t (institute the so-called “talking- pic- 
ures.” It was about the year tyoo that 
irtist Waller Kulimer made the lirst speaking 
ilm. Hit; ptoiess is described in his book cin 
‘Wireless Telephony," translated into Knglish by 
. Krskmo Murray in 190H. Rulimer’s invention 
vas the natural outcome of his work on pholo- 
elephony, the principles of which are treated in 
he same work. In photo-telephony there are im- 
losed upon a projected beam of light fluctuation!) 
if intensity wlmli corresjiond to the soutid-\ibra- 
1011s associated with speech; for purposes of re- 
iroduction Ihc light is allowed to fall upon a 
ekiunni 1 cell, which, by its well-known photo- 
lectnc properlv, controls the eurtent in a teles 
ihonte c irruit. It was a simple modilicalion to 
arry out the process in two distinct stages, viz., 
1) to photograph the Hticltialions of the light 
ipon a moving film, and (2) to actuate the 
-clenium cell at leisure by intci posing between it 
inrl a s.mce ol light, the developed film moving 
it the same speed as before. i-or this device 
Tuhnier chose the descriptive hut uglv name 
‘photographojihoiie," and printed rcpioductions- 
it some ol tlir films obtained hv him ajipear in 
hat chapter ol his book uhiih hf-ars this name. 

Riihmer's method of obtaining the iluctnations 
if light corresponding to speech was to stiper- 
mpose upon the current in an electric arc v aria- 
ions due to a microphone actuated by the voice. 
This method has been used by several later 
nvestigators, including If. Thirring (Phys. Zcit., 
1. 07. 1020I, who has also devised a particularly 
-ensitiv-- form of selenium cell. The chief diffi¬ 
culty- in (onneclion therewith appears to be that 
if keeping the arc in a sufficiently sensitive coa¬ 
lition. In an entirely ditferent method, due to 
the author, described in \’vn iti- for Vcbruarv 3, 
1920 fvol. 104, p. < >0}), under the title 
'‘Telephoning In light,"'-' this difficulty does 
tot present ilscll, and a fluctuating beam 
if light with tin 1 neeessarv ehatacteristics is 
abtained with ease. Us application to the pro- 

V Sclpi imp is nol 'lii- -.ills sub-fanr- wi:I.(lilr for (his Other 

!ioto i-l^ctric cell* hftvc ln*«*n o>mirit* i**d timing mtttl notaWv the 

‘ thalotodr gell " of T. " . Ca«* ,md the “ nntitiionlte «el| "duo to W S 
•Hp-oli-r* 1 he <trn*itive «.uh<tn»f e< here involved Are «iilp!tt(!rs of thul¬ 
ium nnd antimotiy rrsprt lively. 1 lit* jH.tuvt* incrit« of sin h cello are ujien 
o question, «nd require • .ir-ful evpertment.il investl^ation : tin* they do not 
iffrrt at all the principles of 8 <hiii< 1 trprtdm tion from photnf rwphic films an 
levorihevl in this urt’u'le. 

3 The Article here refftrud to should be rcod in «onjtim.tn«i with the 
>reient one. 
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duction of speaking films has already been indi¬ 
cated ( 1 ’roc. 1’hys. Soc.* vol 32, p. 78, 1920), bus 
many new records have been obtained since thy 
date of that publication. 

The mode ol recording adopted, which difleri 
in no essential respect fiom Ruhmer’s, is to allow 
the fluctuating beam of light emerging from th( 
photophorie transmitter to fall upon a condensing 
lens, 1 ., (Fig. I), so that an image of the origins 
source ol light is formed at S. A narrow, hori¬ 
zontal slit thus illuminated at S serves as s 
secondary source, and the lens 1^ brings an image 
of it to a focus upon a continuously moving photo¬ 
graphic film suitably enclosed. A slightly different 
arrangement, which is superioi optically, is tc 
place a larger slit close to, and extending over 
the lull aperture of, the lens I.„ and to obtain 
on the film a suitably diminished image of the 
slit by giving the lens I,. the appropriate focal 
length. Bv providing in addition that the focal 
length of I,, is equal to the distance the 

image ol the original source, usually quite small, 
coincides with L„ of which the central region only 
is thus used, and aberration is much reduced. It 
will he seen that the moving film is exposed tc 




a nairow liar of light, perpendicular to tin direc 
lion ol motion, ot which the intensity is varying 
in accordance with those sounds which havi 
- actuated the photophone beniii. The tesult is lha 
the film, when developed, shows a band varying it 
opacity as the length is traversed, and looking 
very much like a discontinuous spectrum. Tvvi 
examples (reduced by one-fourth) are shown ii 
1 big. 2 the records of the words "beet ” ant 
“this" respectively. They have been choset 
because they are short, staccato words capabli 
of being reproditt ed in the space available. Thi 
i beginning ot each word is at the top, and thi 
speed of the film was about 1 3 metres per second 
The amount ot detail shown in these record; 
depends, of course, upon the relation between thi 
width of the slit image on the film and ihe fiiti 
’ velocity, loir those shown the slit image vva; 
about o 2 mm. wide, so that frequencies of severs 
thousand per second, if present, should be visually 
detectable. . 1 

The procedure for reproducing the sounds ft£0 

} the filmsvery simple. AM that is.tyeeded is. b 
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kus the light from a narrow source upon 
Im, and to allow the light which penetrates 



beet “this" 

no 3 

film to tall upon a selenium cell connected with 
a batten and telephone receiver. For example, 
the arrangement shown in Fig. 3 


the. 1 elicited this article, has apparently been able to 
the ; attain augmentation sufficient to actuate eflec» 
ti\t-K loud-speaking telephones so as to be audible 
I throughout a room; but the number of valves 
! used in cascade has not been annomx ed, 

1 here arc certain somewhat mnntkable features 
I in connection with tlu: sottnd rcptoduction from 
hints such as those illustrated. 1'hcse, although 
already enumerated (for . at.), arc worth empha¬ 
sising, .Strictly, in order that the sound \ ihraticms 
I teproduced may correspond exactly to those which 
j originally controlled the beam ot’ light and gave 
! the photographic record, the speed of the film 
! should he the same during recording as during 
i reproducing; hut the ear and btam are apparently 
I capable ot recognising a word even though the 
1 frequencies associated with its uttei.mie have 
been altered in constant proportion to a consider* 
i able degree. This applies more to some words 
J than to others, but, generally speaking, precise 
I equality of hint speeds iu recording* and ropro- 
I ducing is not necessary, nor does there prove to 
i he any need to take particular care to secure the 
correct photographic den,site ; the articulation of 
the reproduced sounds is wonderfully {food with¬ 
out this elaboration. Most remarkable of all, 
however, is the small effect arising from widening 
the slit image used during reproduction ft has 
h'*en found that this image may he made several 
times wider than when recording without marked 
deterioration of the reproduced words. Ml this 
. points to the fart that effective listening demands 
only the existence of tile chief features of the com. 
plicated vibrations constituting speech sounds. 

; I Ik* practical effect is that in gramophones gener- 
1 nilv the sjieei] used need not he so large as to 
I record all the finer details existing in the vibra- 
i 1.10ns, and in the case of the partinilai optical 
j gramophone under Consideration, ,1 film speed 
much less than that indicated above would suffice. 
Kxperiment proves this to be true, and successful 
lilms have been made, as was anticipated, with 
speeds of about yo cm. per second {the approxi¬ 
mate rate in the kinetnalograph as ordinarily 
used) and a slit imago o 2 mm. wide. The 
deg tee of success in reproduction mav be 
judged from the fact that single words, 
isolated ftom all context, are nearly always 
I recognised at once, in spite of tlu* severe test 
which such an arrangement obviously imposes. 


works satisfactorily. Here the slit S 
is illuminated bv the, condensed light 
from the arc, and its image is r 

formed on the moving film at F. .-*''' 

The light reaching the selenium 
Cell, upon which, if necessary, it can Art'\ 
be concentrated by an additional lens, \ 

* fs caused to fluctuate as the film moves, 
so that the corresponding sounds 
are heard in the telephone. It 
is usually necessary to amplify the 
fCtble telephone currents by means of one or more 



Telephone 

•y*~^x N rf'cefv«r 


!i!i!i!k 


foible telephone currents by means of one or more In passing from the consideration of speaking 1 
thermionic valves. Mr. Bergland, the Swedish, films alooe to their, synchronous combination with 
inyeotor 'Whosle■ rtcent kinematoffraph wfrk jykineniatbgTaph.pictureay' we pass from facts well 
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established v < n-ntili«.:aii) to intormatum at present 
only obtainable in newspaper reports Kmplusis 
need not be laid on the obvious adv.intakes ol a 
jtltn sound-m ord over an ordinary rm*i liana ally 
produced j.;iamophone record. Combinations oi 
pictuie films and ordinary gramophones have 
been frequently tried witliout success sulli* u nt to 
ensure their survival m pr.u ti( <•. I he dilluultv, 
ol lotirse, mainly arises liom the impossibditv ol 
preserving syru’hionisin betueen a gramophone 
record and a film the length ol which is gradually 
but inevitably shortened by the rt pairing o{ (re¬ 
fluent breakages \V 11h the sound-record also 
upon a him, the appropriate adjustment can 
ah\a\s be made, especially in the ideal cast win re 
a single him heats both picture-ami sound-records, 
side In sale, undt 1 which conditions it becomes 
automate 1 be arrangement ot two separate 
films, 111 n both 111 recording and reproducing on 
the same sh.dt, lias, according to the 'hint's 
report, been adopted bv Mr. Bergland; Mr 
Gnudell Matthews, «>u the other hand, announces 
that he* has been able 1 , in spile ol the small .space 
available, to h< me the advantages ol a single 
film, a newspaper reproduction of which is given. 
In neither case are the reported details complete 
enough to indicate the actual mechanism em¬ 
ployed One point ol somewhat curious interest 


seems, however, to be fairly definitely establish*; 
An examination of the* printed n production, 
Mr. (iiinclell Matthews's him shows that the soun 
ri.orci is of wh.it may be called the ordinary ty 

1 c. it consists of the trace of transverse moV 
mc-nts ot a spot of Ifght on a moving him/: 
familiar in oscillograph and other wave-moti* 
records. A talk which the- author was fortune, 
enough to have recently With l’rol. \rrbeniu 
who was pic sent at (he fust deinonsiratic 
<>t the* new .Swedish talking pictures, made, it cid 
that Mr. Bergland also relies on this same plat 
It is not f.csv to .see how such transverse reear* 
lend themselves to effective soimd-reproducliot 
On the face of it, they would appear to b 
distinctly interior for this purpose to th 
records described and illustrated in thi 
art iik, and details of (he- manner in whic 
the selenium is actuated will be awaited wit! 
nit* rest. 

Wc have yet to learn also by what niechanfcn 
S\ m'hionisation has been effected. Feng nlthougl 
tlie principle involved is very simple*, and th* 
general method ol procedure is quite obvious 
there have 10 doubt arisen in practice detail: 
uhitli present serious diffic ulties. We mn\ hop: 
to hear before long what these are and how they 
have been surmounted. 


The Oppau Explosion. 


T ill* dire* tors of the Hadis* he \mlin- und Soda- 
fahnk state in th** /erfsc hnft jut Angc- 
iVttndtr ( Jii'nnr for October 4 that the explosion 
at the nitrogen fixation works at Oppau on Sep¬ 
tember 21 took place in a store containing about 
4500 ton* ot ammonium sulphate* nitrate 'they 
explain that, before the war, only sulphate of am¬ 
monia was made at Oppau; ammonium nitrate 
Was manutac fined during the war, and since then, 
iniviuie** of ammonium nitrate and potassium 
chloride, .tn*i more recently ammonium nitrate 
and sulphate lor use as fertilisers. They defi¬ 
nitely stale that no ammonium nitrate was present 
in the works at Oppau at the time of th* explo¬ 
sion, and go on to say that while the explosive 
nature of ammonium nitrate is well Known, this 
feature ran be < ompletely eliminated by mixing it 
with potassium or sodium chlorides; the double 
salt, -A 1 I,A 0 .p(\U 4 )oS 0 4 , had also been shown 
to be non-explosive when pure as well as when it 
is produc e cl on tin* works scale. I hey proceed to 
quote evidence as to the non-explosive character 
of this salt from the fact that it gives no distension 
in the Trauyl block test, when exploded by means 
of n detonator containing 2 grams of mercury 
fulminate, and in substantiation of its innocuous 
character they adduce the* fac t that in factories 
producing it no incident has occurred for a number 
years, when explosives have been applied to 
it for the purpose of breaking up blocks of the 
mtacd salts which have sef. hard. They, deny that 
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Opp.ih was completely destroyed. and s;,y that 
the portion ol (he factory devoted to the produc¬ 
tion of ammonia from the air and of ammonium 
sulphate is comparatively uninjured, so that the 
rnanufarturc eould be started again, and they end 
with an dssuranrr that the prodm lion of ammonia 
bv high pressure as earned out by the ltadischc 
Anitin- und Sodaf.ibrik has nothing whatever to.do 
\\ tth the explosion. 

It m.n he remarked in loimeetion with this 
statement that no reference is made to experimen¬ 
tal work on the explosive character of their pro- 
dm t on a larger scale than b> attempting to fife 
it by a No. 8 detonator in a Ttauzl block. It is 
known, however, to explosive technologists that 
ammonium nitrate responds only feebly to such a, 
detonator, hut that it can be brought up to detona¬ 
tion by a suitably chosen initial impulse. 

I he Times of October ij gives an account of 
some vtry remarkable evidence brought out at, a 
sitting of the (ierman Parliamentary Committee 
appointed by the Reichstag to inquire into tfefc 
explosion. It appears from the evidence that i$if 
process was being worked intensively and without 
adequate chemical control, and it is stated that in 
the preparation of the ammonium sulphate, nitrate 
the ammonium nitrate was not always dissolved, 
but passed on to the store as such. Evidence was 
also given as to the fact that blasting was resorted 
to for the purpose of breaking up the hardened 
mass, and, in a further report,, published, in th® 
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( pies of October 17, it is stated that this blasting 
IS sub-let to y firm of contractors and was done 
tmen on piece-work. 

There appear to he at least three commissions 
iVestigutmg the accident : one, appointed by the 
ftie-hsl.ig, another l>v the»Bavarian Government, 
nd a thiid by the Workmen's Council of the 
j^pp.m factory, and it is gathered that there is 
jmic conflict as to the powers and status of these 
tfmmisuons. An adjournment of the impiirv has 
(tridently been made* but it is not clear as to 
nhether this is for the purpose of obtaining further 
ftideiiee on the danger of blasting, or, as is sug¬ 
gested bv the writer of an article in tin Chemiker- 
Icituui; of October o, on danger that may arise 
him bluing up of the mass through the 


hbenrtion ot nitric acid from ammonium nit rule by 
the acid held as an impurity in the ammonium 
sulphate. W ith it paid to the Intlei point, it is 
stated that the representatives of the iuctoiy are 
taking a continuous mold ot the tempi i attire ot 
the remaining stock, which amounts to S.ooo tons, 
with the object of flooding it li unv i • "cadet able 
rise oi curs. 

In view of the iinpoit.elite oi iiminoniimi nitrate 
ami other salts of ammonia for id I 1 m r purposes 
on the very largest scale, it is to be sun i n-U hoped 
that every endeavour will lie made by the Intef- 
\Hied (’oimnisMon of Control to obtain tin tinal 
report ot the German I’arhuim nl.uy Committee, 
together with a reeoid of any experiments con- 
din ted to ilund.ite the cause of the explosion 


The Age of the Earth . 1 


By the Kii.iii llo.x I.uki) Knim.ii, b.K S. 


y | ' 11 i' subji i t w fi.eeh wc have met to I'linsiilel 
tool.iv is encumluaetl with past cimliovcisy 
ill cannot lie denud, 1 am afraid, that expoiuuts 
i of partieular news in the past have laid too much 
'-.emphasis on ilietr own puitiuilwr way oi looking 
'at the pioblem without making enough allowance 
for human ialhliility. I shall try , so tar as pus 
sible, to avoid this pul.ill. I here has been a 

teildenev on all sides 1m spetiahsls in one 
brail! h oi science lo i onsuh i themselves tree 
to disiegatd evidence drawn from a i lass oi coli- 
' sideiaiioiis with which Kiev are not iamihar i 
am sum that this is not ti.e road to irulh In 
attempting a pioblem of ihis kind, vvlien we seek 
to plumb into the di pvhs of tune, tar beyond 
human expertem e, We cannot attoid to neglect 
evidence drawn from any quarter, even if it is 
not the kind ot evidence which we lind it most 
congenial to contemplate. A paiallcl case is that 
ot a jury of plain men m a murder trial. 1 hey 
mav know nothing of medical jurisprudence, post¬ 
mortem examinations, and soon 1 hey may even 
consider the subject repellent; but that does not 
exempt them from the duty of fully considering 
and weighing sue li evidence to the best of then 
ability. The witnesses in the trial have, however, 
to limit themselves to matters with which they 
'are personally lonversant. I will tiy to give mv 
evidence within these limits 

’ The phrase “age of the earth,” though rather 
vague, is perhaps definite enough for our puipose. 
What we want to know' is, how long has the 
Mirth's surface been titled for the habitation of 
nying beings? or, alternatively, how long has it 
taken to accumulate the known series of geo 
logical formations? 1 hesc questions are not the 
same, but 1 do not think that vve shall need to 
insist on tho distinction this morning. 

Lord Kelvin's iuguinonts depended on attempts 
to limit the length of time during which the 

r Contribution, to x loilil disctiwion of tlc« Scetions of MatliemAtH-nl 
littt Ptlrtio»l Scunce, Ot -logy. Zo .Ic.jy Mid Botany cl th« Brileb Acmcu- 
vianvy tepebi-reh « SopteiSber i j. 
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eaillbs ouitaie ieinjier.iluie could li.ivv m tnained 
suhsianliallv tile same as at pit sent, and lie 
all. u ked this problem Itom two ililleient points- 
o! view. In the tns( place, lie attemptid to set 
a limit tit lime lo the diiiatuui ot the sun - beat; 
and sciotullv, horn eoiisideration ol the earths 
internal heat, he aigued back to the tune vvlicit 
llic surl.iie was too lioi tor the pieseiue of living 
kings. I have heard a suggestion that there is 
some mutual nn onsisteney m these iwo lines of 
argument (Oiisideralum of the sun s heat makes 
the past leinpciaturc too low; i unsideration ot the 
earth's heat makes it too high hut 1 do not 
think that this c rit k i-.ui is more than sijpci til hilly 
plausible. 1 he point was rather that Irom either 
ol these arguments a condition widflv dilferent 
from the present would be reached, and tin relore 
that, even if ihetc were some umciogmsed flaw 
in one of the aigumeuls, the other would stand. 
Possiblv, looking back into the remote past, a 
condition of the earth's surface is imaginable 
where the mean temperature was much the same 
as at present, heat coming from the earth's in¬ 
terior hi compensation for a diminished radiation 
Iroln the sun; but I ted sure you will all agree 
with me that we cannot get mori time by special 
pleading- ot tins kind. The fossildctous rocks 
have, without doubt, been accumulated under con¬ 
ditions of solar radiation not essentially dilterent 
Iroin the present. One simple consideration is* 
lh.it the plants in the < oal measures obviously had 
green leaves, and that these could not function 
without a full allowance of solar radiation. 

We* have then to consider whether l.ord 
Kelvin’s arguments can stand in the light of 
present knowledge. 1 think vve must admit that 
they cannot. 

I'irst, as regards the earth’s heat, it is now 
generally ' known that the premises of l.ord 
Kelvin's calculation, carefully particularised by 
him, are upset by the discovery of radio-active*' 
substances in the earth. In lyoh I made a deter- 




28 o 


NATURE. 


[October 27, 192,1 


mutation nl the amount of radium in the super- 
fit ial pail-. ol the earth which are alone accessible. 
1 -tom ladrum analysis we can calculate the 
amount ol uranium and other associated suit- 
stances and the thermal output trom them, and 
the result is to show that il ut suppose the same 
radium content to extend to a depth of some 
jo miles, tlie whole output of In at would be 
accounted for without assuming that any of it 
comes trom the store of primeval heat as postu¬ 
lated lie laird Ki Ivm II is without doubt difficult 
to undcisiand why the - output ol heat is not 
greater, tor it would certainly lie expeeicd that the 
rocky crust of the lartli would fie more, than 
jo miles the k, to say nothing' ot any radium 
there might lie in the unknown inferior. 

Can we al pri sent infer anything definite from 
the eailh's mil real heat as to tile possible dura¬ 
tion ol geological tune? I think practically not. 
It appears leilam that the radio-active materials 
present m the earth ale generating at least as 
much heat as is now leaking out from the earth 
111I0 spare. If tin v are gineialmg more than this 
(and I fieri; is evidence to suggest that they are), 
tile tempeiatutc must, according to all received 
views, lie using. In a word, we are puzzled to 
explain (he existing state of tilings, and cannot 
use it as a hint hasis front which to explore the 
past. 

Next, as to the sun’s heat. I.ord Kelvin’s argu¬ 
ment wa-. that we kiln of no possible .source at 
all adef|uale to supply the existing output of solar 
energy except secular contraction, and even this 
sourie of supply was not enough to account for 
more than twenty million years of solar heat in the 
past. It is impossible lo condemn on principle 
arguments ol this kind. We often must, and do, 
rely on them in science as in everyday affairs; 
hut a cirtam reserve is always needed on the 
ground that there are more things in heaven and 
earth than ait- dicamt of in our philosophy. 
Knowledge which has accumulated since Lord 
Kelvin’s tunc lias driven us bm k on this alterna¬ 
tive. 

The sun is only one of the host of stars, and 
if vve find it mpnssible to account adequately for 
their radial 1011 by contraction it evidently will not 
do to assume ilut the sun is limited to this source 
of supply 

Now some of the stars (the giant red stars), 
though o! about tlu same mass as the sun, tire 
radiating euergv at something like one thtnisand 
times the i.itc iliat the sun does. They ought, 
according to the i'nntiuetion theory. In have ex¬ 
pended a considerable fraction of their total 
energy in historical times. No one will maintain 
that this has occurred, and if not there must he 
some source of supple other than contraction, it 
is not necessary tor our immediate purpose to 
inquire what this source is It is enough to note 
that its existence invalidates Lord Kelvin’s esti¬ 
mate of the age of the sun’s heat. 

Modern knowdedge in radio-activity has given 
what appears, if separately considered, to be a 
firm and itatisfaetorv basis for the estimation- 
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geological time. Cranium, for example, goe 
through a series of changes (radium is one ot tip 
stages in its progress), changing eventually irttc 
an isotope of lead—that is, an element chemically 
indistinguishable (rom lead, except by a sligin 
difference of atomic weight and (practically a-' 
least) inseparable from ordinary lead by chemical 
means if once mixed with it. 1 he isotope of 
lead in question has probably <tn atomic weight 
of joo exactly, as contrasted with an atomic 
weight of J07-I for ordinary Ijaid.- This is much 
less than the atomic weight of uranium (238 5), 
and the difierence represents approximately the 
weight of helium atoms, which are the debris shed 
at the various stages of the transformation. 

further, it is well established that a gram 
of uranium as found along with its products in 
rocks and ininet.tls is now changing at a rate 
leprcsentcd by the production of iSbxio" 11 
grams of helium and i-jj x io~ 1u grams of 
lead isotope per annum. We have not time this 
morning to consider the methods by which these 
figures have been reached. It must suffice to say 
that in the case of helium it amounts practically 
to direct observation, while m the case ol lead 
isotope the evidence, though less direct, is very 
strong, and, so far as 1 am aware, is not con¬ 
tested bv am student of the subject. 1 have said 
that this is the. rate at which one gram of uranium 
as found in the earth is producing helium and 
lead isotope at present. It is important to inquire 
whether one gram of uranium did the same in 
the past. This we cannot, of course, determine 
directly. It is certain that nothing vve can do 
in a laboratory in the wav of change of tempera¬ 
ture and pressure can alter the rate sensibly, and 
enough has been done in this way to make it 
unlikely that any pressures and temperatures en¬ 
countered in the superficial parts oi the earth 
could have such an effect. It has been suggested 
by Prof. Jolv that the absolute age of a gram 
of uranium may affect its rate of disintegration. 
All possibilities should be considered, but this 
suggestion derives no suppoit from the behaviour 
of the shorter-lived radio active substances the 
behaviour of which we ran watch. 

Upon the whole, therefore, it would seem that 
in the disintegration ol a grain of uranium we 
have a process the rate of which can be relied 
upon to have been the same in the past as vVe 
now observe it to lie. • 

The application is either to individual uranium 
minerals or to tla; earth's crust as a whole. 
Taking first the minerals containing uranium, 
these are found in all eases to contain helium and 
lead. The helium in them, which appears to 
retained mechanically, may safely be treated as 
wholly a radio-active product. The lead in some) 
rases conforms closely to the expected atomic 
weight of job, about one unit lower than common 
lead, and in such rases vve may safely regard the, 
whole of it as a product of uranium disintegrar . 
tion. . ’ 

v » > \ f'y 

* Ordinary n»*y partly oi if* l?u| thl* t* not y»* rfcrmn, 

' Mrt vtry important for kw • ~;V •’ i 
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; TFhus take the broggvite found in the pre- | and the lead-as 22 x to 4 * of the whole. Jr is 
Cambrian rocks at Moss, Norway. 1 he lead in necessary to remark that \\c do not know vtrV 

this mineral has an atomic weight of 20600 as j definitely u hether the lead distributed in the rocks 

determined by llontg-u hinted and hiaulem St. in small pioportion ami \er\ ddlicult of extraction 

, Horoviu. 1 he ratio ot lead to uranium is 1 : 3. is the same mixlute ot isotope as the lead ol 

tTaking the lead as all produced by uranium mim ral veins. We call the lattet " 1 omnion lead,” 

at the rate above given, we get an age of 025 but nearly all the lead in the r.mil's must is of 

million years. Some minerals from other archman . the Ioiukt kind. 

rocks in Norway give a rather longer age. liven d we did know that “link lead'’ were 

1 , In other cases there is some complication, ' the same as "vein lead,” we should still not be 

; Owing to the fact that thorium is associated with j in a position to say what Unction ot it was 

. uranium in the mineral and that it, too, produces 1 uraiuum-lead, as we do not know whether an 

helium and an isotope of lead of atomic weight isotope having an atomic weight joy exists. It 

'probably 208 exactly, about one unit higher than it does, obviously the problem bow much uramum- 

; common lead. lead (atomic weight 20O) and how much thorium- 

In a third class of cases the uranium mineral. lead (atomic weight 20S) exists in common lead 

pitchblende, occurs in a metalliferous vein, and (atomic weight zuyj becomes imli.tciinitiate in the 

the lead isotope produced in the,mineral is diluted ' absence ot lutther data. An analysts ot lead by 
with common lead which enlerecf into its original positive rays will ptobably soon become feasible, 

composition. and with a deteimin.ition of the atomic weight of 

These various complications introduce a certain "rock lead ” will do nunli to clear up the matter, 
amount of difficulty and even ambiguity into the j If all the had were utanium-le.id, and had 
interpretation. A f fill discussion cannot he given , been generated situ e format ton ot the earth’s eruit, 
on an occasion like the present, but the comphra- the time required would be 11 * 10” teats. This is 

thins cannot, f think, be considered to modify 1 certainly too gte.it. Allowing tor the production 

the broad result, of some of the lead from thorium, Russell finds a 

A determination of the amount of helium in j period of 8 x to 9 years as the uppet limit. This 

minerals gives an alternative method of estimating 1 is about six times the age indicated bv the oldest 

geological age; hut helium, unlike lead, is liable 1 individual radio-active minerals that have been 
to leak awav, hence the estimate gives a minimum : examined. 

onlv. I have found in this way ages which, speak- j 1 have now traversed that part of our subject 

ing generally, are about one-third of the values : of which I feel competent to speak. '1 he upshot 

which estimations of lead have given, and are, is that radio-active methods of tesearch indicate 
theretore, generally confirmatory, having regard J a moderate multiple of 1000 million veats as thp 

to leakage of helium. ' duration of the earth's < rust as suitable for the 

The helium method is applicable in some cases 1 habitation of living beings, and that no other con* 
to materials found in the vounger formations, and sub-rations from the side of pure pin sics or astro- 
proees that the ages even of these are to be nomy allord any definite presumption against this 

reckoned m millions of vears. Thus the helium estimate. 

in an Koeeno iron ore indicated thirty million vears ! The arguments from geology and ’biology l 
at least. must leave to our colleagues from other sections. 

Returning now to the estimation of lead, If N ' May 1 venture to say that I for one 1 (insider the 
Russell has recently applied this line of reasoning topics with which they will deal a.s not less in¬ 
to the earth's mist as a whole. He takes the j terc.sting and important than those which it has 
uranium in the earth as yy to -9 of the whole, i been my privilege to try to lay before you. . * 

By I’kof. W. J. Soli.as, T'.R.S. 

H LXLIA dine sagely remarked that the zoO- , of exploration by the (.‘hnllcn^t'r, that deposition 
log is l must take lux tune Iron) the geo- | is limited to a comparatively narrow belt border- 
logical ( loci;. 1 he geologist is thus charged with I ing the continents—a limitation due to several 
a great responsibility which he would willingly (arises, duel among them the fact that sediment 
share with the physicist and astronomer. One ol sinks much more rapidly tri salt water than fresh, 
the earliest attempts to determine the age of the On taking account of this factor Haughton’s 

earth by putely geological means was made by period was reduced to about too million years, 

the late l)r. Samuel Hattghton, who based his ! At the same time a new method was devised by 
,calculations on the rate of deposition of sediment J Prof. July which depends 01^ tire rate at which 
supposed to be evenly distributed over the whole j sodium is supplied to the sea, and this led to a 
Boor of the ocean. This led to the conclusion that j similar result. 

the time which must have elapsed since the first j Antecedent to these attempts, another hiethod, 
appearance of the drv land is of the same order of based on the rate at which the earth is losing 

magnitude as that now presented for our con- heat, had been employed by Lord Kelvin, and 

sklcration by Lord Rayleigh. this gave at first an estimate concordant with,the 

Soon, however, it was discovered, as a result preceding— i.e. too million years. Later, hows 
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c\ er, this allowance was reduced to forty, or pre¬ 
ferably to tvwnly, millions, and by t!jc uncom- 
prnrniMng PioL I ait to ku millions. 

1 Ik Si * 1 stimulus proved very embart arsing to the 
geologi-t, who found 11 impossible (•> compress thi 
events of the earth’s history into so r« stm ted an 
interval without unduly "hum mg up tin- pheno¬ 
mena.’’ Lord Kelvin, howcvti, was inflexible, 
and impressively asserted lhai he could I'unu'ivr ol 
no escape from his < oik fusions. 

With the diMowiv ol radioactive elements the 
inconceivable happened, and Lord Rayleigh was 
amongst the first to perevne th.it the rate ol dis¬ 
integration of uiumum might be u^ed to piovide 
the geologist with a ttustuoithy timekeeper By 
hi# expcriim nts and te*,ooumg he* 110I only en¬ 
larged our \ icw s on t he duration of geological time, 
but also opened flu way to othei methods of 
investigation which in the hands of PioL July and 
Dr. Holmes have yielded concordant results. 

l'lie age ol the earth was thus increased from 
a mere k '< ore ol millions to a thousand 
millions and more, and tin geologist who had 
before bt cn bankrupt in time now found himself 
suddenly transformed into a capitalist with more 
millions in the bank than he knew how to dis¬ 
pose of. 

The* consequences have been lar leaching , 
already some geologists, thus newly cniirhed, 
chiel among them the brilliant Bartell, whose loss 
we still deplore, have begun to rebuild their 
science on a new and magnificent scale, while 
more cautious people-, like my sell, too cautious, 
perhaps, are anxious lust of all to make sure that 
the new < lock is not as much too last as Lord 
Kelvin’s was too slow. Lord Rayleigh does 
not regard this as inconceivable, but as 
unlikely. ProL July, on the other hand, »an not 
only conceive a source of error, but has obtained 
evidence which seems to show where it lies. 1 his 
is furnished by a study of the well-known pleo- 
chroic haloes whkh suriound minute uranium- or 
thorium-bearing crystals included in tlu: black 
mica of giunite. By a very elegant method of 
investigation lie shows that these lurmsh esti¬ 
mates of geological time of the. same order as 
those established by Lord Rayleigh and Dr. 
Holmes; but lie does not stop theic; he goes 
further. 1'he haloes consist of a number (seven) 

ol concentric rings due to the. boinbaidment of the 
mica by the a-rays width are emitted by the 
uranium 01 the thorium, as the case may be, and 
their products of disintegration. The outermost 
of these rings is due to radium C, the innermost 
to uranium or thorium, brom data provided by 
experiment it is possible to calculate the dimen¬ 
sions of the rings,* and in the haloes due to 
thorium the length of the radii obtained by direct 
measurement agrees very precisely with that 
obtained by calculation, and this agreement holds, 
not for some of the rings only, but for all. A 
similar agreement is found for the rings of the 
uranium haloes with the remarkable exception of 
the innermost two, due to ujraruum and its imme¬ 
diate product, ionium. These are larger than 
NO. 27 n. VOL. 108ft ■ • • • 


j they should be; in fact, the length of the r&thlib 
[ of the uranium ring as actually observed is ode* 

! sixth longer than that predi< ted by calculation, 
i 1 his shows that when tlu- haloes began to be 
j formed mu m Caledonian turns the tango of 
j the a-rays emitted by tty, uruimiin-beaiing crystal 
1 was greater than it is now, and hence probably 
j that a metope o! uiamurn then existed with pos¬ 
sibly verv different propirtics from the uranium 
Dow known to us. 

If ProL July’s conclusion* arc sound, it is cleat*,, 
that the uranium elock has not been keeping uni- 
lorm time, and the change of rate in the dis¬ 
integration of titanium is a* much in question as, 
the age of the earth. The problem is a physical 
one, and geologists must leave it in the hands of 
lhe physicists while anxioush awaiting its solu¬ 
tion. 

It would not be lair to end here without admit¬ 
ting, what ProL j \\ . (iregorv’s remarks will suf¬ 
ficient 1\ icveal. that geologists aie not an undi¬ 
vided family'. Iheie are some who welcome lilt* 
expansive vistas now opened to theii view, and 
Burrell has already attempted to readjust the geo¬ 
logit al perspt clive. He pointed out how the cal¬ 
culations ol the earth’s age, based on the thick¬ 
ness of deposits and tin existing rate ol deposi¬ 
tion, .is well as those based on the amount of 
sodium in the o< can, may be vitiated bv a too 
servile interpretation ol the do< trim ol uniformity. 

The rate of disintegration of uranium mav have 
changed, but so mav tin* tale of denudation and 
deposition; so far Loin being constant, it may 
have increased with the progress of time, so that 
a foot of sediment which m the Pleistocene epoch 
accumulated, according to Harrell, in tlu* course 
ot yj 5 years would have required no less than 
*700 years for its formation in the early days of 
the Pakeo/oic era. I bus at a period when the 
earth was more highly charged with energy its 
activities were diminished. We must no longer 
picture a time when tlu* earth was “young and 
wantoned in her prime,” hut must suppose that 
she has exchanged the passive indolence of youth 
for the fiery activity of old age. 

In support of Ins views Harrell pointed out 
that the continents of the present day are more . 
elevated as a whole than they ware during a great 
part of geological time, and that their interior is 
not flooded to so great an extent bv continental • 
seas. It is doubtful, however, whether this would 
greatly affect those estimates which have been 
based on the maximum thickness of sedimentary 
deposits, for this is only to be found in the fore¬ 
deeps which lay in front of mountainous lands and**.^ 
lands now vanished from our sight. 

Harrell also laid great stress on the occurrence 
of gaps in the stratified series, unconformities, 
disconformities, and still smaller lacuna* which 
he termed diastemata. Of the important bearing 
which unconformities must have upon this dis- w, 
cussion there can be no doubt. They were not V 
overlooked in arriving at an estimate of ioo R. 
million years. The discqiiformities are only dow ' 
-banning* to rcceiv^ tbtyattetykty to tobten ttejtf v, 
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importance entitles them. In our own country we 
are familiar with them in the Jurassic system, but 
with us this system is lar (rum attaining its maxi¬ 
mum thickness it docs not t \rccd 8000 i t,- 
while elsewhere it is ti-prescnted lit deposits of 
20,000 !t. or more. 1% presence nl .numerous 
and well-marked disconturmitu s m the Uimsli 
Jurassic rc« ks is, theietore, not surpnsing; 
whether they have the same importance in areas 
1)1 maximum deposition has \,t to he shown. 

I he estimates (used on the tale at \\ hit h 
sodium is supplied by livers to flu- sea .tie in 
yemarkahle agreement with those dcuvid from a 
study ol stratified deposits, 1 lie objection that 
most of the sodium in 1 i\ 1 r w.itei has been direeth 
dented from the sea was raised loop ago In Mr. 
Ackroxd, ol Halifax, hut was show n on investiga¬ 
tion |o he inx alul. j 

No impoitanee can he attached to tiie salmilx 
of the sea m the early part ol the Cambrian ipoeh, 
for as mm h time or more had elapsed belori: that 
period as followed alter 11 file fust era of gen- 
lopual time, vvhtrh lias been called the Prota-on, 
and tin second, 01 1 >1 uteneon, are ot appiovt 

mutely equal length. 1'iom wliat we know ol the 
behaviour of existing marine forms when exposed 
to brackish water conditions we have no reason 
to suppose that the Cambrian launas could not 

By Pkok J. \V. 

I "'ll!', claim that genlogitid time must he 
restni'teil within a score, or a lew si ore, 
million years was reg.uded In most geologists 
with ire icdnlity, suite a score million ve.us was 
ol little mine use to -pology than the sex en days 
ol the Pentateuch Now that plnsiial evidence 
allows 1 h< ape of the e.irth to 1 ><• counted In the 
thousand million \eais the ptohltm is ol 1( ss 
com ern to the geologic, rvj < ])l from the 
hopt that the ur.umim-iead ratio max lix geo¬ 
logical dates in years, and from the interest of 
recoin ilmp tin' coiills ting results of the different 
nit thuds. 

The geologs a 1 estimates to whiih most weight 
has been attached ate based on the s.illness ot tin- 
sea Ih< i salinity argument has been widely 
■ accepted as sound in prim iple; the estimati s 

varied tiom 70 to 150 million tears, and some 

. inlet mediate length was regal ded as into itablc. 

Allowances were made lor various factors; liut 
thex added only a few per cent to the total, and 
ditl not multiply it bv ten or more 

The validity of the salinity argument may he 
, tested by txvo cheeks- the supply of chlorine, anti 
the denudation required to account for the amount 
■of sodium; anti as shown bv Dr. A. Holmes, each 
, of these indicates n much longer period than the 
sodium. 

The supply ot chlorine in igneous rocks is quite 
inadequate to convert their sodium into chloride. 

V Most of the sodium chloride in river water is 
‘ probably marine in origin, and only the sodium j 
.ni; the bicarbonate and sulphate is a fresh addition 
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hax*e tloiirisheil in a sea only half as salt us the 
existing ocean 

Juvenile wale i', ollen neh in sodium and 
chlorine, no doubt toniulmle lo the t ontents of 
| existing rixms, but it, as vi ns likelx, they fur- 
; nishetl a largt 1 eonli iliutum in p.e t times, the 
| eilt'i t would lie |o shoilen hisieatl o! Ungthening 
I’lof. July \ esimiaie 

1'inallx, it may he poinletl mil that in the only 
mslant e wbete ohmatis haseil on tin thickilt-ss 
ol dcpusiis can lie bmugjii mio t onip.u isoii with 
a sliielei iletermiu.ilion ot time the lonnet have 
been found in exi ess. 1 his slut lit ileteriliina- 
tiou is tine to Baom do Gem, who, lit 1 limiting 
tile ilumhti ol annual layets ol sidimcht left 
behind by the gieal ii e-sheet in its relie.it, lound 
for the dmalion ot post-glacial lime .1 period ot 
12,000 tears, ami thus shorter hx sexeral thou¬ 
sand tears than those armed al from a studx 
nt the posi-glai ial deltas in the Swiss lakes. 

Geologists are not gieatlv toiieerned oxer the 
period wimh phxsieists may com tile to them; 
they tit* not much care whcthci it is long or —in 
miKleralion short, but they tin tit site to nl}d<c 
reasonably certain that il is one xxhich thov call 
safely trust belore lommilling Ihemselxes to the 
reconstruction ot then seienet, should that prove 
lo he necessary, 

Gkm.okx, [MGS 

to the sea On this ground tin- submit estimate 
should be approximately doubled. Again, to 
obtain all tile sodium in the sea from igneous rocks 
would inxohe the 1lem1tl.il ion of improbable 
volumes ol them, and, at the rale usually accepted, 
the age of the < .nth should he multiplied tliree- 
or foiti-loid. 

’I he fumlanienl.il objections lo the salinity argu¬ 
ment ait- against (1) its assumption th.it the sea 
was originally: fresh, which pain-ontological evi- 
dent e tenders improbable: the oldest fauna,' the 
('nmbnan, has the charac terislii s of a marine 
lauiia, and llu- contrast between the Ireshxyqtcr 
and maime launas was as slurp in l’ala*020tc 
times as it is lo-tlav, (.-) its omission lo allow for 
the large supplies ol sodium < blonde iniscd from 
beneath the earth’s surlate-by magmatic waters,; 
(3) its assumption of uniform denudation. The 
earth has probably undergone deformations that 
letl iti alternate periods i I quit k and slow crustal 
movement; during the times of repose the surface 
would liaxe been planed down and rivers would 
have become sluggish and denudation slow. As the 
earth is now under the influence of a time of quick 
moxement, denudation is faster than the average. 
A multiplication of the earth’s age In e-fold for 
this difference would not be exeessixe 

Duting quick crustal movement volcanic action 
would he more powerful, the discharge of hydro¬ 
chloric acid and sodium in hoi springs would be 
increased; and as denudation is now acting on 
land in which sodium chloride has been produced 
in unusual quantities by volcanic action the esti- 
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mated age of the earth must he again extended. 
The rhythmic ao'deration ol geological processes 
length'ns the estimates based on sedimentation, 
but would nltect I lie biological argument inversely, 
since tit periods ol rapid physical change biological 
change would hate been quickened, and thus the 
occasional abrupt introdm l mu of a new fauna tines 


not necessitate so long an interval as has befit 
thought. 

The best-known geological estimates of the agt 
of the earth require to be multiplied ten- Oi 
twenty-fold in order to agree with the physical 
estimates, but this mei^ase is consistent with the 
geological evidence. 


By Ur. Harold Jeffreys. 


'■pifl'i rale of denudation must have varied very 
*• consult rablv dining the earth’s history, for 
it depends on both tin hiiglil ol the land and on 
the nieteoiologii.il conditions, both.of which have 
certainly (hanged wry mm h from time to time. 
The consisK in v ol liu various geological methods 
among iheni'.eb.e- does not prove that there has 
been no ( li.rnge III the rate of denudation, for such 
;i change would allnt them all in the same ratio. 

I’rol. Fddmgton\ argument shows that there 
must be an unknown source of energy in the 
Cephetd \unaMes. It is possible, however, to 
infer from the condition of the earth that its 
own age must be much greater than the Kelvin 
theory allows, and therefore the sun itself must 
have such a source of energy. The rate of 
increase of temperature downwards in the earth's 
crust is the sum of three parts, one depending 
on the oiigmal temperature, at the surface, one 
on the original im reuse of temperature down¬ 
wards, and one on the radio-active emission of 
heat. With the best data available, supposing 
the tithe elapsed since solidification to be i 6x to 9 
years, all the known fails regarding the earth’s 
thermal condition can be. co-ordinated. If the 
age is supposed to be i-ox to" vears, however, 
the data Cannot be reconciled : the part of the 
increase of temperature duwnuauls depending on 
the initial temperature at the surface is by itself 
'•renter than the present rate 

If we force an approximate agreement by sup¬ 
posing that the original temperature was uniform 
and that rudm-acti\ ily does not exist at depths 
greater than a kilometre, we can calculate the 
amount of surface compression available for 
mountain building, the thickness of the layer of 
the crust which has cooled considerably and there¬ 
fore become geologically strong, and the depth 
to which compressive movements in the crust ex¬ 
tend. In cash ease the results are inconsistent with 
the geological and geodetic evidence, while the 
greater estimate ol the age of the earth agrees well. 
We have, in fact, the following comparison ;— 


Calculated Actual. 

\ssutiifd age »f e trill 
1 t>>. ro 11 years j 6 s to' )«rv. 

Are., compuiwi (ton.-) .. 49 .10' 5 - 1 id - 19 •: 10 s 

(treatevt depth of convider- 

alile cooling Ik 111.) too .10 100-400 

Depth of lornpiesvtvr move¬ 
ments dun.) . . 70 1 -10 

I do not agree with Lord Rayleigh's suggestion 
that the earth must be becoming hotter. I hat 
hypothesis is not acceptable on coxmogonical 
grounds, and l)r. Holmes has shown that it is im¬ 
possible to reconcile it with the existence of vol¬ 
canic temperatures, and that there must be a con¬ 
centration of radio-active matter in the upper 
layers of the crust. Dr. 1 lolmes has told me 
privately that there is reason to believe that in a 
fluid magma the radio-active materials will be con- 
i centrated in the upper layers on account of the 
volatility of their compounds, but I do not know 
whether this argument has been published. The 
numerical estimates here given rest on the sup¬ 
position of such a concentration. 

An alternative estimate of the age mav be 
made from the tidal theory of the origin of the 
! solar system, lhe only theory which is not unsatis¬ 
factory on dynamical grounds. The planets 
must, on this theory, have moved originally in 
highly eccentric orbits, and have had their eccen¬ 
tricities gradually reduced by the action of a 
gaseous resisting medium. If the density of the 
; medium near Mercury was />, the lime needed to 
1 reduce the eccentricity to its present value would 
! be of the order of 4000/p, C.G.S. units being 
use^. On the other hand, the time it would take 
the medium to be dispersed be viscosity and 
diffusion would be of the order of 16x10**/». 
These must be equal; for if the former was thfi 
greater the medium would have dispersed before 
doing the work, and if the latter was the greater 
the medium would still be a conspicuous object.,, 
This shows that the time needed was of the order 
of 8xio' B sec. or 25x10" years, agreeing with 
the estimate given by the uranium-lead ratios. 


Obituary. 

Dr. A. S. I". Leyton', ; nised only when the history of the development of,., 

B Y the death ol Dr. Albert Sidney Frankau that science during the last four decades is ’. 

Leyton on September 21, at fifty-two years j written. Dr. Leyton, the son of Joseph. 
of age, we lose a worker .who, through his re- 1 Griinbaum, who early in life settled in this ' 
searches in pathology, contributed much to medi- j country, had a brilliant scholastic career, first in 
cinq. The value of these researches, though ap- j the City of London School and then at Cam- 
pi reciated by those who follow closely the advance j bridge, where he was elected a scholar of Gon-. 
in scientific medicine, will come to be fully recogs psvijle and, Caius ColfSjgfi^gnd proceeding ') to hiss’ 
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Rained honours in the natural sciences 
1 tripbs, He completed his clinical studies at St, 
I* Thomas’s Hospital, ami graduated M.D. m 1897 
| and D.Se. in 1913. 

j Those uho knew Dr. l.e\ton best maintain that 
? ^ome of his mo-i valuably work was that carried 
out in \ ienna in tin* winter of 1890, when, work- 
i tog in the Public Health Laboratory, he turned to 
practical account the work of Gruber and H. E. 
Durham by applying it to the diagnosis of typhoid 
fever. Unfortunately, his results were not pub¬ 
lished until July of the same year, and Widal, of 
Paris, publishing in June, anticipated by one 
month his claim to priority in the agglutination 
’ test for typhoid fever. Many workers now main¬ 
tain that this test should be known as the Durhanr- 
Grunbuum test. As the tacts arc now known, 
the nomenclature becomes a matter of compara¬ 
tively slight importance 

On his return lrnm the Continent Dr. Leyton 
acted as deinonstratm for Pro!. C. S. Sherrington 
in the physiological department of the Uni¬ 
versity of Liwrpool, and collaborated with 
him on a series ot researches on the brain of 
the gorilla and the chimpanzee, the outcome ot 
which were papers on the anthropoid motor 
cortex published m the Proceedings of the Royal 


faculty, an office in which he Tendered valuable 
service to medical education and to his university. 
During this period he published a “practical ” 
manual on the essentials ot histology, a work Still 
popular amongst students of morbid histology. 

On the outbreak ot war Dr, Leyton was ap 
pointed bacteriological consultant to the Norther; 
Command, and undertook a senes ot invesliga 
tions on trench fever. Unfortunately, contracting 
kidney disease, he had a cerebi.d b.cmonhagi 
before tht' end of the war, and was com¬ 
pelled to retire both from the service and Horn his 
professorship. Taking up residence in Uslord, 
lie so tar recovered that he was able to 
engage on some historical research, and 
later, on the death of Dr. Malden, the diieetor 
ot the Clinical Laboratory at Addcnbrooke's Hos¬ 
pital, Cambridge, in 1919, he was appointed his 
successor, and lor some time rendered valuable 
assistance to the hospital staff. Some months 
ago, however, he had lurtlicr attacks ot cerebral 
luemorrliage, and although lus wile was able to 
relieve him by undertaking ninth of his work, lie 
had lor some time before bis death been unable 
to work in the department. 

Dr. Leyton —a name adopted hv deed poll early 
in the war -is survived hv Dr. Helen Gertrude, 


Soeietv m 0)0! and 1903. This work, continued, : widow ol Dr. Robert S. Stewart whom he 


forms part ol the foundation on which Prof. 
Sherrington built up hi-- m.igmilucut contribution 
to our knowledge id the development and func¬ 
tions of the venttal and peripheral nervous system. 
For a tom- lie also held the post of assistant 
physician 111 the Hospital for Consumption, thus 
broadening the basis ol lusprofessional knowledge 

Investigating the eaiis t ol scarlet fever, Dr. 
Lw I on was able to show that the disease can he 
transmitted in tile anthropoid apes, and in 1904, 
whilst liiturei in experimental medicine in the 
Iniveisily ot lun pi ml, he published, in the 
British Mciluul Jnunutl. an account of his experi¬ 
ments under the title of “ Enterica, Scarlet Fever, 
and Measles in Anthropoids.” 

Hr. Leyton was then appointed dine tor of the 
Liverpool Cancer Rose mb Institution. Here 
he commenced the publication of a series of 
papers. o{ vvhiih those on the etiology 
of sarcoma, the “treatment ot sarcoma,” 
and “ si reptothrixes from tumours'' are perhaps 
the most important. Fleeted to the fellowship of 
the College of Physicians m mo-, he was selected 
AO deliver the GouKtonian lectures, and took as 
hys. thesis “Theories of Immunity and their Clin¬ 
ical Application.’’ O11 Ins appointment to the 
Chair of pathology in the University of Leeds he 
continued arid extended his studies on hamolvsis, 
agglutinative action, etc., for the diagnosis of 
enteric fever and anaphylaxis. He also under¬ 
took the direction of ihe Clinical Pathological 
and Bacteriological Laboratory of the Corpora¬ 
tion, and organised a thoroughly sound and help¬ 
ful diagnostic service. Entering fully into the 
vKork of the university, he soon proved his busi* 
tieij capacity, and was made dean of the medical 
‘ • m.-.tps., VQL. IClS] . • ' ' 
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\ married in 1 <K»y and two sons, lie was always 
recognised hv his fellows as being a man of 
marked ability and great industry and persever¬ 
ance. lie possessed powers of ]m id and concise 
exposition, a well-ordered, logical mind, and was 
capable of doing good woik in Conner lion with 
anything lie undertook. He was direct in his 
approach to, and incisive in his methods of deal¬ 
ing with, scientific and practical problems of all 
kinds, but he was ot a shy, nervous, and even 
retiring disposition, and, like so mam men of his 
type, he often sought shelter beneath a carapace 
ol brusqurness and cynicism little characteristic 
of the real man. Those who gained his friend¬ 
ship were continually afforded'glimpsi s of the 
real kindness and sympathy that lie had fpr 
friends and for those less well situated than 
himself. 

Dr. Leyton was a trained physiologist, a skilled 
experimentalist, and an excellent moibid anatom¬ 
ist and bacteriologist, and much of bis work will 
stand. To his old school and to others with 
which he later became associated he was ever 
loyal. Had be been spared to publish the results 
of his work and wide experience his contributions 
to the science of medicine would undoubtedly 
have been still more numerous, and medical litera¬ 
ture would have been greath enriched. Many 
will feel that thev have lost a real friend and a 
clear and capable teacher. G. S \V. 

Sik Wiu i,\m Gam uun 11. 

By the death of Sir- William Garforth, in his 
seventy-sixth year, at Snydale Halt, Pontefract, 
the country has lost a leader of industry, a mining 
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engineer and inventor of mort* than ordinary 
ability, and a man who has loft his mark on the 
mining industry with vvhic h ho liad boon connoted 
from boyhood, His work in i ouncetion with coal 
washing, • oal cutting, prevention of accidents in 
mines by the adoption of systomatic and orderly 
methods of mining..mine rescue appliances, safety 
lamps, and stone dust as a remedy lot colliery 
explosions, has had a fui-rca< hmg influence in the 
development of mining in this country. 

Sir William Garforth invented “ stone-dusting 
from having observed that in an explosion in his 
colliery the explosion stopped whenever it met a 
road in which there was loose shale dust. He 
had maps drawn to illustrate this, and in le* turcs 
and speeches <onslantlv adw>< ated the use of stone 
dust to prevent colliery explosions. Finally, at 
his collierv he fretted a model mine composed of 
old cylindrnal boilers bolted end to end Coal- 
dust explosions were promoted in this gallery, 
with and without the presence of stone dust. 
These cxpuimcnts were strikingly suet esshil. 
lie paid pail of the expenses himself; part was 
verv gem-mush Mibxeribed b\ otht r coal owncis 
Eventually the matter was taken up by the Home 
Office and referred to a Koval Commission which 
was provided with a cerlain sum of money to 
carry out experiments. This sum was supple¬ 
mented by grants from the Coal Owners Assof na¬ 
tion and by ihc loan ot the tube and all the instru¬ 
ments which Sir William Gurtorth had used. 

Sir William's experiments were repeated at 
Eskmcals and liis contentions were confirmed. The 
remedy so amply demonstrated was discounted by 
the suggestion that the application of inert dust of 
this nature would produce consumption amongst 
the mine workers. It therefore became desirable 
to test this point. ’1 he work had been taken in 
hand bv the Home Office, and as there were no 
funds available, Sir William provided the Chair¬ 
man of the Koval Commission with money, only 
Stipulating that his name, should not be mentioned. 
Stone-dusting in*mines has become a regular 
practice, and when it becomes umvers.dtv adopted 
there is no doubt coal-dust explosions will be 
entirely eliminated from our mines. Sir William’s 
work on mine rescue apparatus also had a great 
influence in (lie industrv. He was rewarded by 
seeing a medal eonfenod upon one ol bis own 
miners who us<d his apparatus in the rescue of 
some impijsoncd men. 

To those who knew Sir William Oat forth he 
was a w .u m lrnnd. He was a man of singulat 
breadth ot view ; with a great deal of Yorkshire 
doggedne^s he combined a very open mind, being 
nlW'avs ready to sncrifu e bis views if tbev weie 
shown to be wrong. Ihe recent strike went very 
much to his heart, lb* had alwavs taken a pride 
in demonstrating \o his friends the good terms he 
maintained with Ins miners, and even in a district 
in which the Featherstonc riots had occurred he 
was alwavs greeted with a smile whenever he went 
to the mine. But during the la^t strike the temper 
had changed, and , in the opinion of one of his 
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friends who saw him this summer it contributed tf> 
a depression which ended in heart failure. He Was 
a typical coal owner, a typical Yorkshireman, and 
a typical Kngh.shni.in, and it will he a bad day for 
the countrv if such men arc to disappear. 

The death is announced of M. Alfred 
Grandidjkk, the eminent French geogiapher and 
explorer, on September 12, at the age of eightv- 
tour years. M Orandidier began his travels at 
an earlv age when, accompanied by bis brother* 
M. E, Orandidier, he made a tour of the world,, 
devoting mu< h time to journeys in the little- 
known plateau of Bolivia and the cordilleras of 
southern South America. In 1 St>3 he set out for. 
India with the intention of trying to penetrate into 
Tibet. To equip himself for that difficult journey 
he proposed to spend some tune studying 
Buddhism in Ceylon. Illness, however, caused 
him to change his plans and took him to 
Zanzibar, and later to Madagascar, where 
he landed for the first time m 1H05. During* 
the next five years M Orandidier spent 
most ol his time in that island exploring 
its almost unknown interior and crossing it 
in several directions, besides carrying out im¬ 
portant anthropological and linguistic work. On 
his explorations an* based the first accurate know¬ 
ledge and the first general map of Madagascar, 
and the Rrvuc Si /en///u/a<*. in a notice of his work, 
points out that M Orandidier was largely instru¬ 
mental in establishing Kieiuh rule and order in 
Madagascar Ills gacat work, “ I/Histoirc poli¬ 
tique, physique et nalurelle de Madagascar,” on 
which he had been engaged lor the last half cen¬ 
tury, is still incomplete, although some ten 
volumes have aireadv been published. Its com¬ 
pletion is now to be undertaken by his son. 
M. Orandidier received the Hold Medal of the 
Pans Geographical Society in 1S72, and was 
President of the Society from 1901 to 1905; he 
was also a member ot the Institute of France, and 
last July was made a commander of the Legion 
of Honour. 

Thk death is announced, m his fit tv-eighth year, 
of I)k. Jo.si-i'H \Y. Kk iivkds, professor of metal¬ 
ling v since 1903 at Lehigh University, where he 
had served for several years previously as in¬ 
structor and assistant professor. In 1902 he was 
elected the first president of the American Electro- 
Chemical Society, and lie* was also a member of 
the Faraday Society and the Item and Steel In¬ 
stitute. He had hern a member of many tech¬ 
nical boards and juries at expositions, as well a$ 
of the G.S. Navy Consulting Board. His con- 
tiibutions to scientific literature were concerned 
mainly with blast-furnace operations and the 
electro-metallurgy of iron and steel. 

We are informed that Mr. Benjvmin H vrrisoN 
died on September 30. and not on October 
stated in last week's is^iip of NatcR?-, j>,- 
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Notes. 


The ptesident and council ol the Royal .SocTtv 
^•Announce that, in vi< \v of tin Monomic condition of 
the country, the* amuvei sar^ dinner oj the society will 
mot bo hold this writ'. 

1’hk discovei V o! a lossi] fnjesl i> ie|>oit<d at 
-Auglon, Sardinia Petrified palms, with well-pu- 
sen eel stnielun , an abeady known from a Miocene 
formation in tin* inland, and details of tho new find 
will bo awaiti'd with intmost. 


; M. \ I ail (tint hi/ M.f eA/n l)i C G Knott. 
I .Sr, rWn/irv /,< ()nhuni\' l*nd. E. T. \Y*hH* 

j takri, Ptuf | J{ Uhwmlh ln<> am. Mr, j, 
t urije ( ntuti't 01 J ihrnrv <uiti f/nvani , Di \, 
j Crichton Miuhrll. ioutuiUot\ Mi 11 M Cadetl, 

’ Prof A R ( nshm , Pmf V. t. lk-iK, Mi. G. j. 

‘ Lid-tone. 1 )t. R Campbell, Piincipit j t li\im\ the 
i lion Lmd SaKoon. I’tol. |. Atthui I horns,m, On. 
j Ji. S. Allan, Sir K. II Gmg, |)r J. Ritchie, and Dr. 

! K. M Woddoiluim. 


Thk }hilly Mtul Imperial Fruit Show will be opened 
, by tho Right Hon. Sn Aitlun Griflith-Boscaycen, 
Minister of Agriculture and Fisheries, at the Crystal 
Pal a re on Friday, Ortoln 1 2X, at 3 pm. 

A MU sri i< s of g«oph\saal disc ii'-sions, to ho hold 
in tin* rooms of tho Royal Astionoinio.il Society, will 
bo open* d on Friday. Novonibn 4, at 5 pan., with n 
discussion on “The* Eutvos Grarilv Balance." Tho 
ohaii will hr taken by Col. sir ('. ]•. Close. Col. 
H G. L\on< will o[x n tho discussion, which will ho 
contimu'd by Prof. C. V. Hoys, ('ol. K. II. Grove- 
HilN. and Col. Sn (1. P. Lenox-Cumnghnm. 

Tut. i6Mh session of the Royal Society of Arts 
will ho opened on Wednesday, November 2, at S p in., 
when Mr Alan \. ( ampbell Swmlon, chaiiinan of tho 
Comnil, will do!i\or an oxporimontal address on 
‘‘Win-less Telegraphy ” Among the papers fixed 
for the meetings up to Christmas- an* the follow¬ 
ing' I la- Work of the- Imhistn.il fatigue Research 
Bdaid, bv 1 ) R. Wilson; Modern Buildings in Cum¬ 
in idgr and tiioii Arc hitoc lore, hv T II. I.yon; The 
Coming ot Ago of Long-Dist.nu 0 Wireless Tele¬ 
graphy and Siam* of its Scieruilii Problems (Si 1 llrnn 
dim man W«#*I L<etuie), )>\ Pi of. J. A lucming, 
and dh< ProsoiNation ot Stone, bv Noel Heaton. 


Ai the Ro\al Hoitioultura! Society on I uosday and 
Wednesday ot next week Lord Vontiy will show N<w 
Zealand flax-plants (I’honuiuni ft inn) groy\n at 
Ding r, Co. Kerry, and twine, < u , prepared fiom 
tho plants giown in Inland due exhibit will ho an 
interesting one as the 11. ix is gteming thoroughly well 
in south-yvest Ireland, The loaves are 10 ft. 0 m. 
long, and Lord Vontrv ha** proved that tin* Dingh 
peninsula can produce hmdor-|yyino for tlu* y\hole of 
the United Kingdom (estimated at 20,000 tons). He 
has been working hard with the flax, and his efforts 
arc \ery interesting and worthy of careful attention. 
An account of his experiments was given in the* A ’nr 
Hu'letin, 1919, [> 146, with plated, and the fiist rejrort 
on the Flax Production Branch of the Ministry of 
Agriculture appeared a couple of years ago (see 
Na'U'KE, October j, iQiq, vol. 104, p. qX). 


A't the annual statutory meeting of the Royal 
Society of Edinburgh, held on October 24, the follow 
ing office-bearer.* and t ouneil were elected: Pres r- 
fkpt: Prof. F. O. Bovver. \'n. e-President*: Sir G. A. 
'.Berry; Prof. W. Peddie, Sir J. A. Ewing, Prof. J, W. 
GrfrgfojJr Major-General W. B. Bannerman, Dry 
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I Tin ney\ bo.ud ol the Institute of Physits is eon- 
j stiiui*d as follows. Purulent; sir J. |. Thomson, 
j PiUf-Pu snli'iii Xji Ric'haid (ila/ebf 00k. lice* 
Prc'.tth nl\ Pi of \\. 11 . Eerie s Major K. O. lien* 
j uu, Pml C. H Lees, and Mi. C. C. Paterson, 
7 n’ii\rner : Sii Robert Hidlielil, Bart. lion. Sccrf- 
fntv ■ Pmf. A. \\ . Portet Members: Inst, Comdr. 

1 W Baku, Mi. |. E Barnard, Dr R. S. Clnv. 
Mi W R (oopu, Idol. C. L. ForU’srue, ProL 
Amhew Gray, I )t. (*. W C. Kaye, Sir Charljes 
Par sons, Mr. C li s, Phillips, Di. !•'. 11. Rayner, 
Pi of. S. Russ, Mi. F E. Smith, Sir Napier ShflW, 
and Mr. R. S Whipple. Particulars relating to the 
institute can In- obtained from the secretary, Mr. F. S. 
Spieis, O.B.E., io Essex Street, London, W.C.jr, 

T in establishment ol a diploma in medical radio¬ 
logy and eltetiology bv the University of Cambridge 
■ was made at the instigation of the Bntixh Associa¬ 
tion lor tin* Advancement of Radiology and Physio¬ 
therapy (B.A.R.P.). This association has also been in- 
strununMl m forming a Society of Radiographers, hav¬ 
ing as its object the con solid a l it >n of tlu position and 
improvement of the status of the lay assistant who 
carries out the routine work at hospitals under ther 
direction of the medical head of the dep.n tnient. The 
council of the Society of Radiograph* 1 s lias arranged 
for an examination to be held yearly, and instruction 
for this examination is being greatly facilitated by th0 
10-operaiion of the Institution of Klectrual Engineers, 
Successful candidates will hr entitled to use the letters 
M.S.R. These dual activities of the B.A.K.P, arc 
a good augury of the desire among radiologists to 
improve the status of medical wotk involving the 
use of thr various forms of electricity and radiation. ; 

The Government of Czeeho-Slovnkia has recently 
com Hided an agreement yvnh the Imperial and 
Foreign Corporation which, it is expected, will have 
important consequence*! for this country in securing 
a supply of radium tor medical*uses. Coder thp 
agreement the output of indium hum the rekbrated 
State mine at St Joarhimsthal (now Jadiymov) for 
the next fifteen years will be loaned to a n» w company 
that has been formed, known as the Radium Cor¬ 
poration of (Veeho-Slovakia. lhe latter will start a 
laboratory and offices in this country for the sale and 
hire of radio-active preparations, in the fust place to 
tlu* medical profession. A quantity of tyvo grams of 
radium element, as the first instalment under this 
agreement^ was tVeenfly brought from Prague by 
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Prof. Noddy, and a similar amount is expected 
animal h /In* C/echo-SIov.tktan (i over um* 111 retain* 
its propiic 1 tiy rights in the radium, which is to be 
returned at the t« r ininatimi of the agreement. By 
this rnt< tptise a close connection bet wren this countiy 
and the chief Kuio]>eaii vniMf of radium lias been 
established which, if is to be untilipated, will prove 
ultimately of advantage to workets in this subject. 

Tut first annual report <>f the Electricity (Aommi>- 
sioners (II M Station* rv Office, price $s. net) is of 
interest. It shows ekarly that although improvement* 
in the existing conditions of electric power supply 
canned be te.diseil as rapidly a> was anticipated when 
the A< t of was passed, yet substantial progress 
has been made m set uriitg the co-operation and agree¬ 
ment of the .uitlu'iUies m particular districts. It is 
not a problem « ► f stalling ab initio fo develop a com¬ 
prehensive and stand irdised sysiein of distribution in 
the light of mu present-day knowledge and feehnu.d 
prat lice Time exist many heterogeneous systems of 
supple which ha\e to he adapted, modified, and e\- 
panrb'd to meet the flowing needs of the community. 
The present financial stiess has also proved a barrier 
to r.ipid developments. J he standardisation of 50 
a» the fieqia new of supph prowd impracticable, and 
so the subsidiary fnqucneie.s of 40 and 25 had to 
be peimilled It is saiisfactor\ to note that the 
( imimissioneis have approved in several cases of very 
high vniiages for the £'dismission of power. In 
Northumberland and Dm ham, foi instance, the elec¬ 
tric energy will be disrnhuted ftom the main generat¬ 
ing stations to the sub-«4ntioiis at a pressure of 66,000 
volts From Woolwich to Faith the pressure of 
transmission will be 33,000 volts With these high 
voltages appreciable economies < an be effected. The 
Commissioners have now come to a stage in their 
proceedings where their derisions will affect advaisolv 
many interests, but Inckilv they have .secured the 
universal esteem of the profession 

The Geographical Society of 1’atis (elebrated its. 
centemirv m July last. Having been founded in 1821, 
!f is the oldest g«ographii.d society in the world, and 
nine ye,a^ senior to the Royal Geographical Society. * 
In commemoiution of the event the society has 
devoted an enlarged number of In Geographic (July- 
August) to a history of the society and a record of the 
centen.uv cell br.uions. From the year of its founda¬ 
tion, under the presidents of the Marquis de Laplace, 
the socu tv has grow 11 in usefulness and influence. 
Art outgrowth of the >ourt\ in 1870 was the founda¬ 
tion of the numerous Fienih provincial geographical 
sqnoties, which mfcv number more than twenty, while 
the growing overseas interests of France led in 1876 
to one branch of the society becoming the Society de 
Geographic commercinlc with an independent 
organisation. The International Geographical Con¬ 
gresses which met from time to time before the 
recent war were inaugurated by the society at 
Paris in 1871, and Paris was again the meeting-place 
in,, 1875 ^nd J 88i). From 1822 the society has pub¬ 
lished its Bulletin, now known as La Geographic, 
which has always been particularly rich in AfWc*»r 
NO. 2713, VOL. Io8]i' 
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travel, in addition, it has from time to time piife 
lished a large number of separate geographical works 
The (.end nary celebrations included a reception ,t>y 
the prt sidenr of the socictv, Prince Roland Bond' 
parte; a meeting presided over l>v President Millerafld, 
at which addresses weif presented In various geo 
graphical societies, including the Royal Geographical 
Six'ietv, 1 epres'*nt( d bv Sir F. \ oimgluisband ; visits 
to the Bibhothcque nationale and the Scivice hydro- 
giaphique de la Marine, an afternoon municipal 
reception at the HcUel d« \ ille ■ and the concluding 
banquet. 

'IHis, annual gcneial meeting of the Chaldaean 
Soe iety was held at the Gieat Northern Hotel, King’s 
(Toss, on Saturday, October 15 Tin preskknt, Mr. 
J. Haigreavts, in reviewing the work of the year and 
the progress of the society, stated ihat there were 
now seven local sections, .»* against two last year. 
The first of tin se sections to he formed, .4 Luton, 
had had a \r 1 \ bus\ season, wlnh those at Letch- 
vvorth and Ipswich were now well established. The 
two London sections, noi th iml south, in spite of the 
large population, or lathei I" cause c>f it, still found 
it difficult to tariy out s.iiisf.icloiv astronomical work. 
In this sense their jecord was comparatively dis¬ 
appointing. '1 he Rev. I). R. Fothmngham, editor of 
The Chuhtamn, advised (he society t<> pay special 
attention to naked-ey* woik. He suggested that 
meinlxis should watch for and icioul spe cully 
(1) Ihe lit st appearance of plant ts after con {unction 
with the sun; (2) even uppetiaiue of Mercury; 
(3; any appearance of Vesta, c»th(r minor planets, 
iiviked-eve counts, 01 lianu-, (4) ohseiv itions of 
nakecke\e variable stais like Mil a ("eh 01 Algol; 
(3) haloes; and (<>). loi iIiom with k« 111 sight, the 
careful mapping of tin Milky Way. Ihe iq2i eclipse 
repent was foimaliy presented to the imeting. De¬ 
tailed accounts were submitted hum Loclunaddy and 
Thurso, whence fhe eclipse had been seen in its 
annular fonn, and tabulated repoib weie presented 
fioni fifty-six other stations, c inbndwng tempe rature 
records, appearance of stars, effect on animals, etc. 
A discussion followed 06 the relationship of 
local sections and tin* central body of On* society. 
The fo lowing were elected officers for the year:— 
Presi'lmt * Mr J. Haigrtave* Secrcitirv: Mr. K. \V. 
Foster. WcciMircr; Dr. J. K. Folherhigham/ 
librarian: Mr. 0. S. ('lark Maxwell. 

Pune.Hants have lateh appealed in tin daily Press 
reporting the* occurrence of oil in a water well at 
Boshani, near Chichester. Sussex, and in particular 
the West Sussex Gazette of October 13 gave alt*, 
account of the visit of an inspector from the Petroleum^ 
Department to this well. The facts briefly are as 
follows - -The well is situated in the garden of Mr.; 
H. Richardson, of Bosham. Recently a clear oil wd$ 
noticed on the surface of the water, and if is reported 
that no less than 100 gallons of “almost pur6 
paraffin ” were later obtained. The inspector ap* 
patently did not commit himself as to whether 
oil was a natural . or. fortuitous occurrence, but 
theidea|haf this ,^indeed natural pU 
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JjrfaiSpy,' notwithstanding the obvious technical oh- 
’^tlhns to such a view. Similar oil finds haw been 
ported before in this countrx. In that near Petti- 
^rough a few war*, ago. leakage from suiiacc 
. % ores was ultimately held to account for the 
^discovery.” At BoMum., on the other hand, we 
/fa informed that there are no likely stores near at 
^and from which the oil could haw been deiived by 
^eakage, and this has done much to inspire the pre¬ 
vailing optimism with regard to the occurrence. Our j 
20t)ly comments at this stage are . first, the possibility I 
•itf floating oil on the water of Bosham Cieek (a tribu¬ 
tary of Chichester Harbour) in these days of oil-fued 
^htps is not to be passed over, and the well m.iv quite 
^Conceivably have suffered contamination from this 
•Source; secondly, BoMiam itself is situated mi the 
Schalk, here biought to the surbue by the Portsduvvn 
^hticline; one does not usually associate oil and chalk, 
'iri fact the only possible oil-hearing horizon heie (and 
That an extremely unhkelv one) is the Kimjnetidge 
Clav, which lies at far too great a depth to he 
taken into serious consideration. The anticline, while 
/Structurally favourable from the point of \uw of oil 
accumulation, is scarcely likely to lead am one Hut the 
get-oil-nnywhere ” fiat* i nit\ astra'v. Its occurrence 
'at the same point as this supposed oil find is moreh 
one of those strange coincidences winch are absolutely 
devoid ol signilit .mci 

, In a Chadwick public leoltue dtlivered on October jo 
on the subject of “Plant l )i-< .e*i ? and their Relation 
tr» Pi senses in Man.” Pi of. \*. H. Hkuktnan said 
that the plant paflmlogLl is laced by the v<iv wide 
range in the degree of assorialinn of the host and 
the pat aside oigamsm. \t one rxtieme there is the 
condition when the fungus is almost purely super¬ 
ficial and the injurious eflect is mainlv inditect; at 
the other extreme ihue an associations of host and 
fungus, known as symbiosis, m which association 
benefits both the organisms. Between these two 
extremes there at* all degrees of association of the 
two organisms. Plant-cells, when once penetrated, 
are almost alwavs killed, and plants genera lb depend 
for inmuinitv horn disease on their capacity to keep 
the parasite out or to render it harm!* ss b\ enclosing 
it within lasers of coik. 1 lie iimiumifv of certain 
wheats from rust disease has, however, been shown to 
be due to the ‘ byperseu>itiv< nc-sx ” of the tissues, 
which succumb so rapidly to the attack of the fungus 
that the parasite is starved, ft is only in cases of 
Symbiotic association that there has been observed 
ahy digestion of the invading organism comparable 
tfith phagocytosis in animals; in the orchids also 
tftere >** evide nce that plants once infected are immune 
from further attack. No production by the attacked 
pfcnt of lethal substances comparable with antitoxins, 
fctecteriolysins, etc., have been observed, so the possi¬ 
bility of artificial immunisation of plants by the use 
of vaccines or sera would seem to be very unlikely. 
Apart from the difficulty of distributing such vaccines 
to the various organs, the growing plant is continually 
producing new organs which would require immunisa¬ 
tion; , Since disease is abnormal physiology, little 
futth^'psrc#^ made in the^I^cida^pn of the 
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nature, of plant diseases without further knowledge 
| of the normal physiological piocesses of the associated 
< organisms. 

On the occasion of the Piinrc ot Wales's recent 
visit to the Australian Commonwealth, he was pre¬ 
sented by the State ol Que< nsl.md with a gold- 
mounted casket of Queensland heanwond containing 
a collection of the gemstones lor which the State is 
famous. In the Queensland Satuuih^t {\<»l {, No, f) 
Mi. B Deinstall, the Government geologist, de¬ 
scribes the twenty-nine stones in the collection, giving 
the details of the pioveiianee of each, and a genetal 
account of their propei ties and distribution ihtough- 
out the State. 

JUk Muu'ums Journal for October contains a 
paper bv Mr L. il. Weston Klingendcr who until 
the outbreak of war was curator of the Goslar 
Museum on the organised co-operation of museum# 
in Germany. Then* has long been talk in our own 
country of a closer union between the larger and 
smaller museums, and this interesting article slum Id 
he of prat heal use to (host* who are ronxidering such 
a scheme The number also contains an appreciative, 
notice of the late Dr. ffenrv Woodwaid from the 
museum point of view', and a uideal but friendly 
account' of the Association g/wraje dex (’oiwrvateurs 
des ('ullerlions publiques de Frame. 

In Srtrtue Progress for January last the case for 
thi' inheritance of acquired cliai utters was ptrsented 
b\ Pi of. I 7 .. \V. MacBride. 1 he eliallenge thus thrown 
down lias been accepted 1>\ Mr. Julian S. Huxley, 
who states with conxideinblc force in Si truce Pro- 
greis for October the case fot the chromosome theory 
of herediiv advocated hv Pi of. Morgan and liL school. 
Mr. Huxley summarises the evidence on which the 
theory is based and the healings of recent work chi 
the hypothesis, and points out cn tain implications of 
the theory which are not usually dealt with in the 
text-books He is in whole-hearted agreement with 
Pi of. Morgan, and believes that his tin ory of heredity 
is the only one which allows of the synthesis into one 
harmonious whole of the many, and appaicntly anta¬ 
gonistic, results of recent work in genetics, cytology, 
and experimental physiology and /oology. 

Thk Journal of Pomology (vol 2, No. 4, August, 
i<)21), published by Messrs, Hunyard, Maidstone, con¬ 
tains the reproduction of a very scarce work entitled 
“The Orchard and Garden,” published anonymously 
in 1602. For many years onlv one copy was known 
to exist, that being in the Cambridge Ini varsity 
Library, but recently a second copv can’ll* to light, 
and wms secured for th( Bindley Library of the Royal 
Horticultural Society, 'lhe importance of choosing 
suitable soil and locality is emphasised, and grafting 
is treated at considerable length, both from like to 
like and “with contrary kindes.” Among the divers 
sicknesses which affect the trees are canker and all 
kinds of raterpillars; for the former excision is recom¬ 
mended, for the latter diligent searching for the eggs 
which “lie hidden -In a cobbwebbe,” which should be 
.burtiedf fpr ^ fire ci*p$umeth all things, T-, In a 
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shot 1 ;»rfit!< in the same* numln 1 1 >\ E Kfchmond | 
Svv.il* s, (i)iitli(i \|>pl* ('anker 1 w u (\n!ui it *>’ | 
Biac’tm* in its tontini,” the. xviihr .-uggt-ts that \u j 
i moot tl.cim to have impiovccj upon l h * * piMitm* of 
tw o hundred vkha ago, namely, th< clean tuning out 
ol >\'t\ i.nik't sp<»t and the treating <*l a fatally 
tanking int ,is fii for iioilnng but ihe tin . 

Kkvv of our Hinlu-', .mil < o11,unI\ iu>ne who have 
itiiv knowhdg** of (Ik n< ent advances made in the 
subject of ballislK- wnuld hr disposed to dispute Dr*. 
Ci. E. Hull's si \irin«‘u< th.1t the solution of the 
present-day [’(ofj}<in> of ordnance depend “on the 
appli*'thorn of thr precise r\pn imental methods of 
moth t n phy-i<s ” \v a member of the terhnir.d staff 
ot the < lu< f of ordnunie at Washington, Dt. Hull 
has had 1 \<( phonal oppoi!unifies of watching the 
rapid pmgress ol the Iasi few \eais. and the reprint 
of hi- addiess to tile engineering set lion of the 
Franklin In-tiUife on t h** upplk'at ions of pin sits to 
ordname pioblems, which appears in the September 
issue of the journal ol the institute, is the most public 
statement whnh has been made of facts hitherto 
regarded as piofoimd secrets. l)r. Hull shows how* 
the- pressure wuhin a gun dining discharge ma\ he 
tneustned by ihe elertiic charge it generates on 
trvstaK piezo-electricity and how the flight of the 
projrrtile ran he followed |>y its elec tromagnetic 1 e/feel 
on rotls thiough which it passes, and in belli cases 
the measurements may be made with <111 arcuru<\ un¬ 
attainable by the older methods. 

An intf 1 estmg paper by Prof (i Crbain on "The 
Enei getie Ibises of the Atomic. I heorv ’’ appears in 
file Itcviic Siiinlitiquc ol October 8. Sortie* results 
tnav he obtained equally well trom eneigeticq and 
from tie* atomir theory, although the points of view 
adopted .11'** dill* rent i lie energetic conditions neo-s- 
sar\ lor .1 molecular theory arc* examined and thermo¬ 
plastic* and magnetic phenomena considered. The 
term “ hotmnmcrtsm, ” on the analogy of “iso¬ 
merism,*’ is introduced to denote the* existence ol 
groups ol substances of different composition which 
have it least one series of differential coefficient}! 
identical l he laws of Raouh max be summarised in 
the statement that isotonic solutions in the same 
*ol\ent an* (hvrnio-elasticnlly homeomeric. Pi of. 

I chain - point o| view is in many wavs novel and 
intei estmg 

In the* Journal of the SoCUiv of l Hass Technology 
for \ugust, Mr. | R. ( laike discusses the effect of 
rax- from i.ulium, X-ravs, and ultia-v inlet light on 
glass. I hb a - and /biu\s alone were productive of 
lolotafion in the glasses examined, which contained 
various metallic oxides. Ihe colouring is supposed to 
be due to the' foimation of colloidal paitides in the* 
glas-cs, the presente of which may he* explained b> 
the action of the two kinds of ia\s on dissociated 
.ions already present in the glasses Huotesccnce is 
held to be due to mechanical bombardment of the 
glass molecules by the rays. 

Tub'J uly issue of ’ the Journal of the Chemical 
Society contains a communication by E. CaTX, faHy, 
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E M. Heilbron, and \V. K. Barker on the phot 
sxnthcsis of formaldehyde and carbohydrates, fpo 
carbon dioxid* and wat*r. An aqueous solution* 
carbon dioxide yields formaldehyde when exposed 
radiation of wave-length 2nouu. Poly mcris&tM 
occurs, with formation* of re ducing sugars, in ljgi 
o| wavt-length jcjo uu. Substance's were found whjC 
increas'd the yield ol formaldc hvdc b\ protecting 
from jx»'\mensatic‘n. ”1 he photosynthesis of lormatd* 
hvd<* from carbon dioxide and want is catahsed fc 
r<*rtain coloured basic substances such as colloid.' 
uranium and feriii h\dioxides, mnlathite-gieen, rut 
mcth\ l-<*i ange, Photcisv mhexi* then takes place i 
visible light. Chlorophyll app*ats to he an idet 
pholocafahst lor both stages ol c*arboh\drate svnthesi 
from rat bon dioxide and vv m r, and its function i 
green plants is made dear by these* investigations 
whidi throw a good deal of light on a matter whig! 
has long been obscure. 

Tim shipbuilding returns for the qnajt«*r entlin; 
September to have just been puhlislie*! by IJoy 4 * 
Register, and arc* commented upon in the Kngince 
of October 14. Aftei making allowance for vessel, 
upon which woik has hern suspended a total 0 
j,01)5,000 tons under const 1 ik tion in the* l nited King 
dom is obtained. For the quarter under review th« 
tonnage commenced nmc >1*111 ted to onl\ 51,545 tons, * 
decrease' of 455,000 tons as compared with the las* 
quarter of 1920 This is perhaps the most significant 
figure* in the return as indicating the very unfavOut* 
able* outlook for the immediate future*. At the pt*6 
sent time linn* are under construction throughout the 
world 140 vessels of more than 1000 tons for the car 
riage of oil in hulk, with a total tonnage of 951,813 
tons. Of these, 81 an* under <oiisiiuction in'■the* 
l'nited Kingdom, making an aggregate of 527,79* 
tons, and 28 totalling 222,21,2 tons in the United 
States. Thr tonnage of vessels undei construction 
which aie to be fitted with intmial combustion 
engines amounts to 405,941 tons. 

Thf Journal of the British Science Guild lor October 
contains the annual report , f tin* executive committee 
and a summary of the proceedings at the annual 
meeting held in June last. Reference's are made to 
the deaths ol Sir Norman Eorkvoi, the disiinguishek!, 
founder of the Guild, and Sir William Mather* a 
trustee and original member, both of whom rendered, 
valuable services extending ovei in.uu years. Th^ 
journal contains the addresses dcliveied at the annuaf 
meeting by the preside nt (Lord Montagu of BeauHfu|f, 
‘and hv Dean Inge, who emphasises the value of th«. 
forces of science and icligion in promoting a solution, 
of present industrial problems.- An interesting 
marv is given of a leccnt series ol artie'es by 
president on road reform, and Sir K. A. S. Red maybe 
contributes a suggestive article on the importance of' 
research in the development of the mineral industries. 
Among recent activities of the Guild may be mentioned 
the preparation of a catalogue of British scientific §nd 
technical books, comprising more than 600a tijdcfu • 
We.obseryu, that attention continues to be devotM to. 
th'c UUi««|jM» ‘-ift 
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|ch cQfihection the control and adininiati atifcn of j offered (or -ale by them. The catalogue i* very con- 
|Fost Office is discussed. An important iccuit step | vcnientlv classified under the following headings, 
| 3 t>€£n the development of local branches cm groups j making reference easy . Earlv gardening, early 
pie. chief provincial cities, which will doubt less be ‘ herbal*, modern gardening, cacti and succulents 
|alue in extending the Guild's spheie ol usefulness. 1 tluwer garden and teinery, loses, fruit and vegetable 
|lf main part of an address, entitled ’ I lie Message j garden, gtape vine and wine, greenhouse and hof- 
^Cience, delivered by Sir Richard Gregors before j house, landscape gardening and planting, orchids. 
v Bi itish Association, i- reproduced .t*» likeh to be < pl.mt brersling, etc, earlv .igiiculture ami husbandry, 
service to organisers of piovriu.il groups. ■ modern British agriculture, gtasscs, fotage plants, and 

Messrs \Vhm.oos \m> Wp.MJrt, Lid,, 38, (heat weeds, livesfotk, tropical and foreign agiuultme and 
iCen Street, W C j, have just issued a most useful 1 gardening, food plants, beveiages, etc, fmesttv and 
anical catalogue (New Series, No. j) t containing timber, industrial plants, inccih.il botaiiv, *md 
fttculars of upwards of 3000 second-hand works addenda. 


Our Astronomical Column. 


JTm: 1 01 ,\ 1 Sot \k ha 1 msu 01 Smt.Mhi-H, 1022- 
^rof. Campbell annoumes in Popular hfrormmv loi 
j^tober that it is [imposed to send an expedition from 
ie Lick Observatory to Wollal, in West Austialu, to 
bserve this eclipse. The difficulties of landing are 
>nsiderable, but not insuperable, and tlx* piospects <>f 
txjd weather ate belter theie than at an) other station, 
‘he principal item on the programme is the Einstein 
roblum. In order to shorten the nect*s>arv si a) at 
volbl it is intended to take lomparison plates of 
IQ eclipse laid at Tahiti on the vovage out, its lah- 
jde liemg neath the same as that of Wollal. An¬ 
ther star field, culminating at night, will be photo- 
raphed at both stations, 10 strengthen the basis of 
■Wiparison 

Rukidmu in 1 uk Sun. Dr. M. N. Saha predicted 
tat the lines of rubidium might be detected in sun- 
>ot spectra, tht'Ugh invisible in the ordinary solar 
JOetrurn owing to ('oriMderable ionisation, which is 
■SS in the sunspot, where the temperature is lower 
rof. IF. N Russell has examined some fine spot 
jfetra pliotogiaphed with the 150ft tower telescope 
'‘Mount \\ llson. He finds the two principal rubidium 
ties at 7800 2<) and 7(147/14 distinetlv visible, the 
greemetu in position being exact, and the relative 
rtfngth being also in accord lie therefore considers 
ifr presence of rubidium established, and notes that the 
le* of sodium and potassium are also strengthened 
1 the s[>ot spictxuni, from a similar reason. 
Comkis.— Mr. limes and Mr, Wood obtained 
jmerous observations both of Lncke’s and Tons* 
^itinecke’s comets at the Johannesburg Observatory 
faring Jnlv md \ugust. Those of Fa 1 eke aie printed 
m, Astr. \ach, So. 5124. Even by August 8, onlv 
twenty-six davs alter pcriln lion, the comet bad be¬ 
come cxlremelv faint, and it was looked for in vain 
on August 22 and 2\. It has frequently been ob. 
served that thU ioinet is more difficult 10 obsetvr 
after perihelion than before it. The sun's heat appear* 
to produce a rapid expansion of the coma, rendering 
it .undefined. 


Einoino <>i 11 rh Minor I’i ini i Aiinpw *Tho 

search t«u this verv in 11 resting planet was referred to 
in Nahkj* for October jo. iWr. Nath. < ire , No. 32, 
^tato that flic plaint ha- been found at the Jvonigs- 
tuhl Observatorv. 'Hie following observations were 
in.ule (refer red ti> equinox of ugi o) , G.M.T. 
October rod. 14I1. 1 an., R.A. 3I1. om. 715-., S. deck 
0° 35' 58 r", mag. 140; G.M.T October lid. 
14b. 3V41U., K.A. $h. orn. t.Mjtts., .s deck 7 0 o' 520®, 
mag 138. Stracke’s value of the mean daily motion 
requires the correction of 1074", which is satisfac¬ 
torily small. 'I he planet is likely to he billowed for 
st \ era I months, as Us linear motion in perihelion is 
m ark the same as (hat of the earth. Dur ing some 
re 'olutroiis of this planet the Jupiter pel turbations will 
he large, and it will be of interest to inve>ngatc the 
alteration of the perihelion disfann, which has the 
value 1 182, very little greater than that of la os. 

Oi\SU\ V AT 1 ON'S Ol V ARIA ill,I* SlVRS. Ml \V. J. 
I.uvten has published, as a thesis for his doctor's 
degree, the results of observations of variable stars 
made bv him at Deventer and Leyden during the 
\ear- K) 15 tip llis equipment gtadtialh increased 
from a field-glass and a 3-in. telescope to the 6-in. 
equatorial at Jaw den. llis vision is unusually acute, 
and he could observe stars down to magnitude 13-7 
with the 3-in. and to 148 with (he 6-in. 'I he stars 
observed include all types of variables; tn the ease 
ol Algol stars nothing was attempted hevoud the time 
of minimum, the light-curve being derived with much 
gn .iter accuracy from the use of the photo-electric 
cell; but llght-cuives were found for the CephcidSy 
the note being made that minor fluctuations in the 
curves are found in tin* case of S Sagitla* only. New 
periods and lormuko aie given for many of tlio long- 
period variables. ^ Gemitiorum is found to conform 
1 \a< 11v with a -ine-oirve, the mean magnitude being 
40^8 and the amplitude (>'165. In the (ase of 
Si Cvgni, Lui/ct’s pericxl is shortened by o000«5id. 
to 3845472(1. Tt is noted that there is a great dh- 
1 ord.mce in the interval from maximum to minimum 


*Dr. W. Baade, oi Bergedorf Observatory, obtained , 
a photographic observation of Reid’s (ojnet on ; 
October id. 15b 3m. 54s. G.M.T.. its position referred 
to .the equinox of 102to being R.A. 8h. 27111. 3*1 }8s., 
m (tech 30° iT K) 3"; the magnitude was 14, and the 
indicated correction to Mr. KbcU’tf (pheimns was 
— lg*!, -32'. This observation, made six and a half . 
mtoiths alter discovery, will J>e of use in correcting 1 
v ^ p,.. ‘ ; " r . 'j * T • . ' i 


found bv different observers. 

Seur.il stars are then discussed for which Prof, 
burner and others had suggested sudden change* of 
period or of phase. Air. J.uv ten’s conclusion-are m6r<5 
in favour of slow progressive (Mange of period Ihati ' 
of sudden jumps. lie states that the observations 
and discussions will subsequentl\ be published at 
grater length m Annalcn van etc Stcrrewackt te 
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Cambridge and Women. 

11 in well to place on record here the nature of the 
*• concession to the cause of the education of women 
for which the Senate ot the University of Cambridge 
voted on October 20 . 

“The University shall have jiowtr to confer by 
diploma Titles of Degrees in any faculty ujx>n students 
of a recognised institution for the higher education of 
women, who have done all that is required of them 
by the Statute's and Ordinances of the University. . . . 
The Univtisitv may also admit members of such 
recognised institutions to institution in the Univer¬ 
sity as well as to the use of its libraries, laboratories, 
and museums, and n shall have power to determine 
the numbers to whom and the < onditions on which 
any or all of these pnvti« ges ‘-hall be granted.” 

The gr.inting ot titular degrees to past and present 
Students «>f (.11 ton and Newuham Colleges does re¬ 
move iMu i-al giievniKe from which these students 
have sullmd 111 the educational world. The Old ■ 
Guard at Cambridge, with their numerous supporters 
outsid* . ha\e .it last reached the position held by 
more Milighlened members of the University tour- 
and-lwentv \e,us ago. In that there is some hope. 
Possibly in another twenty-four years some such 
scfieim as the compromise reiently worked out in 
the t inner sits may pass the Senate in its turn. Or 
perhaps tie that government of the University by the 
University h>i the University will have become 
possible 

Tin women's colleges have announced their inten¬ 
tion of nm wing th- it appeal (suspended until the 
recent vote had been token! to the Koval Commission 
at present sitting on Oxford and Cambridge Universi¬ 
ties. TT»* % will, ot lourse, be heard, and not much 
doubt is entertained as to the result. 1 he women 
stand to gam a better jx^itiou in the University from 
Parliament than the C.mibriclgt Senate is prepared to 
grant them. Like the Noneonlormists in the last 
century, the\ will have to be forced upon the Uni- 
vet Mtv. .IX the\ ughth 1 efuse to adept the suggestion 
that the\ can go *lsewlnr<\ Once they are inside, 
Cumin idgt will assimilate them as she has absorbed 
new constituent members in the past, and Cambridge 
will gain strength by them as she has gained from 
her other late-comer*. The pitv of it is that Cam¬ 
bridge should hold out so obstinately against this 
development, and that her successful resistance 
should have been marked bv an outburst of disgrace¬ 
ful heh.iviout on the part of some ot her voting and 
Thoughtless sons 


Aerial Photography. 

T ill', .innu.it Tr.ull-T.nlur 1 c. uire \\,i- cli-IKomt at 
the Im*\ al Photographic Sorietv's house on 
Octobei 11, b\ M I..-P ('fere, who chose “Aerial 
Photography and Photo-topographv ” for his subject. 
M. Here is an acknowledged authority on this topic, 
since for practicalh the wiiole peiiod of the war he 
was one of the mining spirits in connection with 
photography in the Fmuh Army, and for many years 
before this he was a recognised authority on both 
practical and Mieniiftc photography* I he lecturer 
sought to avoid dealing with such subjects as have 
already been treateil of bv others,' but spoke of many 
matteis that are of prime importance in such work, 
and interesting, though affecting to a less degree, per¬ 
haps, photography of the more usual kinds. 

Sufficient attention has not, far, been paid to.the 
effects of sikh low temperatures as M-e likely to be 
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experienced at convenient heights for topograjp&K 
work. A fall from 75 ° F t0 zero increased't^ fgc 
length of a lens oi 2f-in. focal length by or 


per cent. The eftea of this is aggravated by % 
contraction of the camera body, which if of ttjm 
might be. as much as half a millimetie, and ad a 
appreciable error is intifniuced. 

Although thi' importance of light-lillerx to reduce * 
eliminate the effect of atmospheric hare was recogittik 
by the German arm\ from the beginning of the wa 
M. Clerc spent more than three years without fuk 
convincing the staff of the French Air Force of V 
necessity tor them. Nor was the Force supplied wit 
panchromatic plates, which, of course, are necessat 
when a deeply coloured filter is employed. 

Practically all the cameras used by the variou 
armies had focal plane shutters, hut these suffer^; 
from grave defects The blind was generally too^ fa 
from the plate, and the ordinary motion of a high 
speed aeroplane would c.iu-e elongation, compression 
or torsion of the image during the tenth r of a secun* 
usually necessary for the blind apeiture to pass ove 
the plate (whole-plate size), and the error of locatioi 
of a point on the ground might be more than 15 ft 
A betvveon-lens shuttei to give three or four thou 
sandths of a second at ho per tent, efficiency with \ 
lens of 3-in. diameter, would require a movement of th- 
le.nes at the rate of about 140 ft. a second, which 1- 
practically impossible It was therefore necessary t» 
improve the perfottn.inie of the focul-plarfe shutter 
and manv devices which wire mure «»r less succossfu 
are described. . V 

Th<» lecturer dealt also with the relative advantage? 
of plates and roll-iilms (cut films being out of the 
question as embodving the disadvantages ot both), th* 
i oust ruction of cameras, theii suspension from the 
aeroplane, and tin mient.ition ot the image Tht 
use of metal sheaths for plates is 1 underlined because 
of the uncertaintv of the position of the sensitive 
surface. It is insisted that the mechanism for platf 
changing must be a** automatic as possible, blit with 
out intricate and cleluate parts whiih will not stand 
rough treatment. M Fieri is a -aiong advocate Ot 
I lie desensitisation of the plates belore development by 
Luppo-Cramer’s pro<os$, a- it girally' facilitates vi$u«U 
control, and this is \er\ desirable in order to balatiffc 
dulv the getting "f densitv and the avoidance of tOC 
much fog from the effect of ihe aimospheric haze. 
'Ibis process was mtually adopted b\ tho French and 
Japanese armies. Tn ilui* time the li'iluie Will be 
published in full in the socu tv’s journal 


University and Educational Intelligence,, 

CwfBRinor. —Dr. T. S. IM»\ Kmmanuel College 
and Dr. K. A. Petris, Lorn die and Uaius College, 
have been appointed l diversity lecturers in tho* 
chemistry; and Mr. \. 15 ur\, King’s College, has 
been re-appointed University lectin er in mathe¬ 
matics. - * - 

'ITie Raymond Horton-Smith prize has been awardee 
to Mr. A. G. Evans, Trinity College. > f ' 

The regulations for Ihe examination for tire diplofn.a 
in psychological medicine have hem published. 

London. —At a meeting held on October 19 ihtf 
Senate considered a communication from the Uoftdftft- 
C’otinfv Council inviting the Senate.to explore die' 
possibilities of the Holland Park Estate as a site TOr 
London University before further action is tidcciC lEr 
the Bloomsburv proposal. ,• iC, 

In the reply which was eventually adopted, ft 

nattf «v>t; jslth; J*' 
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gpOtmbury site on the pent of the educational authorin 
Br Umdw, indicated by i!u; promise of financial >up- 
fctt up to a thiitl of a million pounds, the S< nate tell 
ngtific'd in accepting the (h>\ crnmanl ’*» otT«n 1 he 
fin tract* for sale w< r< comple led m J.mtian last, and 
lie actual con\e\:ui<v to iIn* commissioner' of the 
Jflicc nf Works IV dated MJrdi .> 5 Moreover, a po r 
Son of the site is aheadv occupied l>\ the Institute 
>f Historic a I Research, which his been piesented b\ 
in anoinmmis dnnoi to tin- t niveisiti ,u a cost «»f 
'bout and has been accepted b\ the Senate. 

The question of site can, tbeieforc, Murxeh be rc- 
ipenei! with the (lo\einmeni on the initialise of the 
>eiri(e, but, should the (iosernmerit wish to exploit* 
he possibilities uf the Holland Park site, or anv 
*her sue m <'unjim< lion with the Dnixiisiu, ih, 
ienaic Would he pit pared to co-operate 
l he Senate has made the foPow ing 'ipjxuntme uts 
)r. \\ Jv I u< k to the l mseisits (hair of che*ini*sti\, 
,'nable at Middlesex Huspit d Mednal School; Dr. 
aul flans to the \ rmersitc reader ship in plant 
Kern is! rv, ten d>R ^ u { nicersitv College 1 ; Res. 

. A, I 1 Awling f,> j|i,‘ l nneisrtv trader ship in 
5 pft\ chologc, tenable it King's Collide: Mr \\ r !’ 

, (.url|s to the l mseisits leidetship in ph\<Ks, tenable 
at Kind’s College* 


| ‘Calendar of Scientific Pioneers, 

{ October 27, 1675. Gilles Persone do Roberval died, 

j -An original muiilm of the Rmis A< ademy of 

I Sciences, Rolnixa! held tin ih iii ot mathematics in 
the t o!Jege Royal, was an coils wnt«i on the method 
of indisisihh S, and dis, uxse d the n Uet r o| the languid , 
and t \ c foul 

October 27, 1845. Jean Charles Athanase Peltier 
died. Remembered lot his dRctwen ot tin I’elner 
elicit.’ JYlhei was .t I’lcruh wall luii do i who 
utired fiom business toe.ms out nin Inm < xpe'ri- 
tuenlal physics 

October 27, 1905. Frederiok Wollaston Hutton died. 

With fbvloi, u*n llaasl, and I loc hsp Mi i, flutton 
assist! d to lav the foundation of the gee»|i»g\ of New 
/a aland \ soldin i»\ profession, lie senrd in flu* 

( linn i and the Indian Mutiny, hut ultimafels became 
a ptolcssi.i in t In tsic hut i h lumeisits. 

October 28, 17G3. John Wallis died. Alter render¬ 
ing valuable v'tsuc to the I’unlans dm mg the Civil 
War, Willis m i f>.}<) was appointed Smdian profe^or 
ol gcnmeltx at Oxford, a post he* held until his death- 
Ills ,l \i nhnieiiiu Intinitot uni ” contained the ge-itnx 
o| the diflei * ntial c alcnlux. 


\ J he thanks of the 1 Senate base been accorded to the 
Worshipful ( (>mp mv of Drapets for their iem'wal for 
; a further period of three soars of theii grant of 500/ 
n year to the Dep.irtm< nt of \pp!ied Statistics and 
Eugenie s ;u l 'nisei sitv College, 

Dr ( h cities Holton, of the* Graham Research 
- T.abor.itoiies* ar Tniseisits College Hospital Medical 
School, has hern awarded the William Julius Mickle 
Fellowship .if jnol in levognitvei of the important : 
work in experimental medicine which he I vis cariicd | 
out,during tile past fisc- sears ! 

I he following elm l.a Ues ha\<' been conferred 1 1 
DSc. in ( hnmstrv . Mr. <' K. lupoid, an internnl i 
Student, ol the Imperial College, Royal College of f 
Sci<*n« e, for a t!»c*sis entitled “ | hr Formation and 1 
Stabilif \ of Carbon Rings ; y) /,/ Miss K. M j 
Wesiawas, an external student, for a thesis entitled i 
* The F.dur ational Theme of Rlufaieh D.S< . in i 
Clmni\U v Mr H.irrv Ilepwnrth, an external J 
student, for a thesis entitled “Sonic* Wss Researches j 
on ih<* Grignard Reagent and other Matter”; /).x ( 
in /• n^iuri rini< Mr. Hubert Mawson, an evlr trial 
student, for a thesis entitled “ \nal\ticnl and Experi¬ 
mental Imcshgafions relating to Centrifugal Pumps 
and Water 'lutbines,” and other papers; P Sc. 
in s • Mi fames StcpNnson, an external 

student, for a thesis entitled “The M.mufa< fillers’ 
Ai*ont • His Fmiioinic and Social Siqnifu mice,” and 
other panel x. 

St. Amuu'WS. Mr H. Wk Tuiuhull has 1 k*c 11 ap. 
pointed Regius professor 0 f mathematics in success 
sion lo Sir Peter Se-e>tt Ren^, who lias resigned. 

, The l nive-isih College of Wales, Abcrystw\th, is 

receive from Sir (iarrcxl Thomas a gift of lands 
'estimate'd to lx* worth 8000/., the income ftoiti which 
ivto he devoted lo the e.'ncouragement of post-graduate 
work in chemistr y and pin sics 

The British Medical journal of October an¬ 
nounces that Prof. I,£on Frcdcricq is to he presented 
with a medallion in recognition of his distinguished 
services as professor of physiology for fift\ sears in 
Tt>e University of Li^ge. i'hc* presentation will take* 
pbee in November, when his son will take* the chair 
which Prof. Jukin Frederioq has, held so long. 

f. Na ip3 t vo^io8}. 


October 28, 1916. Cleveland Abbe died. korcmoM 
among American ine*ie*ou>logists, Abbe was lirst an 
assist ml m tin i>hs» 1 \alcH'tes at Pulkowa and Wash¬ 
ington. and the'ii director of that at (*inc innati, where 
in i8f»<| hr- 01 gaumed meUcoi ojogn al reports from 
which xprang the l iiitccf States (lo\ejmneiit Weather 
St r\ id. 

October 29, 1783. Jean le Rond D’Alembert died. 

T he intimate fin (id ul \o’tiiie and Diderot, IVAIem- 
1 » ft was admit It cl to the* Paris Atademx ot Sciences 
in 1741. and in 1772 lx e ame j>m petual seen tars With 
Clnitaul and Kuler lie is regaided as one of the 
gie.it* st m illiMiiutiiian< of the 1 eighteenth century. 
Ills “ 1 1 .iitde dynamiqiie,” containing the famous 
principle, appeared in 174;, his "Solum du Monde” 
in 175 \ 

October 30, 1626. Willibrord Snell van Roijnn died. 

'I he ehstoveiei of the law of refrae lion of light 
and the 1 firsi lo measure* an air of meridian by 
ttiangulnlion, Snell, 01 Snellius, was a pi<»fessor id 
I I «'den, wh«u» in i(>t \ he since, ded his fathei in the 
e hair of mathematics. 

i October 31, 1858. Sir William Reid died. A mili¬ 
tary engineer, Reid, when stationed in Barbados, 

I pio|x>unded the circular theory of hunk anex, and in 
I )S;X pnMi-.il, «] • \ii \tternpt to Deulop (he Raw v of 

i Storms.” 

j October 31, 1867, William Parsons, Earl of Rosse, 
died. Resigning his seal in Parliament, Rosse from 
nS 44 ihwoteel hinisi If 10 stance, and in 184^ c« mm pitied 
the great (eft nflrdcH' at Parsonstown, with which 
many discove nes we re- made. I’Vmn 1848 to 1854 
lie was president of the Royal Society. 

November 1, 1915. Sir Arthur William Rucker died. 

Rue kei rendered \.doable service to scientific educa¬ 
tion as a piofessoi and administrator in leedx and 
in London, while as an investigator he took a leading 
pail in the magnetic survei of the* British hies 

November 2, 1905. Rudolph Albert von Kolliker 
died. Of Swiss birth and dewnt, KullikM passed 
most of liis hf»* in German v, and fiom 1S47 
held the* cli'nr nf ]ih\ mi>!( >j4v ;kji! of mu roo opjc.'ll 
and comparnlivi’ anatomv al Wui/lmrf. Iln greatly 
improerd rnicioscopiea! leehnique, and e''|NTiaIly i?n- 
rieherl histology. In ife,; ho w.e awarded iIk- Copley 
medal of the Koval Society. E. C. S. 
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Societies and Academies. 

London 

Aristotelian Society, (), tub< r m Di F C. S. 
Schiller, piexub m, dchvaal .m inaugural addi 1 ni : 
Novcllv Novelty is ,111 all-pej ,a-uve p-.v< Ideal fad 
Kvctv nnnd has a history wlmh nevei quite repeats 
itst'If, and tin*, iiis|oi\ ifhtrs jt - apprehension. J he 
same is true m ail rrnhiy its How sets in one dita- 
tion only, and is huva-iblf. Hie past is it revocable 
and the fuhtti mar *- v ,uiiy adad.dde, history is 
there fore alwav- lehvunt to essence. 1 he method 
of histotv >f lira sight steins to imply a denial ol 
novelty. lie tn 1 \ i- ex plained hv taking it as a 
case of the old It h.is to !>( i«ik< n ilius to he con¬ 
trolled. Hut ih< abstention is ess< ntiallv a lotion 

and le id - ;•> 1 mi!>' i quail n n^intu 11 of the new and 
a tnodilii ate >n of die old “law *’ l>\ the new “aise. “ 
’Ilius ih< - Hi. III .11 ..I Iii.icliv in Mirmifir meflifxl i- 
onlv |H'iiN‘i%il .mil 1 m ■ 11 it u ii 1 1 < 11.^ 11,1 1 JIh- p|n!,i. 

•C'p* 1 ' " ' - -'Im> ,ir<> iin( umIIs plr(|n rr | to n ililfm'ni 

pi'i’xi-ilmt Loci, must niocnisf ij. mKv, if reason 

15 111,1 In lie illM.il cl fl, 111 li'.lM'iininC .Hill IfllMHIinC 
to hrt niif mum .iiniij;. " N.nrliy <„ Nullity ” 14 *Jic 
lit'i I.I» of ' In in; In if llioiiplii is admitted to pio- 
supposi iliinkniC .vlrl.iplu sh s has ,ni< n.-nl pr< jiulirrs 
JC«inst iiuit ll\, .IS imolvinc Junior. It a-Mimc- 
tiin’ I*'nin inu-i hr ,1 (Oiist.im ([unnliiv' Yet its 

"I Urine is {-ink mi In pothi- sis, .mil ilistr.ink 
thrre are the possibilities that ii ninv inrroacc or 
iliniinish I 1 .mpii n . 1 1!v lit.- lotinrr seem- exemplified 

in psuhir lirinp, (In- l.itiu in phisiral. The rxistrrur 
(>f 11 'r.'r!iv mi.ms cir.iii. i out of npfihinc. This ((in¬ 
ception Iris lone iirrn .miotic thr paradoxes width dir 
Christian rrlicion .illirim ,| in spite of philosophy and 
science ami l.iopn.itn S'.f (hr roiiroption lias re¬ 
ligious \ ihtr, lot a world of uhi.li tin hufiyJ is ron- 
s,; int > 'illicit rii.'inn,. f u) jf }( . hi Itrr hieansr it cannot 
dinner af all Valuations arc- no( u ii!v fails Ihoni- 
sdvrs, hut thr ultimate drlrimfpanls of all tin- fa. is 
iv <■ rr-'ornist' 

I’,mix 

. Ai«<l«roy ol Scii-ntt*. OoM.., n. M. I fun < ui ijenat -1 
111 tl)’ ’ h.ni. h I.. Bmitier anti K. Itnldor 'flu- ap- 
pvni.-iiKc of iil.il. s .uni it m.il-s in ilie- nrsis of ih< 
fifltl- Wt (/min',, I /■; -I/.-I,S) and t.iw nv ant ->t 

the Upper Jum (/■’. ni/.if. In the study til -ewnlern 
ants’ in sis dm nit; I mil-, most of anthills p,„. 

dm ffl united ants, hut only one sex (tom each nest. 
^' ,>l I 1 tuja the unisexual juriod is followed by 
anotlx rduring w hit h both si\,y (ome out j\f 
Tilho : dh. Ft am o- \ngIo-Lg\ ptian ftontier .,nd the 
line <-! tin \\ ihtshed Im (ween the basins of the Ni’e 
and Fake l‘had. \ sketih of the vv < >rl< before 
the Finish and hieiuh Hound.u \ (’< unm issions, and 
Of the applii at ion ol wueles s le'egraphv l»v the l.uta' 
for the put pos,- n f , ipid and aaur.de surveying--- 
L. i*aliry 'I he atiuusphem v\a\e ptodiued hv the 

explosion id the \\ 1 )iks at Opp.m. Idle seismograph 
at Marsi illes Ol.-.,- in. d<>t v legislated no v i I > i atioti ; the 
barograph * m \«• show id a sudden variation of 05 mm. 
at 8.4 a tn. ((.M.uwirli time) which might have heat 
due to tlu 1 \pIosu >n [ Varopoulos Increasing 
functions.- P. I ntou * Immtions admitting several 
theorems of multiplii ation. C. Vnllron • The* Pward- 
Borel theorem in the themv of integral functions- 
L Cba*y . St ihilitv ill the j>tohleui i*f three boriies.-- 
Nordinann • Tnti in sir h riglUness and the* . tTective “dia- 
meters ” of stars. Remarks on a r« i n nt publication 
of }. Wilsinj* on this subject, d'he authoi published 
results based on a similar method in mro. and these 
are tabulated aloncpiide. the figures given by Wilsing, 
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| The two are in good agreement DucUux and 'Pr 
! Jeanict . t he absorption spectrum ot oxygen. Details 
| me gistu lur the portion of the spectrum betweeh 
i k,uo and ji.no A. Damiens : Klluriurn sub- 

| bromide l he ♦ \istaice ot Telh'j in the gaseous state 
was poiuUd out in a [tri v nms coinnuinn almn ; it has 
now beai lsolaD d hy sugdaily cooling llw vapour to 

- .Sf>° C. 1 li f> Iowa Itromid' ts unstahk, and hygro- 
seopie. M. (it andmtmgin 1 he const nut ton ol the 
[K>lvsulphonat« d deiivafiv's of in<ligo. 1 1. Andoyer ; 

! Hull i miliation of the .tddtd wala and fat removed in 
j sample-, ol da outpost d milk L. I ounuer • 1 he rdlr 

I id pn-iMstmg Itssui.dion in the t> clonic 11 <*\ 1 1 uIily of 
; laid rocks and m the fouuatton ot mylomtts.- A. 
j (iitcbhard Hie tint ‘dilating Inns” ot tem strirtl 
orngatv. H. Hlidnic (\u v ihn< u gi ow til. II. 
Coupin . 'lln i onh ibution ol (h< seed to the 
I adult plant. This vane-, with tin plant; it, 

| is vousidi rabie in swine (heart, soya bean,, 
j peanut, pumpkin, ami nasturtium), small in the pea, 
arul very small in lufane, irtuholca radah, tomato, 
and many otha plants | Legendre • Arn.phelism 
mid i ibbil-hi eeditig. 1 m<i< hlipcnni s shows a 
| marked preference for the tahbit over any other 
animal, ami the .uUliwi roiuludm that t al.bit-hreeding 
gives eliicaaous [►rotadion against Kutopenir malaria 
traitsinitt* d bv this movuiutt) !, Berlin: 1 'he 

extreme vaiiahilily of the Rosi olt slirkkbmk (Gas- 
tt rostcuK ihttjratn s),- ('. .Mtih<ulctu.o F.vpaimental 
researches on the variations of seiisihilitv of the blind 
spot. H. Rabaud • Ttopisms and muscular tonus.-- 
| I.. M Betaines 1 he »litomophilia ol the gt.initiation 
known as a^un*f>luU‘. 1 '. 1 ’. Ttrr-»ine and 11 Barth^- 
lemy (kunposition of the egg of the brown frog 
(/utiiii tn sea) at the egg-laving pa tod f he composi¬ 
tion of the «gg of /yg fusca is inch naidatl ol lire age 
or weight ol the indiv skill F iremiet and Mile, du 
Vivier de St reel • I he chemic d c omfiosUn »n of "the 
< gg and of the tadpole of /kum Intipnrana. — MM. 
Desgrcr, (iuillemard, and Heinnierditiger Indiviifunl 
protection against ear Iron monoxide reagent and 
apparatus Details of the prepat. it ion of the mix-' 
fine of iodine pi ntoxide and sulphuric arid used as 
absorbent and of the r»sphalor in whiih it is used.— 

(i B. de Toni. Tire leaves tom hom the K tnanu- 
sci ipt of T.eon.udo da Vim i, preset v»‘<l in the library 
of the Tnstiluh I he \k nturi manusctipls at tire 
librnrv of Reggio-Fmilia contain thn c volunus of 
tr ansci iprions of the da Vinci manusnipts. From 
tlu se it is possible to n re>nsttint, at least in part, the 
K manusciipt and others of d,. Vinci pr< served at the 
Institute. 

Wastunc.'ion, D C 

National Academy of Sciences, Proceedings \ol. 6, 
No. <) Sentembei. mao P \\ T . Bridgman - Further 
measurements of the elfe< | of pressure on resistance. 
The new e\ idenre i ot t obor at es flic point of view that 
fr»r most elements the most important feature in deter¬ 
mining the variations of electric resistance is the 
amplitude of alnmii viluatimi- W Duane and R. A. 
Patterson ; Characteristic absorption of X-rays, 
series. 'Phree critical absorption wave-lengths were 
found for each of the nine elements' examined, and 
a brief discussion of the bearing of these results on 
certain < mpirical laws in recent years is given. ~*-W. 
Duane and R A Patterson • On the relative positions 
and intensities of lines in X-rav spectra. New' expe¬ 
riments with a discussion as to the light they throw 
upon the constitution of the atom -TT. Bateman: On' 
a differential equation occurring in Page’s theory of ' 
electromagnetism. —J. R Kline : A new proof of a 
theorem due to Schoenflies. —S. J. Meltzer ; Are the 
superior a^vical ganglia- indispept^Me to the 



|ER 27, I92lJ 


'NATURE 


of life? Jn <>o j^er cent. ot the animals 
removal of both ganglia proved fatal, and 
ce seem 1 * to be 1h.1t the death of the animal" 
due tv) the pun eduto ri{ the i«pei.itiou, Uul 
ct that the jjangha are essenual to the muin- 
ife.- M Kris* 1 \ itions <<n thi body 

of dry v«»\\s- xf )) Zeldin- On the 
e ot tmiie lontmunLK jpoup-» with eweptionul 
Oil" 

Cw 1 OWN. 

Souctv ot South Africa. August 17. -Di 
P$F. Cikiuist, pn^idmt, in the thair.— H. G 
pitftiil: Note on the bismuth "tih "alts. 'I he basit 
araffc of bismuth, wlnn htatcd u» uudt t le* 

MmpresMiic, yields bismuth siihoxi.lv BrO. When 
f$*ljtooui ol mcthvl iodide is distilled through till" 
at a ba"i< subiodnle, .* 1' 11 -, ^HiC) i" 

^ShPW<l~ a reddish, insoluble powder of eoiwidi 1 able 
fflppftg power. Outside the oven bright red, oitlio- 
inftote uy aals ot hisimith suhrohde, Hi I . svp.oahd | 
s.dts aie v|U 1 1•' stable in dty air, but 
oxidise in the pressun* of moist oxvgen - S II. 
||MB> On \aiiatton and heiediiv in the Biuehidu* 
*poq|n^ experiment" with beetles of the faniih 
■^efehla . A mutation was found in At anthoweh le\ 
wwu*, whiv h was la. kin l* in pigment; huh of pig- 
fifijttfion *is r<cossive. Attempt" to hybiidise 
™fensis and Ouadnina. ul.ittts wuc uuMrt t essjul. 
Hjj fepc* ifie ('tossing is pn vented among the Brut hula* 
ifiulen nees in tile si/e, shape, and stru.tuie of the 
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The Langley Flying Machine. 

T a recent meeting of the Royal Aeion.uilii a! 
jV. Sock ty a [taper vufs read In Mr. (.liflith 
fewer on ' I he I.anklet Machine ami the Ham 
bnjs])(irt Inals,” uhnh has lor its theme "the 
ttempl to rob the U right brothers ot the credit 
[ inventing tin- aero[)lane 
I li< atgunicnl u[ the paper tune, on a usual 
itcrpu talion ol the word " nu ent mgand it is 
M suggested that the eredn ot establishing the 
rineiples ol aeroplane design Is in doubt. I lie 
[sprite as to the relatne linpoitame ot the 
jpie ers f>. I’ I.angles and the W right brothels 
pse in the course ol leitam legal aetions as to 
te validity ot patents taken out by the latter 
1 connection with the deleme ol the Curtiss 
Cropl.me Co. against a i barge ol inliingement, 
rrangenients were made with the Smithsonian 
1st it n t ion tor the loan of the original mail-carry - 
ig aeroplane designed and constructed by 
angles'- 1 he design was modified m certain ways 
before it was taken into the air at llammonds- 
jort, and the eonlention of Mr. Brewer in putting 
‘he case lor the W'light brothers is that the 
modifications were such as to invalidate the claim 
that the original Langley aeroplane had been 
flown. 

The trials of the modilied aeroplane were made 
late in the development of the subject, the loan by 
the Smithsonian Institution being dated April, 
1914. The public European flights of the Wright 
brothers had taken place some six years prior to 
phis,, whilst the date of the first successful flight 
NO. 2714. VOL. IOS] . 


of about one minute’s duration is stated to be 
Ihi ember, toop It is perhaps worth while to 
clear up the histmical fails of the mats, but the 
paper it mis to give an erioneotis mipirsMon ol the 
impottame ot the pari plated bv the Wright 
brothers ill spite ol Mr. llrewii ' note lo the 
efleet that Langlev himself did not make the 
el.unis to which cm option is taken, nor would he 
have been tiki !v to do so had he bet n alive to 
hear ol the < onlrover,v 

I he dilli. ultv appears to arise Itom a not mi 
eommon tvpc ol menial blindness wlneli is leadlly 
prodmid bv the contact ot ’ fmaneial inteiesl.% with 
deeelopnienl. It is rather like making the 
assumption that, be. ausc an an h cannot he Used 
as an engineering strut tme until the kev stone is 
in pi.11 e, iht' kev stone is lluiefore the most 
impmlnnt element in it, the rest ot the stnulurc 
appeals id be unseen \pplied to Mi. Biewer's 
paper, the simile suggests that the Lev spine was 
provided bv the Wright brothels, and that lilt: 
mm li more laborious work ot preparing lor its 
reception is to be found m the seienlilie experi¬ 
ments ol Langlev. Readers ot \aii wi will laid 
111 its volumes lefeiinics wlmh indii ate, in a 
talmir almosphcie, the part played bv Langlev in 
the deu lopment ol aviation, bo fat bat k as 
Julv rg 1 Me > 1, ,1 papei on lus cspei imental 
rescan lies is to In lound in \ v I ri}j, show ing that 
the flight ot a m.in-e Drying aeiopl.inc was possible, 
and enunciating the fundamental principles for 
obtaining a design. Matteis were so nni< h ad¬ 
vanced m iKqt’i that on May jh of that year 
N\u id was able to give a description of the 
flight of the Langley model aeroplane under its 
own power. This was a remarkable :u hieveiuent, 
Mine it inquired a solution of the problem of in¬ 
herent stability, a quality almost lerlamly not pos¬ 
sessed liy the Wright aeroplanes of lqoft I he 
great addition to aeronautical knowledge and 
practice made by the Wright brothi rs was the 
intriKhu tion of the system of wing warping wlmh 
gave adequate lateral control even to an unstable 
aeroplane. 

Langley’s researihes have been described on 
many occasions, and their relation to the pioblim 
of dynamic flight is shown in Sir Richard 
Gregory's book, '‘Discovery,” from wlmh a 
couple oi extracts may be appropriately « it ml as 
bearing directly upon the subject under disc nssioti. 
On p, 2K8 Langley is quoted as saving, in rela¬ 
tion to bis experiments before 1897 

“I have brought to a close the portion of the 
work which seemed specially mine the demon- 
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stratum of the practicability of im< bairn al* flight 
and for the m. xt stagr, which is I lit* < oinnu rual 
and practical deyelupment of the idea, it is prob¬ 
able tli.it the world mas look to others. 1 hr 
world, indeed, would hr supine il it docs riot 
realist that a new possibility lias tome to it, and 
that the great universal highway overhead is mm 
soon to hr opened,” 

f he Wright brothers ate equal!) ilr.tr in tlu it 
acknowledgment of bangle) *s work: 

1 he knowledge tli.it fin* head of the most pro¬ 
minent scientific institution o( America believed in 
the possibility of human flight was our o| the in 
fliiein es whn h led us to undeitakr tin preliminary 
investigations that ptueded our active* work. Ih 
rernnmu nd< d to us thr hooks which enahlrd ns in 
foim sain ideas at tin outset It was a helping 
hand at a < ritual time, and \u shall always hr 
graft I ul. ” 

Our fei Is that in relation to sut h remarks In 
the two girut \iniiii an pmnirrs of aviation 
tin matter under discussion in “ J he Langkv 
Machine and the I lammondsport 1 rials ” js un¬ 
important I he transactions appear to have hten 
rather sordid and to reflect discredit on thost torn- 
mert ial -systems o! the world which exalt “ patent¬ 
ability ’ at tin* t .Hi nse ol solid service which is 
not patentable 

The Impurity of Pure Substances. 

Die I hvorU’ tier 1 Uutropic. By Prof. A. Smits 
1 'p. \\i i 500 (Leipzig : Johann Amhrosms 
Haitli, iqji.) 100 marks 

1 one tune the term allotropy or alio- 
tiopisru was conliiud mamlv to the 
chemical dements, such as oxygen, carbon, phos¬ 
phorus, etc. In one of these eases that of 
oxygen and ozone -the explanation of the allo- 
tropn forms was found m the existence of dif¬ 
ferent molecular species, whereas in the case of 
diamond and graphite, foi example, this could 
not he* definitely pimed. Another more sti iking 
( ase of tlie latter sort is presented hv the rhombic* 
and mnnodmie forms of sulphur As our know¬ 
ledge inet eased couch ruing the different crystalline 
forms, in whuh both elements and compounds 
could oieur, the* idea of c rystalline polvmoiphism 
was developed. In these eases it was supposed 
that one and the same mole* filar species only was 
involved, that the polv mot phism was due to dif¬ 
ferent crystalline atrangements of the same units, 
and that the vapours or solutions derived from 
the different polymorphic forms would, tor the 
same values of pressute, temperature, and con¬ 
cent! ation, be chemically and physically identical. 
This explanation certainly gave a satisfactory 
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account ot the mam facts involved that is 
sa\, the various substances appeared to beh 
as cnir-t om ponent systems. Ihc* curious fa 
relating to the* behaviour of water suggest 
however, to ihc mists #that this substance was 
rtalilv 1 ow/>/c\, water consisting at any giv 
temperature and pressure oi a mixture ol me 
eular species differing in the (kgtee ol auntiatt 
of t lie simplest ( \\ogadnan) molt eular type. 

i Ins idea of an innei complexity, or inner eq 
librium ol simple and associate d molecules, vv 
gradually extendi el t«* other cl.isses of "pure ’’si 
stances that is to si\, substances the them 
dvnamual hehaviotn of which was that of a 01 
component system. In spite of fins inner co> 
plexity, it was realised that sut h substances wot 
behave as one-' omponent systems so long • 
with variation ot the “external” parametc 
(pressure, temperature, etc k the inner equilibi 
were readjusted with a speed ineomparah 
greater than the rate' ot \ .mutton ol the par 
meters referred to. Casts gradually bcear 
known, however, w lie* re certain one-compone 
s) stems exhibited a p\ emto-bmury charade 
I bus tlu rc se.aic'he s of Alexander Smith, Ate 
Kruvt, trtt., on sulphur showed that liqu 
sulphur must be a mixture ot different molecuk 
species, lor if the inner equilibi mm existing 
am given temperature were “frozen” (or part 
so) bv the use ol ceil,on inhibiting agents (s< 
called negative catalysts), liquid sulphur shown 
a marked pscudo-bmai v behaviour. 

Such phenome 11a ucie easily understood owin 
to the knowledge possessed (>\ < hemists of tl 
Ixhavtom ol nitrogen peroxide. Here tlure is 
well-known inner equilibrium (of a simple and a 
associated form) existing not only m the pui 
liquid state, but also in the states of vapour an 
solution. ihc researcnex ol 1 'roi. II. B. Bak; 
showed that the speed of readjustment of this innt 
equilibrium is positively catalysed by very minui 
tracts ot wafer, and that it may be "frozen” b 
very prolonged and intensive dehydration. VV 
mav, in fact, have at a given temperature an 
pressure an infinite number of different liquid 0 
gaseous “nitrogen peroxides,” the former one 
component system passing thus into an infinit 
number of stales corresponding to a two-coin 
ponent system. 

About fourteen years ago Prof. Smits, on th 
basis of eerlaiti experimental results which h 
had obtained, took a very daring and interesting 
step. It occurred to him that perhaps all known 
cases of allotropy, phase-polymorphism, etc. 
were due to the existence of different inner equi 
iibria of two or more different molecular species 
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Wi this applied not tody to liquids, but also j „f different molecule-, 
W.s. riiujj the different crvMallme 



lorms 

gfto bo viewed as solid ctystullnw wluttom of 
wore molecular pet its. Bancroft had 
Idy slims n that many nirious phenomena jn 
ifeoluviour ol “ pure ,4 01 game substances 
H as the dependeneo of the melting-point on 
te of heating, in cases whtre no “nrdm.iiv ” 
Imposition onurred could he explained only 
exist cnee ol two different molei ular spot ies 
liquid, those spi t ies txisting in inner e(jui 
li^fitriT) ni the “natural ” liquid, and the stable 01 
’*Natural “ mi Iting-point coiresponding to the 
of inter section ol the (1, x )-i quilibrium 
ot Ilu- li<|iiid u>th on'' ol the salnridion- 
iIMfVfeS of 1 lie px'iulo binrir\ m-.1i ill. RrM-.irelit-s 
oil the tautomeric eijuilihna ot enol-kelo sx stems 
Save pleads extended these results. Ihol. Hunts’s 
theory amounts in extending Bamrolt's \n\\x to 
thf* solid iisst.dhne as well ,is to the liquid state 
^jptinng the last fourteen \«ars Trot. Struts has 
gipjhiallx tlahmated his theoiy on the basis ol 
tK$K tin nmuhn.miir tre.Uniem ul hoimiyeneous 
lu lriopi treous equilibria, .mil In- and hi-, j-iil• 
have published a vrrv linye nunilx r ul 
^edmi^h iiilrrc'.linp- iccc.'iri lie-, hearing- on the 
slum One mijjld rt ler p.irlii'ularh to tin 
viMV thorough investigation of the phosphoms 
ijfteni. Il< lias also < xtemhd his thioix in leeenl 
the el*» Iroi heniM «d equilibria existing 
J)M\vrim .itoins, ions, and elections in both solids 

. It; ' 

artti solutions, ami has ohtainid n< u lornuihe 
f<y llu- poti nli,d dilfin-n.es (Vistin^ lulu ceil 
iWefaK and solutions, eU , and iuw explanations 
’ch phenomena as polai isation (iMthoda and 
#0i. ■ ), no r-\oltagi 1 passivation and aitivatiem, 

j& 1 u the present volume Prof Smits lias given a 
m ari'ount ol his theorx, of lilt- lists In which 
has siihji-i ti-d it, and ol ils application to many 
hcnomi 11.1 ohsoivcd or ivunined In Inin sell and 

v: 

E thers. 

In r«;< out wars a difficulty has arisen with 
Jgard lo the newer views of crystal slruilure 
blamed by X-r.iv methods, which niav be put 
ricfly thus: If the older view of a crWal as a 
molecular structure is to be replaced In one where 
the structural units are atoms, how- can we regard 
a crystalline phase as a solid solution ol two 
different moloiular species in inner equilibrium? 
Prof. Smits deals with this difficult) in a special 
chapter of his book, lie points out that the dif¬ 
ferences which characterise his molecular species 
may be often of a rather fine or subtle type, and 
that these differences may very well persist in a 
crystal structure in spite of the close juxtaposi¬ 
tion and intimate inter-relationship of the atoms 
NO. 2714, VOL. I 081 


Lhe pi event reviewer 
j would surest that possibly ii m,t\ he a question 
i of the number and distribution ui emigv quanta 
I in and amongst the various atoms and atomic 
I Rtoupings. other words, w< max luxe to do 
j with a kinetic equilibuutn ot ump contents 
I 1 at her than with molecular spu.s dilh u nimtrd 
* In struitun m the oidmarx xensi ol this turn. 

| Frol. Sums is ele.ulx a man who is not .diaid 
| ol daring gnu lalisations He has dtxtlopid Ins 
J theorx tullx Irom the giaphica! tlu 1 modxn.ume 
i side, and applied it to the explanation ol a huge 
number ot phenomena not otherwise easdx ex 
plieahle. Some elitios max think he has pushe d 
his theoii tie al vlews too far, hut undoubtedly his 
theorx has i.ixi a llood ot light on maux nhsiuie 
phenomena. It has led, and is eonstantlx lead¬ 
ing, hmiselt and his * ollahoiators to numinous 
quantitative evpenriinii.il lesearelies, and what 
moie ean one a.sk ot arx thioix , J And how many 
tine Baeomans are there who 1.111 experiment well 
without .1 theoiy to stimulate interest ? 

koi the pr< sent well-written and rlear an mint 
ol Ins work all chemists owe IVof. Snnl* a girat 
<lcht ol thanks. h. l)ox\x\. 


The Birds of Australia. 


U> G. M. 

1 • Ordn i 
I’p xxiv 1 -7<) \ plates. 
(i. W if herh\, H)2 1 ) 


1 \hiuual of the ot Australia 

Mat hew s ,md | 1 1 edalc. \ ol 

( a \ mini to ('ojumhtH . 

(London. 11 . F. and 
; guineas net. 

\ l S l R \L 1 \, tin* birds ol whieli have a iore- 
most pi,a e among those ol the woild for 
their xarif'lx ol iorni and beauty ot plumage, 
has burn fortunate in having two splendid 
1 realises dixoled to its avifauna, namely, 
[ohn Gould’s ma^iiilii'ent xolunus, published 
between the years 1N40- ]S, whifh are pu tonally 
unrivalled aiming ormtholoj4i1.il w*>ik,s; and 
the recent valuable and beautiful work by 
Mr Mathews Apait fiom these j4re.1t and * ostly 
books, there has lonj4 bum a want ot a modern 
handbook on the subject .it a moderate pri* e, not 
only by those who are specially concern! d with 
the Australian ornis, but also by students 
inter< sted in bird-life generally. Gould tealised 
this, and in 1HO5 published his excellent and useful 
" Handbook of the Birds of Australia M in two 
octavo volumes. From i8f>^ to the pr( sent time 
out knovvlcdi4< relating to the birds of Australia, as 
of all other countries, has advanced prodigiously, 
and the old handbook is noxv quite out of date. 
Very fortunately, however, Mr. Mathews, like his 
eminent predecessor, has realised that ati up-to- 
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dalt work, within the reach ol most, was groatlv 
needed, and nith Mr. Jrcdale has umlri taken to 
suppl v tn» desidi rat uni -hence this lirst volume 
of tin- tom u li’uji an? to complete the work. 

In th<‘ neat and handy volume nndt r notice the 
mthot-, deal with i SH spi c x s and then numerous 
laud hums, compiled m tin ordeis C.tsuarn, 
Sphemsc i, Ft o< ell.n ue, iregnti, I'th tani, Lari 
(un hiding t In* Limii ohe), Kalh (im hiding the 
(olymlmbe and l’ixlicipida ), (i.dh, and ( olumbie. 
Tlu*sc c»rd« rs and tin *i t ompnneut sub-orders, 
f aim hr >, and gene i a, log* the r with tin ir diagnostic 
chai.ietcn, .or 11111 v dcsciibed I'nder spines the 
net ess o \ "aioimiiv, plumages from nt sthug to 
adult, n< -.ts and eggs, (list i lbulion and siih-s[H'i ics 
--including 11u r.m^i and di.tgnostir dt fruit ions of 
nciiK ;<>o racial f«>tnis are given. As a further 
help to id< ntiln ation, a seru s ol illustrations is fur- 
nisln d m the lorm ol ten coloured plates depx ting 
more < spin talk hitherto unhgured species, imma¬ 
ture birds, and nestlings m down; while thirty- 
six' plates in mono* luome contain some 300 figures 
devoted to the elucidation ol the ( harai ters upon 
w lu< 11 the \arious spec ies 1 m a led ol in the volume 
are basi d 1 hese plates and drawings have lx en 
prepared by Lilian Midland and are ixeellcnt, 
hut in some of the eolouud pi. lies ihe reproduc - 
tions, though good and v<• t \ uselul, have not done 
full justice to the aitistie merits ol the originals. 

W»* ma\ not alwavs he in sympathy with the 
views ol the authors on the vexed question of 
nomeiK l.ituic, and on the recognition of racial 
forms which an* sometimes based upon loo trivial 
characters, nor are vve aware that the curlew 
sandpiper breeds m “ \retic Kurope.” These, 
how even', .ue small matters, and it is a pleasure 
to recommend the hook as one which, living 
the product of consummate personal knowledge, 
admirabh tullils its purpose, is excellent tn all 
respects, and will doubtless he much appreciated 
l>\ ornithologists W. K. C. 

Climatic Factors in Agriculture. 

Afirii iillin.il Meteorology . 'I lie h.fjeet of Weather 
»n < tops K\ J. \\ .men Smith. (The Rum! 
I - . \t-l»>nk Siru s.) |’p. \\i\ | j x plates. 

(’\i-u NuiK: 1 hr Macmillan Co., l.oiulun : 
Macmillan .mil Co , I.Id., ip.-o.) i ;,v. net. 

1 lui> lie. 11 ".ml and the .statement is vert 
generally tine that in most soils the crop 
yield is more all.vte.l In tin* weather than b\ 
manuring and cultivation. For this reason it is 
necessary to repeal most held trials for a number 
ot years in order th.u the variations due to climate 
may be averaged out; and if at the same time 
meteorological records are taken it is possible to 
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trace out some ot the relations between weather 
fluctuations and the variations in yield. The in 
Unite variety in meteorological conditions and ir 
the factors rone erned in plant growth makes statis 
tical examination ol the results essential if trust 
worthy iulormation is to be obtained. The great 
value ot long-continued experiments in this con 
ncction is cltarlv pointed out m ihe book undei 
notice, and a large number ol exceedingly inter¬ 
esting 1 onelataxis arc* given between the yields of 
various (rops and the weather < haraeteristics- 
raintall and temperature--not onlv over the whole 
year, but also over limited poilions of the growing 1 
season. As more data Income available it will 
be possible to spec ilv the most < ritieal periods of 
plant growth, and the nonomic value of forecasts 
of crop v lelds will be* eonsidci ahlv increased. 

"J he < lire t of climate is not c onhned to the final 
yield ot the. plant , it operates throughout its whole 
hie, not onlv direc tlx, but also nulueclk through 
the soil conditions, inject and other pests, and so 
on. the relations must he considered, therefore, 
from mai)\ aspects ecological, physical, physio¬ 
logical, to mention onlv a lew. 'Ihe difficulty of 
presenting such diverse material 111 a continuous 
and logic al marine r is obv ions, and Ihe author is to 
be congratulated on the sin cm, he has achieved. 

Most readers ol the work will lx: greatly in¬ 
terested in the imlhods adopted b\ the f’.S. 
Weather Bureau m preparing and issuing weather 
iotccasts and warnings, l ull advantage is taken 
ot these warnings, not onlv In the growers of 
specialised crops, who employ various lorms of 
heaters to prevent damage iiom host, but also by 
I lie general farmer, espieiallv m the important 
harvesting periods. 

In 011c* or two minor aspects the book might be 
improved. lire explanation ol the method of 
working out correlation coefficients could be 
shortened, the student should he expected to 
know the wav to solve simultaneous equations. 
Kurt her, the section on physiological indices 
should adequately include the work of K. F. 
Blavkman and \*. H. Blackman, and a discussion 
ol the views of Matisse would not be out of place. 

The suggested laboratory exercises at the end 
ol each chapter are excellent. J hey arc intended 
primarily for university students, but many of 
them contain stimulating suggestions which could 
profitably be followed up by experienced research 
w orkers. 

Agricultural meteorology must inevitably attract 
more workers in the future. It is to be hoped 
that the literature ol the subject will maintain the 
high standard set up in this book. 

B. A. Keen. 
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#iri,dl uussrnfi.il details, when lit' ^rasped tir 1 n 1 \ 
he most imp. riant point of \atme w I• m h he had 
vislied brhut to see, hold and draw ” Perhaps 
she man ol s. x-nre max learn from tin oirat 
artist, lliroslu^e or auothit, that the scan In r 
§att« 1 Nature’s seem is mint frame a (hat idea ol 
hvvhat he wants p> know , that In must not he led 
h#stra\ h\ huts, us.iul < eow^h in then time and 
i place, hut 1111 h \ a lit 


t ; that In 
the sla\«' 


must 
d his 


t a I s 11 \ mil; \ T at un , to 
( ai ie ss \ ision. t In mt el - 


[niahe hullo It tin 111a -tei and not 
Jfat Is. -o as. y ithout 
fttansi end her It is tin* 
lipeiu ( hoi. e, and (In < out rolling nm urinal ion that 
P r *dix e ahki tin inspiring ph tine, tlie supreme 
po« , and thi tonipuiin^ theoiv ol seiem e 

Do nm in I <u'iee v Well flu n. 1 < ( us unipli 
\LM lo the las. 'nation ol I 1 11 oshioe’s lndaix ed 
colour and ot Mr Vo^ikIu's < urionsU e\pressi\e 
j'lrost 


The 11 \iv of a I tout :rifh u Hv, dthl some 
iuilfnr \tnjhs in Min< 1 7 <n hi \ 1 U (1 h M. 
Skins l*p w 1 -'Vi (iondon. A and L. 
I»la< k, 1 til , 1 <)j i ) 1 Sx. mi 

Titosi who hsli tor trout will, a lU will find that 
thus hook raises nrn^t ot thou piohhms uhxh 
anglers dilute s (J rarntstL, i| shipdv, alter a 
da\ by tin river. Mr. Skui.s < laims no finality 
in his solutfoiis, hut that j - not tlx on!\ or the 
chitd ohj<(tiv(. Ills work is m the Inn 1 luu ot 
descent irom 1 /a.tk Walton and the Dame that 
ot one who lovts and ohsitxcs most patienth the 
scent prouss(s ot hsh-hie m our t halk Miianis 
Some pavp s am devoted to tlx* advot a< v of 
what, on a “drv tl\ “ water, is usualh regarded 
as lu 1 »'s\ When a trout is lending under the* 
surfa< f* Mr Skucs will suit his taste with a sunk 
fly. Omar Kli.iw.im laid dtunlanness and 
sobriety in equal abhorrence Mr. Skues scorns 
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the 4 msohuet\ ot the mem “hue” angler, who 
will pia\ on au\ lislo ui .ikm w, is mu< h as the 
ao.ii.ism 01 the “di\ tl\ pui'-t ’ I; \our trout 
h( oui\ letdmo <mi !ai\.e 01 I'viupm, (lien h.‘i\0 
ai him nud( 1 w at* 1 with a ’ '•'ptuuitc ” imitation 
and 1 >iu author's hh ssnu; \nd ,| \ 1 - * 1 unit (.lu \ 
or the shad* 1 01 I M H.diotd h,d « a depie- 
« a 1 11 n* tm^i 1, Mr ‘skin s nn n ! , i .p • , , basket, 
lull ol tat two polmdt 1 s. 


/ II, 

N III 
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1 lx 

ti. 

tads in 

ii. m . 

lie 

mtt tided to 

had 

stud 

1 lit’ 

. lo 

( • 

xistrix t 

sarulai t 

\ei' ises OU 

1 lx 11 

O w 11 

a< 1 

mint 

1 he di. 

..1. .i .h 

aw 

'114 - ol out- 


(lops ni mlation to topo^iaphv are 1 \i t llrnL 
Iliitrdi 1 \amph s an usi d .0 t\p(s f and im hide 
the < inldm m siihsuk in e ol ( d< 11 ( ot and the re- 
\ ( 1 st d l.mlt in tin ( lilton i;uri;i‘ Ivxhntk the 
lra\el> ot tlx author tin oii^hoiit on. i-hmiN have 
he< n aptl\ uJihstd s xum ait taint mmht have 

lx i 11 ad(h d ot the nxlliods adoplid h\ the (iCO- 

loo 1 a! 'sur \ i v ' ol \ai ions i 01 mt 1 x >■ ior in on ii»k r 
Ljioloi-xal h alums on maps, 1 spot talk in regard 
t.i tlx- ditlrm nl uition ol sup* i filial tsuilui.il) de- 
pouts, siix < the r.uiLp and \aii<‘t\ ol loolo^ual 
maps ol out own islands aie still unknown to 
mariv n\ 01 k< 1 s ( 1 \ ). ( . 

I hr I mill mill //v Tmhh nr. IK l Inistopher 

I in ixa ( \ \< w A( 1 n s on h 1 onoinx s ) ep. 

(London : Methuen and C o., I Id , Mj/t.) 

1 >i i ml 

Me li k\ni< is will known as ail inihusiast in 
apixultma) inattMs, and m 1111 - small book he 
si is out tus ideas m a 1 h ai and mod< tale manner, 
ills pu i pin* i-. to lav strips on tlx v ut importance 
o| t h< 'and as tlx i;x alest imperial and national 
a s - I l, ar-d to slx>\\ that il a jn im iin lit < onsulida- 
tx in ol |!u hnpiti is to lx .xlnevid this tatl be 
< If rt (< d onlv ])\ 141 v > n 14 the tu 1 < .s.ijn tare and 
thought 11> thi 1 dt wlojimcnt ol our land it sourers 
| hr an! lx >i 1 ^ a ini at h< In \( t in small holdings 
I h dm , not. how 1 \ < 1 , s 114 4 e I that ! lx l nr led 
kingdom slenild Im de'otid < ntuelv lo this pui 
posi , liiil he (inphasisis tht' national and ux ia! 
mi])oi taiu e of mamtammi; a nmnlx 1 <>l llx'-i hold 
in^s 1 r hums o! about -.0 at t» t xl muler 

and on the ix ed o! improving h\ rej md business 
i (iixhtiim-- of tin sm.dl liohh 1 s lh luilh'i insists 
on tin net t ssit\ foi men <1 um» 'h< aiea of 
ploiitdnd land I he hool is diiisti ihd hv (harts 
show mo the ( hau^es m Pu it i- h .ie r n ultme during 
mvcni \ears. 
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Letters to the Editor. 

hi hhi t .1 , , 1 h './ mm. 1 ,. ],<r c»/u/umo 

• c \ .,1 1 h -‘I ■ ‘ >■ '/ > .,11. un-l, rl.11 , 

:•> fi'ft. • 1‘ . 01 . / I l . ' : .,/« > ./, r< , 'of 

""in 1 . u/ ( •/./-! U'. / / t • • ,1,, 'I ■ ; ,1 r l I f NtllM 

\ lh ll< , , Ld ,J . I III-, .. Hi 11 1 1, nn ! 


Metallic Coloration of Chrysalids. 


1 111 1 111 \ -> 1 

.UK » Ml jo Uig 

is v;uidM< . v 

. ggs, III MUM 

• no 1 on tin 
^feat. r put < 
Model 11 11 a 
color.iiion j l 
or tin 1 - ill 
gilding . 1 1 • 
ih»*M (I 1 • 

Lu it v !>' l v\ 1 i 1 

Is III* 1 \rii« 

<m angle, m 1 1 


1 ».< 


I" 


-unn 
Ii II it- 


iiit gliding 
I" It lit li o| 

die [Hoiniij- 

.1 OV I I III. 


1 111i*, 


th< colour changes, but does not vanish, interference 
)' plobable, hut not ccitain. 

log. 1 shows the apparatus w hie h I made for 
(arising out this test It consists of a quail/ plate A 
and .1 pi .mum oii\« \. quail/ lens I?, ulmli (an be 
press, d into contact or withdrawn ftoui A by the 
'djiisfing mhu ( ()Mu| adjusinunts m provided 

tot n.ivMsji'g \ in its own plane and lot clamping 

! I :< ipparalus m Us com (I position on the stage of 
ill* mu f Osi 1 >pe. 

In iri, |i i> hrst hiougiit into contact with A, and 
th' si 11 < s cd \< wton’s lings thus toimid is centred 
m tie lit Id id v i< w . 1» is then withdrawn and a small 
jum . ' d tin 111 a< 1 ml in In t. sf« (1 is j'l icnl on A, and 
\ is unwed in its own idjiistiiH nt screws so as to 
hung tie Ust-piMc into the sinii position as was 
M(<upjid hv 1 he «i>itic of lie line astern 


".it 


\ 1. 


• hit. 


mii inn ill, 1 ! 
11 si u < 1 h till into anv < d 
' si mid n,ii, / i tie stun 
nd its usual sun oundiiigs, 
«i a mui .•! s' l< i tn»n w on Id 

1 ‘II- h , to |>[ Mill' Ml tills I I SI mid.lll< ' 

I) »W I \ I 1 , jl-l si (l I t [Mi] to l . Ill si 

nt g» ii. 1 1 to issinrir (lie same 

mih h !i w. 1 

an , 1 \ iih m . w I mi h w . Mild pi nut 
hi.' <d oldi r i\ pi s than tin sup- 
\ mi 1) mu h 1 \ idi iic' i \ist« < 1 , the 


\ .11 iiuis 01 Ik r t< sis, 
unis, ma\ hi ipplu d 
ie inli 


■ n h 


• in e, ,md s. Min 
tin p.ipi 1 on Is 1 (1 c -'ll ni ( 

\. \ol s^, pj) 50S </ sec/ 1 

In tin- major it v d tin- 1 e 
tlie 1 olout s sc mu to hi anali 


<1 ! h. 


'mill n it 1 


lo- 


41 U I • \ 


III dill III M lulHHl is 

I * 1 . ill ill it W 11 ]< ] l l 011 
d l o!< Mil ll!g Wlljl » I) 


' 1 ’ 


1 In 


t<t 11 inlein \ 
otigui of Mm 
pat iM ns, 1 


1 £ 


cr 


.a 


d (unongst 


in> iiil>m o' 

.ippe u am ■ 

I do ||.,| I 
to tin mode 
pi>sed ( oj t\ is 

pm!,..hum il 

of .1 cliff* I* III. 11 ni 
in ( 1 s si I. < lion m 
VIIOIIIIilMl 

t 'onsiih ting 1 h , 
not(ung u h ip \ m is |ji, i\\ 11 ,1 
various t\ pi . ot m u longs m< 
w oiild si 1 in 11;-1 ill ih|> to pul d 
le is(, of whti o 1 ill< d n, ,mu • \ 

'anie imknow n 1 m -• , 

t ’111 \ s.ihds u < I d leu pi I Mm I in 
it), lb. 1 nl.i . ha mst mi i , i| tl" 

W 'll! 01 p ding i 1 is gi « x ,-Ii -Mil 

011 .1 leal I In i ' >!i mm 1 - 1 mull .| 

very few positions. iiowivi, in wlinh a hiiglil ! 

ntet.ilhr ol>|iil would not hi mot. 1 oiispn noils than 1 

1 1 lull' 1 s 1 (1 f ii, Mimlu u; 'mi u> m background ; 

'1 In ntlitn >> Mi u > ’ dlu 1 olout s, o| whidi Ihn. ; 

are su< h a In 1 ml ni I uni mu s in Mn annual w 01 Id, Ins , 
alwa\s hi rii ,1 malt, 1 of in" n 'I, mil during Mn !a-t J 

• v\ • n t \ v< 11 s | hi\< 1 \ u. net'll man\ hundreds ol | 

• \a tuple s "! Mir k ,1 id, uni 1 1 1 \ - I on in I in 1 \ e 1 \ <as j 

Mi.it th' in. I din ippi.iiui" wo urn to M.me form J 

ul 1 mii 1 I. ti ' 11 

1,1 g ' ' 1 a 1 M’i r 1 mil "f 1 si ]i c 1 ive at I ion ; stati J, how ev 

"" Mm hgt'i vim It !*■ wins it, and niav j rln \ an not 

1 ' 1 ■ mu 1 i. ] tit(,ii l>. tin 1 n the win p< rim* 

‘hi moii 1 el 11 p. 1 tods of (hi mailer 
"t h. Inin tin \ a v e-b nglhs of tin 
l < 1 n * 1 11 11 din ni,su m in the suhsfuno 

Ms ,.| .,,,,! , ., . 

I'm - dt. 1 II IIIVI s U'l hull s all pig 

'\hi. 'I,. « 1 ion of Mu' second n 


_* KJP 

... ZWTA 


is mum 1 sion 111 various 
t.i itiim the 111.11 icier of 
I 1 in s. nc nu nlioned m 
lom s ” (I’kh . k,.\, Sue 

s w ha Ii I have « \amined 
;oii> to those of Lipmaun 





sp. I 

* n) . 


Mn 11 


cT 




u 


A 


'~j Ljj 


ca 


( \>’« Mil . II) 

t>f m d Pi . 
at ise t it hi i 
id tlir In'll! 
or hum 1 1 

light ami so 
built up of , 

I'he Ii. t 
mi nt.in <ol 

pi Opt I l\ dlSMlh.i) o ,'M, , j , j , ;l 

Pigtm niai \ i o|om s ,,,, ,|, 

tuena of t< -on im 1 in .on ut ,,,) 
to thos,' o| i oiithim d 1 dm . 

Die Ml' 1 Im 1 mm 1 .don, - o' l,i' 

•so main for m> th a 1 is not 

sight, (o distinguish ;h, m h,, 
decisive 11 si m i\ hi- found h\ su 
material to pre'siiti 

If the npplicalton of piessm, eau-as the colour lo 
disappear, intei ferMice niav he safely inferied. If 


films, hut 
1uough |o 


to 11 


s almost ni'[ii 
i >W Mils h\ du I ( f , v 1 d 1 

I 1 . th d m tin 1 is. ol 
:lm to dilli ,u lion ( 

II put fi m w ird ui I 


Ml' h 

in! t f. 


Mn phern 


1 m • 


id and ins< ( ts, tap,- 

Iw 0 s t asv, at hr sf 
a pigim 111 s, hut 1 
h< i l mg the cidoin ed 
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1 1 toils thin 

It 111.1v he 
buds and insects 
\pl.illation villi'h 
Men h« < 11 pul fm w 1 i'll in hooks 011 nahnal 1ns- 
toi v I 1 have no! v * I • \ man. d 1 he 11 uh si ml lo'onj s 
of fishes mui 'tplil.s hiom Muir app'Miatice I should 
<\p<U ill.a of tin former to In- mPifiieme plieno- 
trnni, I>ut that the sph ndid uulesciiue shown by 
the s ( al« s of mu 1 [ >v t In mi s mav he tin tisull of 

diflt action 

If is true lli.it the si dis of mam 1 • ptdopP-ra are 
Itavi 1 m il hv tuu and ogularlv sjui id lines, and I 
hive um d a single si ,dt tjom a Moipho as a ddtraC- 
I|"|| gr hing, hut Mn- ditlraihoe spectra have no rela¬ 
tion to Mu 1 olout which is diiMilv reth deck 

I (> t'tuni to lire gold of tin- clirv s.ihds, ) lincl 
(if ilia! th. gliding dis ippears loinp’iielv when pres- 
v ni o is ipplnd, (1 no 11)11111 ili.itc < hange ouurs e>D 
imnn rsion in w.uit, alioliol, or wlol, but in the 
course ol a few days the gold fends to heroine more 
orange; (3) the metallic appearance vanishes when 
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pr< urn ns arc 

to!' the s ana 
' - s, ,|h >, (j 

1 I- -v. pou - 1, 


dry. and lilts hrijtjx iis* am, (pt.*b- 
t < .ist >id about a dm 1* 'ni • (lit 
1 w in n ila ( !ji \ s dts, , \ i>nini d 
tlit* ip Id is s, ■ t, )„ n .,1, uj> ,,| 

• ’I' 'in 1.11 ipm; It ".1 1 ’ <l to p - 1 


•V 


hit r 


tomm ■ 
in 1 . t. 


X 


111 . ana 


iiiu 


pi.'An Milat^id ski'li li ftojn a phot 0^1 .(]>}« of a thin 
t*»n of tin wail nl iln i ht \ s ills jv Alow 11 in I u[. ■* 
iJgh.Mt*. aphs of subjects su, li is Hits,* arc ^emiallv 
if\-< *t torv «>w 11 if* to da i/npossiliilit\ o< ^t'ftino all 
sipmfkant features in foi us at the same tune, 
a* si 111011 shows an mtu r tin nilnatu <ii, whitli 
m mils i-adih, md is h i\t|s«*d |>\ , los. !\ spin d fine 
*<in» ' ( duHit ^o.tifMi [mi m k ((Wrri d In t thin iltilinous 
’.fco'-li ( h' home iii,tn\ < 011 tii at a *n s on 1},. oittci sale. 


1 , .. .1 ■ | . of ,» , " , \ Ml ! 1.0 

< .. 1 1 ,, ‘ l M ' > 

\ ( )! il.c loi < i'< nil 14 ol'sei \ ilii ms, w liu 1 1 w.ii m nic oil 

a vi 1 [( ~ ,.f I 111 . s ili<(v nl 1 ik/ImI. (II pl-w. s 

tflhc ( . .l<>m to he ill, r . mil of nit. r It 11 in . and (A is in 

jfa.p 1 ' aa ni " nil dm. (’> -la-,\s th.it liic 1 u 1 • 1 t < 1 • in » 

is Iln! . I I I |( I , II- ( I , III It ; - till' 10 , no. lilt. I |( 11 

f s! 1 1 1 mu in tie 1 Intin , alid < ’I and ( ,1 in,a til, 1 null 

^Cab dill lie pu'odn siMMlim . 1 1 m p' 1'' piop. I'm s 

dii i .iiiu, usioris In wiftinp md dnini 

In on 1 ' hi ilim s,c<h>'i> I hi\< ihoiiaiit I i mi'tl 

licipi-c t p a if. Ia\.'s \t lh< I u h , 1 1 1 s of ti\, ihtliiioiis 
, 11 , hilt it 0 ditlii lib ,0 di-Irin' 1 h n,t!) ,.|I 11111 \ 
tins ,,>010111 si 1 1111 It (Mon !i 1 •' 11 ill (hill K ",,11 hinds 

ninth 11. of 1 , n -..a if fin 1 . n! u\ L. iwmu tw > 

so!. ' mi • s ,,| dill- t, at r. ft 11 l'\t md. \ 

\ Mm lot k 

t. d a m.; ( 1. -t 1 nl !■ v I. 1 

Sex-mamfestations and Motion in Molluscs. 

I \ \ \ I I !«> of ( ). fohi 1 I >. [* 1 Nil h < Ivohsoil 

ill-, Us-t s, tp, application to mollim of tin pi'scni 

vail* 1 k suae, siion that h'm mi dit\ m ,1111m i)s max 

hi t iliicct plusual insult of a hn'lv umuno halat 
of lift, and that hn niaphi odnism m ,i h. 1 dime t 
ph\sit d iisnlt of 1 sidinlatx or slmi^fsh mode of 

Ufr It u ‘s also si ic'd* si 1 <1 dial it foil,, from this 

Ii\po(h<sis 1 h it ill scd. iiIjii or sliafpish imm.ils m,u 
hr sijsptttid of hcuiiaplirothlism white lhe\ alt now 
supposed fo he his(.\iml, espt't iail\ in \UW of die fail 
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ma \ 

he oh s< ni. d 1 
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j Ml 1 
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a hat. 

a t. t 

s sin h as w. 
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of die 
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111.11 me 

Kuth\ rif lira 

, W 111 . 

h at 

< h* t maphrodiu , ai e 
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a 1 i\t ” 

as th 

e Sir. pIonian a. 

w hid), ex. ept 

(or some s, 

df ntarv 
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me bisexual 

Tins 
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MlllV is 

a re. 

il one 

if n 

< onifi.ii ison he m 

tde 111. 

11 !\ 

of the 


h. ha\i"Ht of tlie nnmmls in c.apfivitv , hul if 
■‘ae(isU\ ” h. <h lint d in lelafion to must id.u de\<-Iop- 
mi'iit, it will at onc< he s< en that th.te is a ^tca! 
difference lief wren the Streptoneurn and flic marine 
HuHivneuivi. An Aplyski, or even a Scaphander, as 
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, a f\,pt oi m.ii mi 1 uih\ ;*i . 1 1 i> j tkihhv ami locble 
; anm. d m tonjausM, w ■ *’ di< dit,ii(;, [Ktwerful, 
; must UI it Riiitm.a I ,s a, t 11: 1 1 \ a I < 11 1 I \ pi of Mtcph>. 
linn 1 I • it it«1 1 !n tiili.i.it. ... mis, ul.,1 it\ helwicn 

('n i\ * ;i.>, * s uii r ji, \» »\ w.d I, it r> . 111 i t cl as id 
’ lund mit nial impoi'mii ‘a 1 l,e pin si, is| 

, 1 ( is lons'ilti.d lani' s|j dd. to uh opt to define 

1 1 look sut ti li 1 .>> is 'lu;.nt'h mil i< 11\ e," Am e 
d tin ;i‘ is am undt 1 1 \mp itmi, tn *!,* hvpothesis 
piopt.v,d, (uni ion - would Mum iupm to itvAalljs. 
out wlun tin pi-iihh m lu l,m s to ht stijoudi nlacked 
, 1 lie de^ne ol must ul tt de\, h.pnii nt will, however, 
piobabjv enli 1 lar^ei\ info da df limtion ol . m 11 \ i l v 

j fiom this point of v i< w in tins impiit da following 

j quotation w ai m fiom tlie puss ‘ M t . haiiism of 
j I it. " I.\ ) (nhnsiote , jt» • 1. p ’iM is o| n I( . ,t ijj. 

J it I, s| I la a mm 1 1 n t |i,ti ai t< 1 ml it ill\ l uui lline 

foi tin 1 .inn i-i"!i "I potential ilmniial .tat^' info 
i aaw.naiM o| ho,k md Linhs, .uui da iiinv. mi nt iu- 
! ,\mhhl. ul lo li a l a-i 1 \s an dlusli anon of anotiiei 

j ippu.iit lonti kIk laai rd da In podiesis, die ( tinO- 
, jjioi.i in t\ lie meiltioi.i <1 lias, fonlls (1 \Cepli||M Ml* 

Ik 1.1 qioupf u- “ a 1 I i > t ” dill is, lla\ move about 

■ 11u 11 !>.Iv . ia 1' llan m d-o at 1 < ad main of them 

1 hi 1 m.iphi initle lh. < It r ophoi i s (. \( - pi die Reto- 
.;n*upl h"'ii\*i mo',- d">.M, n«»t l>\ in. .tin of llius- 

< ul 11 r 111 »\. minis, hut L\ da ihv'limic .altoii of eoni- 
> pound (1 i;n It 1 am! dm u is submifl.d. may he 
iij’ud. <1 fiom a Inoplnmi d pom! o! \ a w is a mode 
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The Presence of Perennial Mycelium in Peronospora 
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The Development of Optical Industries. 

I\ \uiiii of Oi tuber .’o. p Messrs. Zeiss’s 

publicity manager questions a particular jxtihxl of 
British supremacy in the manufacture of optical glass, 
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a 11.111 spondmph lown 01 lupin 1 disp. ho,i, manv 
"I whu ii liad lo ■ 11 pioduMil h\ ( liami ps h< fore. 

M \\’si 11 I’ Swiii. 

■* I ol 1 / nli un ('.nn 1 Ro id, I omi<*n, \\ 1. 

<)< lot.i 1 _*:. 


1 ^ tii'u btt.f to \ v 11 k 1 of (),(.,!„ 1 ( p 

^ I > ss| s /'iss slip.., vp ),\ imp!.1 at m .ii. Mil! Mulish 
opt), il HlslMIIII' Ills I* mil . lot 'o (I).-. Kriman 

n 1 1 nu I 11 t m 1 Iht follow mp, mn, 1 1. i • | iipioj 
I poss, ss ihn. pholo"i q>|in |. mm Om a pn-wai 

Worn/, ilouhlr-m o 1 ."mat, pin I, 1 d leupMi, Wuihipj^ 
.! f f>X, and two posi-wai < <» >K« 1ms, ^ ,, M , of S^-in 
I... al h n"th, wotkinp il I j md Mir oMp r oj 15-in. 
f' » d l< n"ilp w ml am; it f ^ s 

Ml thn r Ii nsm hav< 1 ■ 1. nth h. < " t« sp .1 at the 
h Hion.d Ph\sj(al i ahotaP»r\ 1 h. lull n poiN are 

loo I' 11 pi 11 \ I01 pul'ln it If 111 . bill It sultk. 10 quote 

M' n Mir <10, 1/ 1, us h Ml to I., sp ,pp, ./] dm/ ,, f p, 

he “ ** d Kf.n Im \ di fin il 1011 ni 1 1 tin mUik pfair, ” 

"■ hr,, IV Mir r.w.l;, lmisrs dll tills it lull <\f'aiur.' 

IIm Woti/ bps, i was infonu. d > 1. 'jpi.illv 
s* hi P‘d foi m, 1 1 \ M< vsis (mi 1 / \ ip. pm m I ..ndon, 

W lie, r,, s hoMl ('oo)i 1« list s WUi homil! f I oil, stock 

thr \11111 and \a\v Stores' 

Possihh nil. MIII0.it 1 1' 1 f Kin, U) 11,. VI, ,(ss <)f ihe 

i.eim hi optiial indnstn ,s ,j,e s|.,ll«* ( i wa' in which 
Mn 11 prodm 1 s ur jih'itis.d fh< d< liis„,n Mint they 
at* iineuu died is wid, spna l K. C Kkuumvo. 

ih Hfid^e \vrnue Mansions, 

Hammersmith, W. 6 . 


- • Wilt* 




306 


NATURE 


Qualities of Valency. 

,‘y I.!m c M. N a j i , i f,„ 

I ' " ,l -' lrl1 b > 1 Ix'im-i, m .i.Mjji'fti 1>, 

,■ ""“ i ' i-.. <i„„„ <a ; 

1,1 m| . .. »f hunt 

‘ "'"’V 1 ’ ! , ’ II "»'"K -'-mid, i.m,.:,. „ |„ ||, 

,n ‘ •'' Hu nil v 

11 v 1,1 "■" -"—■' "■ i„ 

„i l'i., ol mli.mu.I.. u..u 

. . ..I,,.I,.. sir I i 

’. — I,, „1 | i, C It, ,|| 

. . -"li'H ll,.- hi. . I, , y:, 

'-'"v . !i " "'"i j,i,,i,, 

"i' "f Mi.it .. . . 

Jn111 si j> 11 ,iit 1. iji 

i„m , ; l, r M "■ mi i .in,, .1, , ,,t i -;, 

; " ll ‘ l ,i ‘' ,l ""U't'y Miii.iuii\ K ll,. 

^ y«»-. 

■ , "" nl,n % i V ... .i-ii.u,, .„„i;.; 

;r 

it k( I lit ( U III, srvm niiwMit I, 1 

| . . . I , llw mu j«min It (1 b\ 

. ..... . 

, .. 

el.-.. ' .. . < 

I,, j!,,V",' 1 ' 1 " ' ,I|,,„, v|,„„.| 

i„.n-i i„ H,.'"" ■■ i ' ,u "k 1,1 ■■* >"..ii,i,, i 

, ,, •i" 1 i f 'm 'ix-1’.uii, ip,i 

' " " 1 HI.,' .I'-MIN,,- ., || 

. ..mi id,i.ni- ,.i i„„s „i i, „ . 

;} n .. i"'- 1 " ft-..yyyyrVi: 

' " "I" 1 ' ' Ml n,I,.,„ 

u„" t, ,,l '; 1 ;r l T ,7 ,n ; 1 "" 11 ..' 

7 l, "" S ,.. ^'”"'1 in «l„- 

'n'- ;.'-,.:;;.-,,.!:';:;: 

Ct!:\ M 1 ‘'ll', .. . -'f Mil. net im’,7 

-. 

fmmul, ' V' 1 h '>ic us,-,| .Uliiiiiv 

X;; U " h " 1 ''rn'mi mil li.iv.- 2 
f- ‘ '■ l' , "l’"‘-'S «"■ " i n ■ 11V. ■ I ,l w , „ ,1,1 II,„ |„- lull,., 

( ° 1 L ‘A " "•„» M'c Ml Im.iii, hr. nl |h,. 

V .,"H •' III'' .hrllliM.l ,-! , . 111,,,,1 m U |, „ 

It ll.is 11111 \ t '< 1 of slipi t'liK* 

, 'IMipini, , hrniM ,|„. ml,,,,,, 

!3S . " f ( 1 1 ‘dill fill I.ilur This is p.irl,, nl 

not III;, I >1, ,| 11, ,]„ , ,, „,| drirl,, m _ 

'"f""' ,l " ,„tro, Itlrril ,I„. 

on! iii.il uii, 1 1 1 , , 11 |, ,s i|,.,„ , I,,,,, uit| „ 

«>u- ,„r... ,.,.T V ss „„ ...I,,,,, 

mui. i t lit* \. 1 1 1’111 \ (ht* ( »[ \ 

In am i.isr [hr rmlrin,.-,! i hon.l 

.1 ? r f.'!-. lrrnu',1 cm 

' l -' !>' Or. I-anRimnr Mill scarcely be .accepted bv 

NO. 2; 14. VOI.. Io8l 
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■ m i is to !„• retained 


ciH-misis it 1 he i - ,111 rjiti,in ,-t \ 

ll n sf I" Mil |lUI]„ .S, s. 

1 "• -ith, 1 - f.K Is in,*,(!,.t- 1,1 1,1 [), C .urn all indicate 
l; ,1 ili> 1 • i. no el, ,ir-i nl cii'lim I ion hctu nil electro- 

1 1 1‘ 1 h 1 .11 ol 101 .ill fjt :| , hll! tll.it till 1 1 - [-1 (_ s, ilt cx- 

’ N mi ' i'i-i's ,.I ,,iiuhin.i!i^n unii ,,i in,i, hint,- number 


“l iiii* , tih ih.it 
( >, ml- 


■ i.l. 


s II (' Hi.ii.t.s. 


Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

\V 1111 JI t. ,, n, I to |)r U.K (, Athm-'s intrrrsting 
1 oiinmiii,, otion in \ m k, „t s. pi, ml,. , ,,, lna y j 
(ilo.i,,! I,, suhnnt I hi (olloMine mmiiitiii,'- | lm _ 

l '" tr ' llII ‘ 1 °l * lie stuili 1 .f In limit, 11-ion roil, (-iitr.it ion i n 
j,li) stofopi | M . >< h, inisf.rv, soil s, 1, m-r, and other 

. . . "'O.itih , ,111m-t hi- (Mi l-emphasised, and 

M ' - '1 ad I' h. nminig ,(|>i»ri 1 ].,ti d hy Morkns There 
''J’ 1 ” "m 'kimmu. I" hr , tint), itrv to n|,pl\ methods. 

;.ill.,; hale hern stand.irdtsrd in one 

,r- "" " 1,1 M "' l ‘ U> "'I 1 ' 1 di-JUI tllK-ills sods, f or 

' V “ l " ,h ; U1,h ■’ imnnnun, (ham;, of t, < hn’ique 

U *'■' .. . 1,1 1 'illr-pir's pi,,,],, r, hut bv nr 

■M mis ,1,., Mk m Nmi 1 i, h tlir i. in ietri. 

' “ 'MU-nr.na lie hldj.oar,,-,,,,, H >.H r„ l ration 

“• "‘ '‘I' n ' mu.(IK ex.imiiwd. After 

I "ii-sHi.-r.,!, 1 , inrlinunaii -i.k Mill, ,| U s method- an 

.. . " 1|11 , 1 ' '• M 1 . |(Uhlish, d els, ul,err- the 

[" "'"'r fids 111.it tin conditions under which 

II ' ■'l'l‘ , ;-'l m soil "oik so as t,, \ a Id accurate 

,llui l1,1, " '" l| - 11 "'«! 'M la ( n tulle woiked 

'' i,: . ' X ' 11 111 ’ 1 , ' Ml II he , „e,| i|„ fi„, „e.s of 
. ' 111 I'l' "ill'll Is ,,1(01 a htetor 

"V,"" /I’l ’ 111 /’ f f •" 'le,' ,mined colori- 

/ .. l " I h I' la Ml done from 

I oil, " ' l( . ’ 1 Z 1 " 1 ,H "T “ i ll'liul.lted hv 

1 " "’"ll line til, slit, I ijiMiititative 

■'iLimlu uit t <> t. n , 11 1 I, |.,. ( | ,1 1,, . . 

, , ‘ , 1 < u> ,h *.<NJiou^h when 

', '■ 11 " 1,,,,v P"’ 1 ’.’ 1 lb<M m (til*!,>, 1 1,1 rill. Of 

o" " lii! ' " ■! Mel 11" hull' 11 n|>0, t.,n<, 

,„,i K' ! dl “ i’," 1 '- 1 '’' of (Mention ■ it 

. ,, 1 ’ 1 'I’l” " !l ' " aome -oils 1 he actual Ml 

h ..1 i,.,s ,i,.,rt.-,„ C r 
li ' ' 1 I, 7 ' 1 1,1 ! '" A 1 Mid'I natural RSndi- 

, ' ” l,ul1 " ''lects- uupos.d hi ,l„ nature 

o l ", ..' 1 1 v - llv ... in makni- 

1 l '" 1 " 7 7"'- ■' doss,,,,; ol hisic slue 

no 1 (!' Ihc />! I of .1 liaht sand uliil, haling 

.si ,l "' 11 '' "'dit i, 1, i - -sin I, in. nations 

j K ' 7 ","' "‘/'I' and would wrlWepay 

, h „ ' - I";’ 1 ’ 1 ' i' 1 ii"' nature „f soil re. 

'I " al(‘d. Ill,, s,„„, ,,a hl rvould un - 

,|„ U|, " n 11 ln not merely 

at ,11 ids mri 'll" 1 ! /'’""s in hll "dll additions 

( | / j ' ’* tllr.ition curves 

’t .e " ", '"' l l ’"' O-m-hlol Mill, the ,„Mgni- 

' „ ' " "o'' "I the sod. V,.,i litt , p W Ork 

.0 .. >M- o. far he,,, done in this country 

. ', o . . . hul that httle has 

ah, d, dm,"",," ,, Mllll B ,„ k would fruitful 

;/ a.it.K l<cd -hi, n,alii .ill v and with due 

• U |'i t‘i Ml ion of .,|| jj H . (J jfili'iilf it's 

! "I'M dll. 1 e,,|s. S, ol, „i I,,,- as. ' FlsllfK ' t 

Absorption of X-rays. ! 

\I Ihc suggestion 1.1 l>,„! Rid,a,risen, Me have for 
' '.nic him enpagid in rm imestigation of the 

cri il-iV X i‘ r ' n , • ;,h '' orp,ic "' efficients and 

crtlKHl fi* que,ices. I„ this work wc have met xvitb 
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dei.tblr experimental difficulties, which «*» far 
not litm completeh ourroim 1 . If appeals, 
t, that one* of flu questions wc hail «.-l out- 
1 'll 1 " .mswucd. paiiialh at am tat, , tio.n 
laf 1 111 e n 1 1 \ publish, d l>v KkIuhk\<i ( I’hv v 

Jul'. 102:, |). Ml, who has gi\t a tin- ihsm p- 
of mol)bd< nuiA and sdvei ioi homo- 
X-i os on both s)d»-s of tin ir Msputiv- 
M Ut ahsoi piion liujiitm |( S, and fur lead on tie 
w a\c-li nglh side. Data on lead have hern 
finish gtvin In Hull and Rite (l'hys. J\< :\, \oI S. 
iH*h "ho have aho d< n rmim d one jniinf on 
e-h nglh sul. Hit values t>| Kkhl- 
yct* I"! lead ait j>t ojmrUonateh Ingle t til in ihos< 
iull and R u * . appiMiiih indu hing that tli< 1 nt-1 
Vfc man matrix deb miiin d thr ihiikuist, their 
ahsoi Inna suet n. 

plotting logfr p) agatiisf Jog A, flit iloiihlt \ aim s 
Rue unis', ahsoi pi ion ( iluoi < s ( , nt 1 (Ot flu nuts o! 
P)l'd(tiuin and silvt'i at tin it nspivtne mlual 1 1 * - 
< 111 hi .luiti iteh <h i< 1 mini d. In the 1 is. 
in ,:uiii.h\ of tin up|>( i value (foj lie* shoi lu 
('-It nglh sid» ) is goxined In the auutaiv of 
| simple dr lei imnalit'n of Hull and Rice a> coi¬ 
fed ft 01 u the Ivieldinev et data The following 


obtained fo 
1 v, is the » 


the 1 alio of tin* 
t ilii al ahsi 11 pt ion 1 11 


aid* - 


intnuu !v 


ill 


ftl< al fl 1 1 


flit 1 elal toil ht 1 vv 1 « n 
'lint 11 1, nl is 1 \ (•! 1 -' 


K 

nt"' 


11 


and 11 ■ t it u 1 1 U i qie 
in tlie < ijualioti 

h 1 v M 1 ' 1. 


the iloniit iniuihei 
appeal to hr m 11 1\ 
fl 0111 


hi 1 w 1 ill l\ 
en !• sird, hut u dot 

. lint at 1 s th< out :;i\i n .thou I he d 1 
.ieh this at m 1 alisalion has hi en made an ad- 
-Jtodlv mtonipitit, and the expt runenls an In mg 
'itimiol m lie hop. ..t l. stmg de < \i. nt of Us 
jidi \ W ICu \k 1 \''f 1 1 1 \ms 

b 1, \\ot,sMic 

*?'AVh« alsioiii I ahoialoiv Kind ' f "l|rgt , 

‘■1 Ml till!, \V ( ' *, < )i loll. 1 1 z. 


The Film-photophone. 

It may he ol mttrisi to H'adus ol the Noli in 
,',m Kf of S< ptunbi r vu, p. i(n, lo ham that the 
riofo-t h i ti u al <(|uipmenl of tin “ speaking-film n 
JUtto in. w It consists of an anlinmnife << 11 , and 
vas- eon-It uchd (specially lor tilts putpOM hv tie 
>rf.si 11 1 wutft. \ fiagmenl of a single (nstal of tin 
niner.il nntimomte (louud in )ap.m and Bojreo) e 
ounce'll d to electrodes (of vein laid' 1 siuface'l in such 
■ man ie 1 that alt and humiditv ate .‘Mind'd \n 
veil How of rut mil is thus att tin. d and the sudd, n, 
■nexpictid jerks which fonnnlv destmved the 
cons tic < IJet t are avnultd. 

The pholo-eU-ctiical ptoptriies of aniimonite have 
e<Ml known for a compai ativelv short time. The dis- 
overy was made by F. M. Jaeger (of Zaandam) in 

. .'NO. 2714, VOL. I 08 ] 

t ‘ 


f 1007.. i he exceptional!' high resistance of the hf't 
tells was at that tutu , Inline tin adxiill of the 
amphtu 1, a xenons ol>s| u I, n. nilmiial uses. In 

Kilt 1 siecudtil m 1 oiMnu imi; a till o| low*’) resist* 
ante uhuh > nihli d Biol I' i.lat'.l in ti»U* to 
deinousit at t yiaphualh In lie osud-.'iaph tie 1 stt) - 
pi isiny 1 apulitv with wheh lie uiinnoi ti. uliusts- 
list || (o \ai\mg inteioile s o; light 

I it 1 1 s\r,iletic iiilniiomit , in *.It h milling 
iogellnt mtiinom and sulphur in sun ibl- jo t -poi ?it»n>, 
is som,'lines uiv s«iis||i\r was shown '<v (lie tie! 
Ki m f in H)j.> 

l h*’ m\ estimations ol I- (' l»t ow n '.tin 1- ■ n du ite 

tllat single etvstals ol sell ilium llllghl ‘ho h. i,'(ll 

with idvaiiligt. Bui i)i« \ in dilhiult (o m.ila mil 
lie pi o|.|< m of mixing tie . It t nodes is not vtt .ohtd. 

; ..Itho'igh solmions m,.\ hr s ml to he m siglit. 

W s r»MI-l MU 1st 
11- Isingfoi s, I- inland, ( \ loht 1 1 


• l nr lust two senteni's in 1 )i ( >up< nhei g*s I< ( t» r 
! ait mis], tiling in tie s, im that tie \ siiggi st dial tie 
! onlv pleMO't h » It ical tc|mpnent lapahle ol h< ing used 
I with ’ spt ak ing-films ” e tie aniimonite nil It is 
will known, ot ionise, dial ode 1 suh-lamts h. sides 
! sel< tiuun r. spoml fit Ihn (unions o| ludit mtuisiiv, 
| uni ai-thuionite is, appannth, oik ot lie 111 \1i0thtr 
is lie “thalolide nil," win. !i has rttuillv been idvcr- 
lis,d ixhnsiulv, and was mventid h\ I \\ (',|se. 

I h.liivt I am 1 011 < i 1 in s iv mg lint lie - s, n-at'ivo 
viihsianei in this cell is thallium sulplmle. - 1 be 
, tompai itivi minis of tin se \ uenis subn.im. ' Will, 
no doubt, ultim.iti Iv dt udt whiih is I,, si u, n>i with 
spr tk’itu^ films Bor the pn st nl, it am 1 tie -t It mum 
! his hi 1 11 hv no means lomphhlv oiislrt] a fail 
which n ni.eh *\e!tni hv ils idophon ind mi in 
1 connert 1011 with tie tilm-pho|oplioni ol Mi B'lgland, 

! to tie t lie e nt pu foi m mi e of whuh itunlim has 
1 l.t 1 n dii<tl<tl hv ite Thtu‘\ i 01 m spnnib nt 

’I III WiyiK nl I HI \t > I r 

Rainfall Records nt Rothamsled. 

hit following tamf ill ti gi 11 < s f 1 < m 11 Kodi m.sff d .in' 
\\oiih noting lie nioid-, d hi b ,< I: 10 |S^ > foi the 
, I, It :’i I .till -g Hlgt fl foot) |tl«), hit lot lie put pose 
of (oinpnison tie ligmes fm ihe I »st (1 1 1 \ u u's eM 
1 ak. n, sim * tie dint pi 11 o| hi on iMm'rs faB . t 1 u» >0 
hi.) wt 1 <• not hudt until 1^70 I In v nlhi to die 
h a \ > si \» at, St pit mhi r 1 \ugiisi ^ 1 * 


//m 

mrvh V 

1 nr 

l 1 

1 tin'ii i) 

] 1 roni.li 

1 imm j!i 


1 

S,.|l 


'Oil 


I,- to 

111. '■> , 

1... In 

In, l.r- 

1 \\. 1 i.e for let 50 \« .us 
‘s, | U Uil 1 l 1 . 11)20, 1.) 

2U ^OO 

M s M 

t |82 

14 <‘^l 

\tiouM ^t, h>ji 

III 2 S 2 

h <,4 t 

7 IM 

b-Siz 

For die past i ight months 
vh the liipiii s an' 

( 1 * < hi llai 

V i S, | 

-u 'iih, r 

\<) 2 ( 

S S n 

1 1 2 s 

1 ’ 

1 t;t) 

\V, 1 <L'l 

1 S 2 ,0 

»> ^2^ 

l. <, I'¬ 

(• 

1 lie 1 amfall Ioi tie 

1 .. 1 h.d 

Sr pit m 1 

ll 1 t 

'>i ■,», 1 0 

\llgl|sf ; f , It,_M, Is 

tie low t s* sim 

. ill* 

M . 1 -lllS 

st.utt'd in iS;j tie* pi 

r\ ions 

low. '1 h 


SM 'n. 

in 1 St,7 <»X The high 1 

rst ligv 

iris for 

th- p.l 

iod al‘e 


4iojS in. in 1S7K yp. W . 1 ^ ( tii.iMM's, 

Rofham^ti’d Experimental Station, 

, Harpendon, October 27. 
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Edinburgh and the 

Ik I'lA.'l \\ . \ 111 

j'UIXIH is. < 111 in. m hr 11 1 * a 1 (l< (1 .i' liu birth 

| > 1 < i 1 1 arm ihe » ,u I' lidii.i i >1 mod) in mian- 

ugtaph;., and I 1 dinlxugh mi 1 .uni 1 ilmburgli j«!< is 
} )}<t \ c (J .( i* .tiling pait duinig 11 1C* Jiint l« i*nl h (<;- 
iur\ 1J1 I ‘ I ai dishing llu •, < oilipl I 1;< , ravr u m t <U 
tb«* <f.i 0< eating 1 aphv, it ol modern <l< v< 1*>j> 
nn nr, ; % nl ,1111 mil nil,; 111 j In I mi 1 n la !i» hi % lip' 'll 
whnh ii n.i . in i n jiicnil’. bn ill i in he tra'id 
b.i» lx In ' < i \ 1 .11 h him h» I h< molds nl natm.u- 
IsN and llu ob 1 n almm nl a ami 11 Imiti (in 
XoVagCs nl Uh. I'lui mu.uis nnvvaiiis, and maps 
ha\ e bii it i 1111 si 1 ii< 1 n.! tn '-lmu I hi g \ 1 <u l it ni mu 

knowhdgi m| llu mi ails Imm the shotm «»t tin 

Mcditrr! am .ill 111 llu* hum, -a\, nl I Imm i, and 
Inter nl \imlutli, mi In llm Atlanta \UV.I<;(S nl 
llu* lii! < < n! 1 1 and *• iMi 1 nlli i i nhirii s ( a l id llu* < 11 - 
i;;,ilioii nl Magellan ill IS-’*’, uiun tin In -1 
attimpt, m, lai ,u we know, \\ is mad' in sound 
llm I*.i' Hu null a juodallmm him al a ''put u< 
nn" know In lx almtil >(«ki fathoms cU (. p 
Pstlm.rs, uliD Insi pa-iMi! ilia Pillars nl llinnli' 
min llu imlaiiiwii \tlanlm, and ptmliatid In 
Hntisu s. a and 1»11 m 1 i.’ 11L bails 11 ports nl l llima 
IIhjIi - and nl a sea i<> (he imrtli lln< k and dii^Lii^i 
like* a r IK I'di. u • s an e.ulv m c anog i aplii r in llu 
lour ill 1 entmj, i> < , and so, coming In lull r Him 

was that liul\ s,Hiildic navigator, (.apt |anms 
1‘nok, u lin sailed tn llm Sou I Ii l‘ai die on a trans,( 
nt Wuus < s pi ill I mil in J 7hi), u 1 111 Sir Joseph Hank"' 
a* nahitalnl nn bnaid. and later < in umna\ 114.iti d 
the Suidii 1 u Oil.ui about lal (in ’ S . and so 
hnallv dispr >\ i <1 llu* existi m r nl a on* ii southern 
continent * 

ll is impossible m one dim t In luir tn lr.ee .ill 
stages and mention all vxorthv names, but .1 list 
ol the more notable v mages nt i \plnration in 
the mn< lei nth ei uhirv 11*< alls the names nl llu 
great nun mu h as D.uuin, Honker, and lluxlev, 
wim went with the ships as naturalists, and all 
ol whom inninbuted in their (urn to our know¬ 
ledge nl die sea and i(s content's. 

Inhumation as to the bottom of the sea and 
the animals living there is obtained i Inetly b\ 
dredging and trawling, and we find that tin 
naturalist’, dredge, a nmdihi atinn nl the fisher¬ 
man's <>\ -m 1 ihi dgi . came into < onimon use about 
tS;n, and u 1 llu « hit i implement cruplmrd bv 
the marine biologists of the nineteenth eentmv. 
w ho made ■ now n the re lies of the British seas. 

In iMOii’i; the development ot the m it nee ol 
the sea, we ma\ take as examples the work «>t 
three Kdmhurgli men, who are tvpes of periods 
of investigation in the nineteenth centuiv 
Kdward horbes, the pioneer of shallow-writer 
dredging timing the eailn r half of the eentmv; 
Wvville 1 homsnit, the explorer of the deep ma 
and semntil'h leader of the ( /nd/rugcr expedition: 
and ]ohn Mmiav, wlm enntmned the work of 
Wwillc Thomson and gmrlid researih in the last 

' t i.lci'l !>*'iu .ui Hi- r <>ui'« 1.1 rtic Hi m«h iltoa .it lid in. 

V'Ui^tj u" Scptciiil>«*i ) , 

No. ’-,4. vol. roS'i., 


Rise of Oceanography. 1 

KlAi \ X, ( B 1*. , 1' K k 

iju.ii 11 r-i i ni m \ into dei pi 1 and in or e 1 mu! amenta, 
pioblinis ni tin. on .m,l and brought tlie mkiiu 
prai lx all« in its pu si nt jxoMtnm and outlook. 

1 duard jojbis, though ol Nottish descent; 
v.a- horn in die i di nl Nun .ilioul ido vmrs agu. 
laii nunh ni las slioit hie ami Ins lemarkaijlt 
'\nik was imi'K i lid with hdiribmgh. His long 
and iiia'ii i.uiit as a sludinl ol medume and 
•i ante was spoilt Inn, and lie died a prolessor 

■ m ih< umviisitv nl the <ilv. As a mere boy in 
. if, |Mi o! Man lu i innmuieed his marine bio- 

Ing « al atidas and tin .n < mnulat ion ol those col 
hi imm- and ohsen al ions w hit ll afterwards formed 
tlu basis ni his (lassie works on '‘British Star- 
fislii s " and "British MoUum a ’’ lie left home at 
llu age ol siventien, and Imm that tunc onwards 
the whole ni his short, strenuous life was devoted 
lu s« u n< i, and manilv in the s< ieiu e ol the sea. 
He was a many-sided genius, who produird an 
exltanidmarv volmm <<t lust-rate original work 
m mar m< hmlngv and inspired adv.lines m oi'ean- 
n.^i uph\ w liu h lu did not live tn see < ai r u d out. 

\litr i short pt rind nl art sfudv in l.nndon 
I or In uiivid in Idmhmgli m rS;i as a medical 
siudi n!, and lien* Ik remained a student lor nine 
veils It is inti rest/ng to note that our three 
'Hi'Oil Nadirs lit si inn e were all students of 
nu du me m this miversitv, and not one of them 
gr uh; ill d hnihes was the icntli ol a hi ilh.lllt 
group ot voting nieihi als about hall a dozen of 
vviinnr will altitwards N How prolissois with him 
in the same umuiMtv. I he elnel of tlu-se was 
, pi l hap- John (mndsir, tin lammis anatomist, and 
in iS’ar vv e Imd huibes and < loodsn diedging irv 
the s lu (land si as, with results wlm ll lorhe^ 
made known in the meeting of the British \xso- 
maliiMi at Bumingham that ninunu with such 
good i itei t that the i elebrati d "Dredging Com- 
nnt ti e " nl the ass,,, i .i I ion was lor mi d to continue 
tlu good uoik I*ntI k\ and Ins British Associa¬ 
tion I )ii dguig ( ominillee max be said truly to 
have lid on, step h\ slip, to iIn* ClmUcti^cr and 
other expeditions of modirn oeeanographv. 

Due vi i\ i in urns animal which hordes and 
(inodsir made known from Hebridean seas is the 
bught-g teen < unipound A si idi.m i ailed Syuifthvs 
//ehMd m a, whuh has sun e hei n shown to be the 
same as a Mcditertane.m animal ol a loxelx violet 
> i olimr named b\ the hremh naturalist, Sax rgny, 

. cm/i/CfU. I lie animal in our seas isgreei> 

when ah\i , bul whi'ii it dies undergoes a chemical 
! < hange and bc< orm s \ lolet As an < xample of the 
, constam v of \ature, 1 max* add that nearly 

■ seventv veats alter this ware animal had been 
found b\ I* or bis and (inodsir I went to the 

; Hebridean seas to seanb for it, and in exactly 
the same spot, to the not Ih of the Cioulm Islands, 
tame upon it in quantity sulheient to supplv vari- 
j ous museums and give material to niv chemical 
j friends who were investigating the pigment. 
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W \ v i!l#_ ihomsou iii< 11 cdcd Atluuui as.jno- 
ft.'Wjr ot n,i(oral history in I*fJurbur^li in i.--o, 
and fium tK.it tunc Fdinburgh hi. atix- tin .i* ».^* 

«t'uirt of ill 1 p m ,1 exploration IIk. undoiil-n (i 
.■.in 1 t;s-> ot tin pHinnin.it} *„ qx ml ‘oih in 1 In / ,gid* 
nmg and /'um H/mii 1 iix oiling* d * aip'.uht .11 (j 
ILouimiii, again ilumigh tin <1.111,. 1! ol rlu k<> ai 
S< h iel v, ui to uprialiiiii w i.ii a lumnutlri of tin 
o! tin" Biiiish .\ns.h i.iliun, to uxIum die 
< IU\• t Iimcnt to C(jtuj) a d< ep s< a vXpiditimi <01 ,1 
really grand s< ai< to < \j»!ou tlx 1 uudilion % ol life 
m tin- great 01 < au-> i ins n-siillid in tin larnoii'* 
cirt igatmg i\p<di!ioii ol tlx ( hallen^ > f , 

V' nil Sir V\ \ v 1 III I In >mson a •> din < loi a I lie m. ,t n- 
U'ic stall < )r 1 that -d iff u < re also two ol In r Fdin- 
bnrgh uni), | \. I > 1 m fianan, tin ihvmist, and 

John Mm 1.1 \ 

I fie ( halh ngi 1 >ai!< d in I )c( t mix 1, i.S~j, and 

ret ll! in d in Mas, iS*-f>, and during that time and 
a hall v < a 1 11 avei sed ”0,000 mih s oi si a. du dg 

IMg 01 linsvinig at gu stations, and bringing h.a I 
enoniii -u < ollei txuis, mu h as tlx m ientili( world 
had ix v i 1 sm n ft is nnpossilih m a few ininut< \ 
to 1 \ < am ad< <|iiat< xh a ol the disiovviu- ol 
the ( hall . ngt 1 expedition \i vi r dxl an expi di 
t»on, vv) in h < os 1 so littl< , pio<lu< i \u< li momentous 
n suit ' 101 human k Now li dg< , and I xiuibiir g h mav 
fan Is ( la 1111 a shite ol the gloi v n Met l* <1 iioin th< 
expedition 1**1 'w lit i lamous Kt puis professor ol 
naluial la -1.a \ 

^11 natuiaiisls know how pleat w(ir flu addi¬ 
tions to ih, s, xutilii knouhdpt ol tlx ot < a i 
and tlx it inhabit .nit s made titlxn thump ilx 
vov.igi oi latei lu tlx- voikmp out ot tile t oih , - 
lions, wlixh was i ained on thump tlx- lollowmp 
twenty \< a is, to a \er\ latpe exit nt in I ditthuipli, 
pnrllv i,a iht* ( t ollue m (Jun n Sluel, 

ami paitlv in some ot jiie I,dxu atones ol the mu 
x erstt \ 

Sir W\\ille 1 liotiison dxl not h\e to s, , die 
results ot lits great expedition worked out and 
published Soon altei tlu return hoim fiis health 
broke, and lie dn d in jXXj. Dmmp the Iasi \eais 
ot his hti 1 honison airanped for two supple¬ 
mental. exptdihons under Murrav and I i/ard to 
exploit iIn• lame Channel hetwtin the north ol 
Siotland and the Faroe Kies, \11 time of our 
juoiueis an • oni km ted until tins region. Forbes 
long apu. m iS-,o, pointed out (bat it ought to he 
explored, as on tlx* boundary of two faunas, (he 
At* to and the \llaulx, I homsou, in the 
piuc, divoNind “ i old " and “warm” art as at 
the bottom on!\ an hour's sail apart and dilfermp 
bV J ^ ■’ h . and from (halJen^er ttmperatme oh* 
serxatioiis in the Pin ihe, etc, he predx ted that 
a harrier would lx- lomul using to joo or ;oo 
fathoms lienee the l\ tnght-l-A ><int and 7 riton 
expeditions, in whxh Mrnr.ix and \ i/aid drs- , 
cmrrcd the ” \\ \ \ die* 1 honiMUi ” ndgi st par.it mg 
t'old All'll* w ittrtmm uaumr Atlanta 

For a quarter oj a ieutur\ after the ChtiHnigtr 
expedition F.dmburgh was the chief centre of 
oceanographic research, and the Mecca towards 
which marine biologists Irom all over the world 
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j turned to linpci t the no\ cities ot the wondcrlul c< 
!u lions and to drs* uss results, and m all this wc 
, 11 a * i \ \u ll-kcow n Ldinbuigh nun ol m icnce 
1 in ix i, I .nt, l mm Brown, huku , (. luyst. 

Bu jiaii. and ot hr is playtd a hailing pnit- or 
in. thr luologxal gioit|) ol Win Ix is at tlu* ( 7 r< 

l< ll g < / oJIlei 

All. i ‘so \\ \ x 111* Ihomson’s iltalh it was K 
iim.i’i I oi s' nine and lor the lOiUiimaiuc of li 
MlUxnt-i ol l.dinbrirph upon oi cartographic r 
si an h that Dr. John Murray, who had been chi 
; assistant at the ( hallengct oilier, suite the ictiii 
, ol tin. expiditiun, was able and willing to take i 
i ilx duet Loi ship and bring the whole work to 
, most su< icsslul issue twenty tears later. 1 he* 
two Slots share the honour ot having guided tl 
distunes ol what is still tlx. greatest oi earlic C' 
pirn at ion. 

John Muri.n, though horn in Canada, was c 
s totiish dr s< mt, and tame as a boy to Scotian 
in iomplr.tr’ Ins edm ation lie also started as 
•*iud» nt ot medir me at the l nrvetsjty ol iulin 
burgh, and, .igam like his two foierunncis, guv 
up imiix.ini loi si ir ix e, and lilt without gradu 
<: n,; Ills Inst or.< anogruphu exjirxhtum was l< 
^pu-hriprn and otlui parts ol the Antic legion 
on ho.nil a Fetuhtad whalu, on ulmli, on tlx 
sli< ngth ot having been once a medical student 
!x was shippid as -angeon ll was onlv an odi 
* ha' < i that !< rl to Mim.x's cumiei tion with tin 
( h,i!i‘ ugm 1 lu scientilx stall had alu a<l\ beer 
dr hnitr l\ appomh rl whrn at tlu Iasi moment mu 
* 1 1 tlx issislaiil nalmalists dropped out, and or 
I In rt < oinrix ndat ion ol Pint. I ait, Mmia\ u;p 
"Hi x rl l hr v a< ant post 

Dn I In i \ pi dil ion Mini a\ rfr \ ohd spec l.d alien 
D"ii to t nr al r« r K. but torn dr posits, and plankton, 
aii ol whxh ha\r !i d to important lesults 

Mini a\ s m\i stigation ol deposits led, more- 
O'ti, to oix ol t)x loniames ol stance when he 
in'-, o\i red and rxpluiUd a vcr\ valuable phos- 
pliaix rieposii on ( hnstmas island in the Indian 
Dr i an III was able to show, alter some vears’ 
working ol the deport, that the British In asurv 
had ii. rived m taxi's and tovallies ronsidr-rabh 
more than the total cost ol the ('!niUnigcr expedi¬ 
tion. Ixv t n m his busiest years at the Challenger 
oltke Murrax mver gave up woik at sea. In his 
little varbt, Mutina (’8 tons), between 1SS4 and 
iSiu he (\ploierl the sea-lor hs of the west oi 
Srotlaul, made grr*at < oliedions and many ob- 
s D\a!.'iu<, and louml " Boieal outlir'is” m Loch. 
Ft A e and l pper Loch k \ nr. * 

It is curious that hdinburgh, so lavour- 
ublv situated on the hirth ot Forth, and 
provided with such a suet cs^ion of eminent 
piokssois as her nniveisitv has had since 
the days of Jameson, has never had a permanent 
m.mne biological station Mutiny at least made 
an attempt in 1SX4 hi acquired (ir.mton quarry’ 
anrl moored in it the Ark with biologir al andi 
vhenucal laboratorii s Murray <uid Irvine carried! 
on chemical work while the Ark was at (irantonf 
on the secretion of carbonate of lime, on the solu- 
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ifci carbonate ot lime in sea-water, and on 
kal changes in muds, etc. 
iruv’s l:i"l 0C1 anoy raphic expedition nji a 
months 1 cruise 111 mho til the Notth \tlant-c 
J)i Ifiott m the Sat < w hen m ju> 

>1 M*t h \i,n. lie was killed in a motor 
;Cni 'ii M.m h, 1 <)i-j.* 

is, no doubt, other rdmburyh wmk m 
Section witli oe< anoy 1 aphv , •'lull as 1l1.1t •»! the 
per\ Hoard for Scotland, wlmh should hi nien- 
}d, and olht r n.inii s of those who ate Mill 
|»il\ with ik and at work, mh li as the mde 
rjibh an lie and antax ti< explon i, Dr. W s 


Absorption 

Bv 1 ’iau I C ( \\ 

»n M()l I doubt tin study ot absoiplion 
spettia, nioie parJn ul,11 1 \ (hose ot ntyanu 
Igltypouwls, 1ms yiw n rise to yical mt< rest, ow my 
“he possible Mjmiutioii between absoiptiou and 
pttii al roust 1 1 ution. 1 lie woik oJ llaitli\, 

t)bie, and otluis showed that m iiitaiu rases 
possible lo di ti riiiinr the constitution ot 
tel amts irom obser\ations ot their ahsuiplion 
ptia It is not suiprjsmy that, as the it suit ot 
woik, a school ot thought was loimdvd on 
H.i.isis ot 1 dnei | com latum hi tween the atomic. 
Ina ot a molet ule and its absorption spec 
On the oilier hand, J lant/m li, who m .1 
$t numbt-i ot papcis has mamtaimd the opinion 
the absoiplion iu:\e is an index to eonslitu 
nfli, lias travelled tar bevund the original point ol 
m-- lie toimd tli it « h inyes m the absorption 
Dt 111 m ol a ((impound are ubsiived when no 
nye is possihk m its pitman \aleuc\ strue- 
and in mu ipielmy his results li.mt/sOi has 
'id tin a'd ot the suondaiv valennes ot the 

r 

$t is now known IkvoiuI an\ question of douht 
t oik and the same Mihstam e undei dilluinl 
;di! mi's (,m show dnh n nl aluoi plum spult.i 
thi vim}, 1 , and ultra-violet. It is also known 
t, whilst a change m tin pi mint) structure ol 
moiei ul» might possihlv he a< 11 ])ti d as an 1 x- 
aiution o' this m a lew installing the laiyi 
(lajorit\ ot tin se vanalioiis in absoiplion 
jp an\ wav he thus aceouiitid tor. \ 11 1 inpts 
1N0 made to interpn 1 absorption spei tra I>\ 

Htmy Imk.iyc s t su< li, tor instance, as tin 
ibi 'ium between the enoln: and kcUmie luiim ol 
|th\ l aeetoa< 1 taU e>r the use illation that m.iv he 
It ccpteil as taking plate within the benzene imy. 
fhis suggestion was vetv soon negatived when it 
^as toimd tli.it mans substances in which no such 
bsi illation is taking pkn e exhibit w (dl-maiked ab¬ 
sorption bands hor example, it might he pos¬ 
sible tc) 1 xplam the ultra-violet absorption hand 
>f aei tone he attributing it to tin equilibrium 
- H. CO CU ret IP t (OH) Cl!,, but hexa 
lU'lhvlaeefoiic, in winch no such change is pos¬ 
sible, 1 xlubits the same absorption band as 

icetone. 
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Bruce, fhe leader ot the Siotiu expedition, and the 
loinun 1 id the I'dinbutyh OcCaiiog 1 aphic I.aboia- 
toi\ ; but in this bnet reiotil ot the past »t has 
been possible oulv to deal simply with the hs**- 
tc>rn a11 v * ouneeted wmk ot tin lime great 
pnuit < i s ol the nmetiinlb icntiiiv Idward 
Korin s, the diedyer ol tin sh dlow waters; 
\\ v v tilt 1 homson, ihr ixpluni ol tin di < p seas; 
and John Mmiav, win) ma\ In nyaidid as the 
foiludi 1 of modi 111 post C/m//* fuo, oc • a ,, oyi apliv 
m d» inonst t at mg the eltei t ot Idmluiyh men 
ami alias and woik in advancing 0111 hno,\!« dye 
ot tla s 1 u im e of tin sea 


Spectra. 

xix. ( HI , I.RS 

1 he oulv other possible vaiiable liom tin point 
ol view- ol the 1 hcmist is tin- suondaiv \ alem \, 
and tins has luen advaneid bv llant/sili and 
otluis as the 1 xplaiial ion ot absoiplion m the 
v isibli and ultra-violet, the will established differ* 
ui'o in absoiplion beiny am (»(111 1 < d foi bv dlltei- 
cut dis[i ibut ions (it the suondaiv valimies. .\o 
j)hvsn .ii i xpl.mainm, how 1 vi t, has been oik 1 ed ol 
tin assumed 1 initiation belwein the 1 ondary 
Vidtinv .uni absoiptive powti, a mailer ot yitat 
unpoitaine, sun e a theory 1 .uinot bold yood 
null >s some pbvsnal basis can hi found lot the 
pin in mu non ot tin absoiplion ot ladiant imry). 

In all this woik the stud} o! absoiplion spectia 
o! ( iyaim compounds li.is bet n ii strnted to the 
\ isibli and tilt t a-v inlet reyions ol tin* spcctiuni, 
and, mdeid, nillv to tli.ll pm lion ol the ultra- 
violet which is transmitted bv a quail/ sputro 
y 1 a ph woikmy in an. Ibis is iinlm t iinate, since 
tin* absoiplion bands (\lnbiUd b) tin 1 oinjunmiks 
m that vast icyioii known as tlu* inha led .uid in 
tin e\lr» ini nilia v n,li t are iy nm ed. 1 In n, again, 
main mmyanie substances show absoiptiou bauds 
whnh .ire ex.u tlv similar to those on which 
llant/sch founds Ins valine v toimuhe oi organic 
1 mnponnds, and obv imislv an nlc ntu al explanation 
must Im toimd toi ea< h (lass ol compound. It is 
not too much lo say lhat all tin above tin 01 its 
!ia\( been based cm iikiiIIk h nt data 

|| 1 lie (omj)I(ti svstem ol .ibsoipiujn bands 
shown b\ a compound mi 1 tin whole spectrum 
is examined, it is toimd th.it the < 1 ntral tre- 
qm in v n.iini ly, the tucjuimv Joi wlmh the ab¬ 
sorptive power is the yrvahst m an} visible or 
ultia violet band is alwa)s an ex.n t multiple ol 
the lnqueni} ol an important absoiptiou band 
m tin slimt-wave infra nd. linn, ayam, this 
mlia-red Irequeiuy is it sell an evin I multiple ot 
the cinti.il I requeiu les n! vvell-ma 1 ki d bunds in 
the lony-wave infra-red I Ins nitiyral nkiCon- 
ship is of ytaat uiipoitancc, sum it mu r< addv 
be proud that the < eiitral lieijin m i< ■* are ttuly 
1 liara< lerislic of the moiei uli s, tin* substdiatv tre* 
ijiienens associated with them In my piobabl) due 
to tin* atoms and groups ot atoms c oinposmy the 
molw ides. Ayam, the < hanyes m absorption ex- 
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lubiicd in 1 mi anti the sainc substance under (lit- 
li-rmi c.iaanniu, arc t(•-.tnctcd to tin- visible and 
udt a i.oicf, till I undami 111. i i slim! uuw mtia-ji.d 
1 1 « qu* ix \ 1 • <n.nnmg l) 1« sjjiit . 

Ihti< on* j)oi 111 about .iix"ij;lioii spntin 
l».is i>< cii strung! ]\ n«*gj!< ud in .til r )koi h• *> 
n.mx !\. llu ultinialr destination ol 1 h« < 1 H 1 g \ 
that is aleorbt d 1 1 i-s obvious (li.it when a Mib- 
slain t » \lnlnls an absorption hand i ncr^y is hi mg 
absorbed, and il no phot01 Ik him a! < hange is 
th( i» by pxidtu (<1 thr u hole o| (in absorbed enctgv 
i> again 1.(dialed in tin- inlr.i led I lie integral 
ri'lalmnsluj) intuo n the I n qu< m i< s is m hanuonv 
With ;m 1 iirnp quantum theoiv, miu 1 , it the quan 
lUlli ol « lin>;\ is llu: piodtu l ot (be In qui ni \ into 
a 1 ifihl.nil. oin -angle quantum absorbed at one 
Inspirit' \ t m b< radiated as an es.u t number <>1 
quanta at .1 -anaHei fieqmiuv ij tin lust Jjr 
CjU<_*tx y is an mltgial multiple «»l dir sound 

I bi u*aiall\ .Kuplol basis of all iIkoiks ol 
ubsoi pi ion is llu assumption that .1 moln ulr is 
<• h,»i .n ti used b\ • 1 i lam dr limb 1 I nspirm 11 s () | (1 
period- n( \ ibiafion, and that .ibsorphun ol t nergv 
taKns j)la< i .is fbi‘ n suit ol thrsr. ihcic atr, 
however, 1 (Ham objei turns to tins assumpl ion, 

1 ’< b. bn lusla'a t , as llu bn l that the !ir<pien< a s 
nl a fliii]i Mill tie I a 1 latter than tiros** ol [|,<- 
atoms ubi( b it < ontams. 1 Ik sr olqc* tions < an at 
4 lx nit l by making an i uttuly dillr rent 
assumpl ion nai *< h , that .1 molts ulr is < bar at t< 1 - 
isim! b\ an amount ol riii^i w Ini h dt’li rmmc.s its 
I nxpn nt \. I hr < ,m (final assumpl ion mnv be madt 
that each tlcimniarv atom is t liartit Inised b\ a 
fixed amount ot 1nergv or < lenient.u v (praiiUim 
Which 1 ■* a 'So< nitt d will) a drlmite physical pro* 
cess sin h as tbr shill ol an rhrtrun horn one 
.sfationai \ 01 bit to anothri I best* rlrmeiitarv 
quanta air it Lilt'd togctlua m that ibrv are mulli 
pies ol a fundamental unit, possiblv the < lemeniarv 
tpiantwm ol tin hvdrogen atom On this hypo¬ 
thesis an atom ran onl\ absorb 01 radiate one 01 
more ol its < hment.uy quanta. 

It may uadiU In shown, on the grounds that 
when two or mom atoms tombme lbe\ eaeli lost' 
an t'tjtj d amount ol entity, th.it the icsulling 
mole< ule is (inlowed with a molt 1 ul.ir tpranlum 
"bub is a multiple ol the least common integral 
multipit ol (In' I'kmentaty atomic quanta ot its 
atoms |i the phvsuul ptocess in the atom occu¬ 
pies a delimit* lone, .isshuk <1 the saint* for all . 
atoms, then all atoms and molts ules will have the J 
pouet ol ab-oibmg mi radiating eneigv of a dc- 
hrule fie'jiieni v In all probabihtv the niolet ul.ir - 
quantum establishes the fundamental molectii.u 
frequeii'\ m llu slant wave infra-red of which 
the visible and ultra-violet Ircqiutuies arc exart 
multiples. On tins thcoiv, then, lore, a molecule, 
hkt* an atom, tan lose or gain < nergv as a whole 
onh in terms of its mole id. 11 quantum 

There is little doubt that the origin ol the 
a limit \ between atoms which muses them to com¬ 
bine is to (»e found in then < let tiomagurlic-foice 
fields, and when the combination has taken place 
the external faces of the atoms must come into 
play. These cannot exist in any molecule without 
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| mutual influence, and, indeed, the force lines mu 
! condense with the escape of energy to lorin 
molecular-tor* c held mi wlmh llu reactivity c 
i lbe mule* ulr will depend. Obviously, tins <nctg 
J loss is ,t process in wbub (be molecule as a w hoi 
j lakes pail, and conscqyeuth the eneigv will b 
1 lost in mold ul.it quanta. liesblv synthesise* 
j molecule, then tore, must pass into one ol 
| number ol possible phases according to the number 
j of quanta that have been lost. It is a matter o 
simple pi out that when a freshly synthesiser 
mold ule loses a rnolet ular quanta in tins wav i< 
be* onus endowed with a new quantum which i- 
v 3 1 turn s the mob < ular quantum. 1 be moleculai 
phase, tbeulox, will exhibit its characteristic tie 
quern y together with a phase In queue \ which 
an mbgial multiple ol tin moleculai frequence. 

llu total number ot molecular quanta that an 
iV(»l\(d m the lone-field ('cmdensation will depend 
**n tin nature ol the external fields ol the atoms. 
1 he mote nearly balanced these are, the greater 
the niunlx 1 ol mold ul.11 quanta that will be* lost, 
i lie great majority ol organic compounds have a 
mold ular trcqiniuy ol the order ol 1 \ jo 11 , so 
that il lour quanta arc lost m the tone lu Id <ou- 
deus.ition, the phase liecjcuncv will be ^ < 10^, 
wbub is situat'd in the ml ; but il 10 quanta are 
lost, the phase frequence will be 1 1 x io‘ \ which is 
m tlu ultra-violet. Again, if 17 quanta aie lost, 
the phase Irequcncy will be l <S x lu 1 ’, which is 
situated m the < xlreinc ultra-violet bevond the 
bunt ot (!i<‘ qu.nl/ speit rograph 

It is perle<tl> possible to change the phase m 
wlmh a mold u It. exists bv supphmg to it or 
taking from it ( 11* rgy in an anioimi ec|iial to one 
01 more mole* ular quanta Ibis can be done m 
many case, by use ol a suitable solvent, or even 
by a < hangc ol pbysual state, such as tiom liquid 
b» gas I lu* change m phase is indicated by a 
V lunge 111 the position ol tlu* absoiptinn hand in 
the visible or ultra violet, and this phenomenon is 
frequently offset \ cd when ddierenl solvents are 
used, fhc ( hange of moleculai phase with change 
in phy sic t( j s(ai< v is will instanced bv pipeiiduu; 
and pvitdmc. Liquid pip< ridme is dmctimc to all 
the visible and ultra-violet rays transmitted bv a 
quart/ spd trogtapb, be* aim* its absorption band 
lc*s m tlu veiv extreme ultra-violet. Piperidine 
vapour, 011 the other iiand, exhibits a strong 
absorption band m the near ultra-violet. 1 he 
absorption bands ol liquid and gaseous pvridine 
arc also quilt* ddl< rent. 

I he* molecular-phase hypothesis clearly has a 
quantitative basis, sime the molecular quantum 
('voiced m the phase change is given in ergs by 
the product of the frequency into the* time con¬ 
stant 057x10 *'. It applies, moreover, to in¬ 
organic substances as well as to organic, and of 
this a typical instam c is given bv sulphur. It is 
now accepted that the allot ropes of sulphur are 
equilibrium mixtures of four different molecular 
.spenes of sulphur, S A , S„, S l{ ,, S M . and there is 
little doubt that these are in reality four molecular 
phases, for they exhibit absorption frequencies 
which are multiples of the fundamental molecular 
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>ncy of sulphur. It is well known, too, that 
red lorrns can he obtained of main 
salts winch noimallx ait* colouihss, 
as sodium chloiidc, by supplying encigy 
m 

' u* phenomena ot lhio|esccn* v* and phosphor- 
, *i< r arc also due to mole* ular phases. 11 a 
Vcule absotbs a phase quantum whuh, tot m- 
,Le, is ten times the molecular quantum, tins 
gx ( an be radiated in two ways. It mat t11her 
Radiated as jo mohuilar quanta, when the 
‘•(N(cm* e will be m the mira-red, or it max lie 
a ted partly as one quantum cliarat tei istie ot a 
gr phase—.ax, that phase with hequcixy ti\<* 
's the moletular irequim v-- and partlx as mole- 
r quanta. In the second < ase llit* lluoreset nee 
In visible. 

iin e the essential t harrictcn-t u of the phases 
* mole* ule Irom the 1 hi mu al point ot x iex\’ is 
r force fields, the variation in \\ ineli * ansn 
1 dillerent tea* lixities, it might In* argued that 
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thi'j theory is only tt re-statement ol the iveondai > 
xalenex hypothesis, Such an argument\v 6 uld not, 
however, be sound, toi tin- s^ondarx valency 
hypothesis does not < \plam absoiption At best 
ir only succeeds in showing that dtlfiout distribu¬ 
tion ' < »l sttondaiv xahm'x 1,111 gmeiuliy be 
wnttin whin- the same molt rule lias In en found 
to exhibit diKrrent absorption undt 1 dilUnut con¬ 
ditions '1 be present theory cstablisln s tin- exist- 
t nt c ol tliflert nt phases ot am morgana m organic 
molt tide, each of which has its own tnctgv < on- 
lent, its own inactivity, its own Irrqutmx and 
power of’ absorbing light lilt* theory attempts 
to tonelate all the phenomena of absorption and 
to plate them on a quantitative basis, and in tins 
alltmpl it would seem to meet with sum* shuts*. 
Although in this aitnh we me not concerned with 
the t heinit .d aspi» t ol the thllt n in cs in tin* I or* t* 
lields of the phases, u max also he claimed that 
this iheoix oilers a quantitative » xjdanation of tin* 
phenomena of icuttmn and it a< 1 1 \»tx 
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Artificial Production of Rain. 

lix I >K 1 I \ K l > I 0 J I II Ul X s 


' an article in the limn ot Octolur 17 an 

auount is given ol the m Imw* mcnls ol Mi 
-lies M Hatfield in pioduuilg lam l he 
iliod list d is not described in anx delail. A 
-k hlled with tcilam unspecilied “chemaals” 
s expose*] al a height ol 35 It above the 
>und, and it is claimed that tin-* had the eflect 
produt mg 8 111. ot r.im in three months at 
alii me flat, -‘3 miles aw ax. 1 he tlicoiv ol 
.* method is that tin appatain-- ili.oxs t louds 
im ulhct pa 1 Ls to tin \bdume Hat tlistrit l and 
iises them to [ire* ipitate their moisture there. 
» dr- t observations ol the motions ol t louds 
3 in* honed in confirmation ot this theorv, 
,>ugh they should not have been difficult to 
tain. 

;ihe ollkial ruing auge .it Medicine Hat during 
ix, June, and July, the period ol the contract, 
*otded 48 in , whu h was i 3 in. below tin 
•final lor tin station lor ihost months i* urther 
*mment on the sui t 1 ss of the expel iments is un- 
’cessa iy. 

The financial side of Mr. Ilatlield s contract 
•th the Hinted States Agrn ultur.il Association 
Medicine Hat is interesting, for the asset in- 
ai was appatcntly prepared to pax Mr Hatfield 
if S in. ol ram had fallen. Still more mterest- 
7 is the fact that he was promised 4000 dollars 
• 4 in., and (woo dollars for 6 in Since the 
rmal rainfall is 0 1 m., Mr. Hatfield would 
ve been much more likely than not to make a 
bstantial profit even it he had done nothing at 

ft: may be mentioned that at Calgary, Alberta, 
e rainfall was 30 in. below normal; at Fdmon- 
n it was 31 in. above; and at Ou’Appelle 
ask.), 300 miles to the east, it was 3-85 in. 
ove normal. 
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It is also slated that at Los Angeles, m the first 
torn months ot 1*403, Mr. Hatfield guaranteed 
18 m. ot lam, and that Ins own raingnnge showed 
jo 40 m II tins is < oireel the rainfall must have 
been extremely lot al, for the oilmal ramgauge at 
1 os \i gt l*.s in those months showed onlx i.p<)8 in. 
Still, tins was 4 4 m. above normal At San 
Hugo, howevr, winch is 200 milts away, the 
cxiisx w.is |0 m., and it appears likelx that the 
•abnormality at both stations was due to 
moit w idi spn ad * aiises than Mr Hatfields 

* henuculs. 

Attempts hax* on many previous oc< .noiis been 
ma*lc to produt e rain b\ artilitial means, but the 
results have been uniformly unsuccessful. The 
reason is not dilliuilt to see To make the wafer 
vapour in the airtondense it is notessury to cool 
the air in some wax to a temperature lx low the dew 
pom! I his may be done in two ways One may 

* oo| the air chrettlx, lor instance b\ ihe evapora¬ 
tion of liquid carbon dioxide or liquid air. This 
certainly would produce a little condensation ; (lie 
fatal obje< turn to it is that it would be thousands 
of times * heaper to tlistil sea water Ihe oth( r 
method is to raise the air 1 he pressure do 
creases with height, and to reduce the pressure 
on a paitiuilar mass of air is known to tool it. 
Tin* diflicull v is to raise it enough. To prodin e 
an inch of rain over an area of too square miles 
reqiiir* s the condensation of 6 million tons of 
vapour, and to achieve this xom* hundreds of 
millions of tons of air must be lifted up The 
distance it must be raised dep* nds on how nearly 
saturated it was originally, but it could not be 
less than a kilometre in ordmnrx line weather 
conditions. We have no .sour* e of energy at our 
command great enough to achieve this. 

It is often suggested that rain may be produced 
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by exploding shells itf othei w isc imitating the -ur. 
I he aU ; on is compared with tli.it ot .1 tnggti, -» 
large amount of tnrrgv lx mg n least ii bv .1 small 
effort An essentia] f< utnrc is, howewt, nw i- 
looked. I nr .'i tngg< r in work, tin h iimiM In «i 


large supply of potential energy only awaiting re- 
least. Pi t < ipitation ftom partially saturated an 
would m f|i:ir< an m tii.il supply of now energy. 

I liei 1 fore a triggti action < annot produce pie 
t ipitation. 


Obituary. 

. (hi. bn warns I'KWi h meat and the <\lt<me pncixioii ot tin e\pe» 


C l l. I- k\M,Ols-l K\\( k, the dMinguislud 
physiologist, and ollli < 1 n| tin Ltgion ot 
Honour, vv ho p.ixxi d a w a » 11) Stpteinbii las) ,0 the 
age ot bisi nt\, w is tlx sui 1 essoi, .it the ( om ge 
de J* 1 a ih 1 , Hi Ma 1 < \ , w 1 1 n-« .is 1 ot.uil In had lx 1 n 
from l he 1 line nt lus uirival limn Kord<uu\ to 
yvoik loi tin digit c nl Hoi tor ol Mi dii me l he 
ai (jua 1 u11111' 1 was mo ■>t 1011 iiini11 M. 111 v , always 
lu more 01 l. -.s d< 1i< .O' hi allh and milmullv desu -• 
oils o| -,.i \ mg In - ‘tMUgth, si Mom dihvind the 
annual ohiim <>l t. »t t \ hi tuns uhhh nc< < ssit.ii'd 
so mm h onginul wotk for the h Minis ol the 
C ollcgi <h I■ 1,1111 < are imt given lot the msttm- 
I i 0 n ot studinl- m pupal itioii for 1. xammatinns, 
hut to 1 ml In 1 thi .iih.iin emi nt ol s< 11 m 1 Matey 
< unturned in his own lahot aim v that aihmralue 
series <>l 1 \pi 1 .ini nts on tin ihghl ol huds, the 
motions ol tin hmse 1 id man, and the eompd 1- 
tion of Ins hook, “ I .a M1 t hndt ( ii .(pimple, ot 
111mers.1l lenown 

Fraiupus-b t mi 1; was tluielore appointed bv 
Matey to h 1 tuic in his sti.ul, and thus he gamed 
the oppoitumlv ol doing onginal work tot the 
foundation ol the hi tines Ills xuhjei t y\as the 
]>h)stolog\ ol the < in illation .11 girntal and ol 
the heatt and lungs m paitiiulai, and lor mote 
than thirty yens l-rani ms-fi.mi k delivered the 
course ot lei tines aimuallv. I iu number <>i ex¬ 
periments he made must have hern enotmous, lot 
all the h*i tut ex vveie illustrated on the bn.itd m 
the room h\ means ol most ingemous apparatus 
and 1 t*g istei ing nist 1 ument s I hi laletil lot 
exposition he possess! <1 and the extieme pre¬ 
cision ol the (h tails and n suits he sliowid vuie 
nevet lorgotlcn h\ those who attended the 

leetures 

It was m anothei ihp.utminl ol physiology 
that h t iinoix-l-1 am k ai 1 omplishi il Ins iiiigoiiim 
o/>n\. “la I’losologu du (Vivian,” ]>ul)lished 
111 1SS7 Ih v\ is on mt tm.it 1 t<inis ol hand slop 
w itii I *111 e •> at U 1 a ai ds 11 k di M1 ng 11 ixh< 11 ptolisso? 
i>t neuiologv -it Ihudeaux, who, (Mining with 
1’Van< 01 s -1 i.iih k 1 < - lake t hi deg r* e ol I )o< t or ol 
Medtcim in Puts had gone d rci t to (haunt at 
the Salpelt ten* \i tint lime ('hariot was vvoik- 
ing vitv haul to 1 xt ddish what he < ailed 
“la belle dm him " ol nidnal totalisation, and 
Pitres bet aim* las most (uthusiastie and um'Iu! 
assistant lie ing.tgvd the inteiest ol hiaiuois- 
I- ranch in tins fu Id ol woils, and tin s lx gun a 
series o| ixpeinm'iits whuh ultimatelv was con¬ 
tinued and terminated bv Prun(,oi-1* 1 anck alone 
1 he work is a remarkable prodm lion, as physiolo¬ 
gists know, both for the ^ originality of treat- 
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mints h i .ini o s-h r.nn k .list) published a numbe 
of <n t a It s in the "Dutionn.nit < les Si icn< es Midi 
..tbs” ol Ihamhre llut ate models ol lucidit; 
.,iuI sound U.uniriVg, on die s\ni]ulhvtic nerum 
s\ shin, iw sub s nioM 1I1.in ti-his pupils or note 
in |hf "( oni])ti s n mins dr Li Soru tr tie Bin 
losjic,” tin' Mirrlins, nl w jin h hr si ldom missed 
In- h.id also In 1 n a Viee-pi ( sidrnl ol this society 
[la - rijmlalion hr had eptiu<d amonest phs sieian 

was such 111 a 1 fu- had ... c a mm b sought ton 

suit.mt foi In-.u t and iinulalon disoidfis an 
disf.isi s, althoii-h hf was t)f\cr 'onmitfd wit 
anv hospital. 

1 t a in ms - h 1 a nils 1 1 \ < it in rt t it' meni tor the l.f 
ii w reals nv. inp to l.nluie he.illb, and was ivuk 
inissfd 1>\ ins siiinlilir jrii mB Some twent 
c ats aip> the \i adi ills o! Mi ilu n'.f had mo* 
pis! K t let ti d him to la I i a si at m ai tin master' 
Many and Cbauinau, for lu- was tin one man i 
!• ranee who was able to (U.mynj.straU m detail tli 
0 1 eat w oi k ol 1 lust pin siolup ist s who establisbi 
the i m lit. i iUc [oniid .! ions oi mu knnwlede 

of the full' lions ol Ihf he.nt anil file fin ulator 
moans. 

h. |. Bl.S tN 

Mil I'.Liinmi j i > 11N l!l.\ \\, who died sudden 
on October 17, in Ins xixts-hCb sear, was edi 
fated at pnsate si bools, and at the ape of siwe 
I,-, n intcifd the laboratory of die Kum orn So: 
and Alkali Co I lieme, in 1S77, he pro. ceded 
Owens t ollff e, Mam liester, white he nn.t M 
( !■ Cross, and the spnUnt friemNliip eontinui 

alter the eolle^e i.ilcer, null entering upom r 
sear' ll work in innnotion with eellulosc mdu 
tries, upon sdmli they ki pt up an aOwe eorr 
spondi-nre. and a 1 etl.im amount ol lollahoiatio 
'I his resulted in .1 definite joint ails cut lire, and t 
work' ss.is tonlmued at the |odri 11 f.aborator 
Kew (hardens 

Ihe puhln aliofj ol lesiills 1 n tin Journal of t 
Chemical So< It ts (iSSa Sj) led to a n search a 
poiutmcnl with ihe Inm ol I homson, Bonar a 
Co, at 1 is els enya^ed ill the pioneer deselopme 
of the " Kkin.m " wood pulp (cellulose) piocc"- 
the : s\ork‘ was undertaken under the toimal pa 
nership "( toss and Bi san, 1 In s sscre next t 
oa^ed m tc hnieal research work in ronnecti 
xx nil textile hleaehiniy processes—the “ 1 horr 
son” process, the “ Hermitc ” electrolytic proct 
_ and as a necessary ini. idem prosecuted inves 
Rations of the alkali-boiling treatments by whi 
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• textiles are prepared. These investigations 
re the chemical basis of the intention of the 
U-kn<«w i> " Mather ' Kter and pn«-ess In 1SS5 
’■ross .01(1 Ih t an it as established at 4 Nett 
Hjr’i, l.mcoln's Inn, tthere the scientilic technical 
h ttoih lias been 4c.11 1 ied on ever siiai e. 

' ,,neniimi ol the ttell-knottn wcm " pio- 
, M ,s<»_• usiilled troth the s\ si, malic inxcxti- 
T,.as <il the antecedent period. 

(let elopnient ot tins matter b, coniine a 
-SSI114 question o! "teats and means," Mi. 
,111 (1,1 ided In enter the held ol prolessional 
mislit, and obtained the appmnlmem ol 
m.n Analtst lor Middlesex. In this held lie 
1,. Ins particular personal reputation. The Iona 
,,, ol this important position (1 Scjj - no 1) is 
|rn. e of Mr lievanh exception,tl <]iiatil'n atmns, 
1M .,,1,1111,111 to those of 1 liemrst his qualities ol 
t .„ u r , hrouqht to beai ml • m tit itii s asset Kited 
I, iw (ifln i, tt ere honoured lit 111lluent1.il posi- 
,s m the Institute ol ('hemislit (x ire prfsidenf'l 
Solicit ol Public Analt sis (pi, Milcnl I 


ijr Ihw an s life. 

-wot k is a ni.im suled * 

oust I in - 

1 1 mitt ibution 

to * Ik mn'.il M ien* e, 

and bis 

n't* m.i\ be 

an eiuamragemenl In 

voung 

frill s nt tills t 

>i-( tin (lav of 

MMierahon who are in* 
small beginnings 

lined to 


i 
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Pin thin! l.vKi 01 who died on 

t), tofs 1 _’S, .14, d m:a (\ -!, mi, w as much interested 
in nadir.il s, icnet*:. and was lot main teats an 
aitni piilicitl lie |oim 1] tin I .enlniMCttl 

Soiled, m iS-a;, anil was a likiiiI'U ol council 
1 11 mi 1S411 n> i S S I], i n 11 11 11 1 1 111 s s 1 1 s. and 
between 1S04 am! ibi)i maif m.uit t unable 14'tfls 
III S|||| Iillras to tile lilllis.it Miisium II, also 
mad, impoitanl oleet t ations on tin uiojoat ol 
the leamn lound loitttoith. 1 .-him , st, , .line, his 
uiunht s,, 11 II, \\ .1 . , l< i led 1 Idliiv ,4 the 
Km.tl So, 11 11 in 1S4 

bln death 0,1 lined on bn,let, O, tobt , ,s. ; ,t 

the 14c of loitt-tuo t, us, ol I'm,1 I lx. 
\ms iftis. 1,. pi otessi,r ol 1 m 1111114 at 1 be I nix, 1 si11 
■ I Sh, tti( Id 

• Wi leant to announce the do itli, on llmtstiat. 
< >< 1 ,.!)<■ I j 7, at the a;;e ol lorlt -set < n wars, ot 
I ho a I- \ Ii tiMrtf-Ji a a . piolessn, ol plnsiolo^'t 
111 tin l hit visit v ot I a "tdon 

W i nun h napvt to si , [In annoum 1 maul ol thi 
d< a I h on t >e|obi r jr, at 1 he .14 c o I 1,111 - I mu tr.ie, 
ol I >i< W S Hi;i 1 1 . the well-known Polar ex- 
plot 1 t and naturalo! 
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1, Mi, ml.0 tot. (In, .l»i ,.1, iwiiid-lm tons had 
,! mu e Ihul 1‘ 7.1 , man's lirs( ob-vu I >< ,ilx ol 

,i, ,,,a\|ios,hon ol s|h , n 1 1 Ian s la a m 14111 In held 
, , eaillillim aled to lie \insl. 1 dam \< ail, HIV ol 
ni.s in a 1 > , I a l 111 it appi lied slim lit al lei tt.tl ds 

h, I’/ii/awi/i/m a I Mn&i. in , limb r Ihc nib < hi 
•tulueiH'e ol MajttJ* It'll! on die Nadin ol lie 

ft .milled t,\ „ Sul,siaiic- '• lit tin- impuilaiii 

:mr in liiladlV'to-ojilulie In s| made sum (In 
** of F.u adav and K f ’ir, a new 
.util ol uncommon mi«i« v 

lUr'uior.ilion of llus dcs( lojMlIi 111 

m in’-* original pap* is his now he 
pin ists of th> Nt t!u i lamK, 
n scientific nifii <*t oilw 


iml vast held ol 
,1^ open* d In 
.1 i cpi nit ot j’i ot, 
(*n publish* d In 
onjointh with 
counti i« s. Pi of. 
man has also Ikm.ii hoimuml h\ a special Jsnlm* of 
Dufili journal f’/ivwin, containing conhihutmns 
l ( olton, <« 1 ', II.ile, Hi Kohnstamm. I . van 
mi/iMi, II. A. I oi« nt/, A. van Maanen, In In 
ndoi It, H Kumerlingh Oimrs, I*' Pasdim, and 
Rung*. Some of Mime at licks are devoted to .in 
(\( l.tiion of Zei nun and In'* wotk or to the lnstot\ 
hi** divfuun In others the present state of 
pieto-optic.d tliUH\ and tll( latest tesulls in llie 
(M iiiKMital inv* stia.itioii ol the Zum.in f ft* rt an 
iisvcd 'idle hearing, of the phenom* non on solar 
su *s and tin 1 i oikIuskmis that ha\e already been 
w n com t riling the magnetic field of sun-spots and 
slii»\ ginct.il magnetic field me explained h\ 
f. Hale and Mr van Maanen. Final!). Piof. 
chen do<( 1 ibes a new ph* nojnciion lately discos* tid 
him, and consisting in the appearance, under the 
uence of a magnetic field, of certain spectral lines 


tliii (.mii'il ollniwis* he j >i t xl 11« r<i \\ * .at glad io 

avail out st 1 v t s nt tin** oppoi I unit \ ol exposing our 
Ingli application ol Plot /mil m\ biiili.ml woik, 
bv wliiib Im ha*. (onlribuUd itiosi (lh(liM‘lv to the 
d( ielojiiiu n( ot nnxlun phvsirs 

1*. it ,ul\ i - i! di ibil (\(M\ (Imu.tl t In i mom. ter 
off* i * d for s.tli in (.Mat lb itain should hr tested nt 
the National Pin steal 1 abot .itoi \ ' ” 'Ihis i9 the 
(I ties (ion asked and aiisw ei* d albnii.il im 1\ in a ( im ular 
issin cl h\ the Ihitish 1 ainphlown StanMlu (dassware 
Maiuihu Ium i s AsHociat ion and <ii<ula(*d amongst 
nn minis of P u liatneiil, tin nndii.il pi otession, eh . 
Il is point'd out that limn the consumer's point of 
\if'\ u is as im[K>rtant to lie assuied that the (linical 
tin rmoiiH ha he Inns is aumate within two-tenths of 
a degrei halm iiIk il as it is to ha\e a guaiantee, such 
as tin law pioudes, that v\ Ik n lie puuhascs butter it 
is pme but 11 r that lie g<ls From ibe maker's point 
ot \ie\v il is to llie good ol thi trade ill this count!) 
ilial linn should l*e Midi a stendatd of ai curacy of 
(liim.d l Ik m n i oi net (M's that eu umie will know the 
Ihitish aiti(l< to b( above suspicion When the 
Ciovermmnl mid* testing eonipulsor y, at feast 1*5 per 
rent, of llie fust b.ildio test* d win n |* 11* d as in¬ 
accurate. but flnir was steady iniurov* iikmH until, 
at the time ol the abolition ol (lie < ompul-oi \ test, 
llie i(j((ti(Miv w*mc ot lli< order ol only 1p* 1 cent. 

I lie quantities under t*si, which 111 November, njuj, 
when testing was compulsory, w<n* r<^,ooo pet 
month, dioppid to ypono per month in June, 1921, 
when the compulsory test w r as abolish* d In view of 
these results the British Fampblowr St ientific Cilass- 
ware Manufacturers Association invite support of 
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th* Clink.d 'lIurimuMd Hill, which was -ubm.ited 
to I’.irlkum nt m July last L* nplno* ihe *\ tjd 
Order in Cnumd, bin vvlmh, owing to the objections 
of six nnn.Inis, w ;is debited In tin boiirnnicnt to 
the 11* xt session 'l li.il in the interests of consumers 
and iiiiiMiif.K I iji * is :rlil:>- Huh* should lie ^niu* 
guriranti e of :mui.i< v Minis to be indisputable l he 
eireul ii <l<*is not dixr usx the qui stion win tin r cluneal 
thermometers imporii d fioni ihioad nod tested by a 
foreign institution of ruogm-ed slanging should also 
lie m- tested b\ ihi \ itioii.d Bhvsieal 1 , ibor.itorv 
be fori bung sold in ibis tommy. 

Thl < 'linn li of St Mar (in’s-m-the-l'VId', ihi bum- 
tenrirv of ulmli is about to In ah brand, was rebuilt 
in 1721, but, e- w.o point 1 d out by Sir WiIImiu I 
Tilde n m \ \ 11 m *»l ()<!<*b. r (>, j>. 170, it was not m 
the prra ill < 1 .111< ) 1 that Rovle* was buried It w is, 
hovvewe i, 111 thi \auiK of tin n< \v e Jim« h that the ineal 
anatoni'st, )olm Huntir, w is fir-t mimed. lluiitii’s 
burial took pbu e in (Ictober, 1703, and the lians- 
fen iue oi he remains to We* tinuisti r \bhev sixty- 
-ix \eais lali r was entirely due to thi‘ 1 \traoi din.it \ 
exertions ot I* rank Bui kiaiul, tlie natui.ilist. Bui k- 
land’s i< solution to do honom to Hunter’s remains 
was made it a dinner Judd in to celebrate' the 

(ruteiiarv <>! I hum i \ studentship. 1 lit ce _\ mi s later, 
on b’eliiuaiv 7, lie began to si an h the \aulls 

of Si. Mai (in’s fo ( Hunli 1eolhn, and in liis diaiv 
writes “Mining eoltins all d i\ Imig; tumid out 
about 111 i r t \ 1 otluis | he -(ink was iwful; ratine 

faint tow nils the mil ot the hu-in«’ss ” Ills se.neh 
went on lor fouilecn die, until on Kcbruaiv a ■ 1 5 * * 
reeoids* ' \t woik all the metrnuig, and ihout three 
oVIoi k m the 111« moon found it, the bottom eoti'm I 
in the last Ihi but one " 1 In nmoval of the coffin 
to tin* M*b« \ took pine ibout .1 month later. 

I hr ihih'li .mnouiios that the 

Municipal ( 011m d ot Ban-, lias decided to establish 
at a cost of i,i<s.;e>oo liant * a iimnit ipal institute of 
elet h ot In 1 <p\ 

Sik Akimik (itvii 111 n-Bos< \w 1 \. Minister of \gn. 
culture' and I r 1 »1 h 1 its, ha- .ippoinUd the Lari of 
\ncasiei to ui on hi- behalf as lk put\ Mini-hr of 
l'lshi in s in tddilion t" his duhis as Batliamenfuiy 
Si hi t ,u \ tot In Ministry 

Till I .nt of \ o\( 111 1 >i 1 r iiinmiiHo that Mis 
RosU.i l nrhi s (Mo Nh (it (till was piesmted with tile 
gold medal of tin \ntweip Roval t h'ogi aphie al So( 11 t\ 
on Salnrd i\ I n ,ilt(i sin had given a liclun* to the 
Society on In 1 expedition l<> Kill u.i 

Hr. M. fix*\Mf\\i. of M.aleiia, will dcliyei tin* 
Bradsli aw 1 «'( 11111 it the Roy tl College of Physicians 
on N"u mli. 1 n on ‘ Xul.-tnvpual F.seuknts” and 
Hr. R. O. Moon the bil/Raituk hi hues on N<>\e m- 
ber S and 10 on ”IJq>piHiat«s in Ri lation to the 
Philosophy of his Tune.” 

Tiik Swinev lectures on geology for the present 
year will he dclivncd by IV. I. I) Falconer at the 
lmjx'iial Colkgr of Science and Technology (Royal 
College of Science, Old Building) on Mondays, 
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| Wednesdays, and I'rid.ns bi ginning on Novembei 
1 .it 5^o. I here vs ill be twelve lectures in all on 1; 

| M.'.iu! of “ ihe Wondrr* of Oology." Admission v' 
bo free. 

J Buot . I YV. IIlsilUii. of the Iniptiial College 
J Xi j. m i and J'e cimology, ^oitili K( risington. lias ixsu- 
[ inv it.tfioii- to i nneting to be In Id on AYulncsda 
| \uu nilict 0 j at the Lngmee.iC Club, 30 Covent' 
i stnet, London, \\ to discuss the best method 
’ forming .m Institution of ( hmmd Fngitii 1 is S 
j \rthur Dnckliatu will piisidi. and will he suppoit* 

I>\ 11 pn si ntatives ot \arious branches of indu-hi. 

aihvilv cognate with the profes-mn ot (In mu 
( 1.gim. ering. 

I'm -ixlh uniting «'t the Optical Sock tv 
Amej ua was held at Roilie-ni, on ()i*tober .• \ 

and 2b, uid was lonshhited an IL Imholt- 
nti nun ial im cling On the first day the pri i *i(lf ir 

Bmf. | B. ('. Southall. ga\* a hinf sutvey of tL 
d(\elopuunt of oplus, pj of. II Onw gave an aceou :> 
1 of I h Iniholl/’s work on the um^ 1 \ al km i of mug 
l)i. 1 I liolnnd of his «oninhuiion 1 ? to physi > 
logual optks, and Biot. M l. Bupin gave sonic pe r 
son.d 1 emlkctions of him. I'nder the (haiiniansh 
of Mi. B. (i. Nutting, the teports of sixtten sir-* 
loiimiiUu s on norm nclatui e and stand.uds were retJ 
ami dis< iissf d l j> to flu* pri'M nt time these repor 
haw not hta n n-ciived, but from Ihe abstracts " 
soun of tbelli which ne available it is evident til 
I liny will h< of enpoiianii tv> 0pln.1l woilot- in th | 
t * >unti v | 

Is tin fluid H'teiiin tcpoil of tlie 1 )f par Imuil.if 
Comimtte. on 1 iglds on \ chubs it is ic marked th.u 
(otnplile elimination c*f da//k from moi<*i headlight 
ts impra< Iu aid* , but glare may be materially restricted 
below tin (\i bvil of an adult ohsi 1 va r appioachin.- 
a (,11 I he in 1111 beam should accoidinglv be r< * 
shim d as ngatds height above ground and a max. 
mum and minimum mtmsitv -jx'c died Secondar• 
<littus|d hgbl should be also available. No lamp eil 
luclv (omplvmg with the desired conditions has beefr 
found Suitable regulations permitting the use r? 
( xisiing lamps ad.i])(« d to restrict light below | 
height ot 3 fi from the. giound and diffuse tlie lighij 
are pi ('posed, hut would re(juire statutory authority 
(.omjihance would involve e o-ope ration on tlie part o 
manufnc lutrrs and miners of headlights, whicl 
should l»i submitted to an approve el authority whicl 
might is-ue certificates. No legal requirement oi 
minimum inicnsitv exist-, and the Commiltee con 
-idea th it (In- should not he made compulsory, bui 
that in any piotn-dings in regaid to dangerous driv 
ing due Hgaid shoukl be paid (o adequacy of lights 
Svvnidling headlights -I1011UI not be permitted, bui 
dev H’es ( nabhng lie In am io he tilled downwards t< 
avoid dazzle are peinussible provided all headlight* 
execute the same movemrnt. lnsjvection lamps, foi 
use only when (he vehicle is at rest, should also b* 
{vermilted. 

I m Journal (>f the Aimiican Soviet) of Naval 
Engine'crs for August last contains an interesting 
and well-illustrated article by Comdr. Stanford C. 
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r, l- S.N., on the Lakneuc super-high pow.i 
mahon. I he station is situated at tin- small 
or C i'HN d’Hins, si\tt rn miles south-west .d 
las. md the mrinou.il tablet states ih.it it w i- 
\« d ioi lIn . 1 purpose ol ensuring adequate and 
: i upi< 1 1 Ti aiwiflnntn ommumcati.>n faiiline- 
a tin Anitru.in K\|» ihiionary Fmus . ngaged 
woild-uai and the (lou'innn n( ol the l mted 
V \ntiiir.i ’* Tin* litrat«T pair of the dun- 
p rial, amounting to some p.uuo tons, \\, ( s 
• I in \mrnra Walk was stathd at ('ioi\ 

on M i\ jS, J»)iS, and the station was coin 
41 1 \u;;usi _»i, jipi. Among (lit piimipil itt ms 
m-j an 1 the ughl s* lf-s\]j>|K»rlmg steel towns 
pi 'night, fi (angular in plan, plat i d m iwn 
t>'< i >w s and I < iw i is hi mg i ym fi. .,p U i 
i. g d" hi i ions i i .it'll town is tlcMgiu d to 

aal . hoii/onlal pull al tin lop o| n ion-, 

!(•• d< xl-w.ighl of the whole antenna Mslnn 
■i n d !■ ihoi.it [ 1 1 ni' 111* ti atlsmitl mg .quip- 
cnsi'ts of two loon-kilow alt an iadio lians- 
n i >• npli t* m dupht at* throughout Dining the 
. u ll ' V' M* ' opied W It hoi 11 thlliuilu at ('a \ ile, 
Ii uui'io, aid Damn, and it was demimsliat.d 
I ifaVitl' - signaU i *uld he In aid at sintahh 
■I" *! iidio i ei i i\ ing si it ions all mu the w Id 

i- i ■ i oi t of tin* t mint'll ol the North-]'' M ( ()ll s| 

nNoii of hngnn ei s md sin j>l»uddt i s tunlains 

>\ m!s ni,ale toi pip. is icid dining the session 
'i I he uigimumg gold nn dd is .iwaidid to 
^ I r I «i j ( I Iliwkis Ioi his pupf r oil Dlesi | 

1 hi tin* gi minutes’ sntiou mvaids ha\e Im n 
1 ' Mt \\ s Ihiin !iii a paper on Dies. 1 - 
’ ,1 ' v 'dulil\, to \|i | \[< \hsti r for Ins pupu 

ti. '>gn of slnp-foim ot tiie modi rn taigo- 
p I' 1 - *" h- \ h Ih i for a papn on the 

'd S hips, and to \fi (' S Dulling for a 
on mtei n d-u nnluisl mil engines for marine pm- 
s ’’ md.i! (lis ilioii w oi k was ineigelnalh pm- 
d'umg tin* p ist session In ih« Vh th-K i-.1 £oas( 
tuion Pain Is I In* eoiniiultees of the assoeia- 
I'MHMind stdl i ndoi s, tln-ii derision not to | 
d wuh the fdim ilioii ot an » ngineei mg and 
ulding h s. u. || issmiaiion, in \ n w of the un¬ 
due industrial conditions Among otln t gifts to 
''•'iiuin.n ma\ he menhoind one ol fiom 

\ lh eg to i st.thhsh ,i fund for tin- provision 
111 • uiumI medal m pn/« in namoi\ ol his father, 

. d'hils ot ih<‘ eomjK'lilion m this t omit tt ion haw* 
f x, l hi i n lift 1(1( d Upon. It is ot ill I ei r s | n, note 
\ of the iwf'hr rntraiils f«>i tin- ngM m holarship, 

I *o>Iv lias not v< t m "iti u ul.itrd # , this sujjpln s i \ i- 
*' 'd tin heliet stand ud ol rdut.ifion attained 
( uididaies I In tnstnutioo his hmh< n in w 
md this session h\ (letting a shipowinr to tin 
*id« iilial (hair, and tin* in w jmshhnt, Sir William 
''"hit, in his uddnss diliuiul on Oifohet iq, m- 
l ’* d the need for t o-oper at ion lx tween shipowmis, 
•hmlij. is, and employes, our onh light in tin 
vtiess and it is nor a \<i\ illuminating one js 
.t other countries nre apparent!) just as hadl\ oil 
ourselves. 
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In his pn fate to Ihillenn \... i, ot the Department 
ol Indusiius, Homluu, Mi K D I’ell states that 
this js the tn-t ot a M'ties wIm.Ii it is pioposrd It) 
publish m onh r to mike ttie puldi, n.pi tinted with 
the in 11 \i ia s td the 1 >i p uinn at, .tat n, p!,,.e in- 
fi»imatioii m a tomemeiu hum u tin disposal ot 
thosi 4 who tan make pia.tu t! vis, ,q u I his is oh- 
\ 111 u s 1 \ ,t si.-p hi the t mht diu.tiou, id ti<- Dipart- 
ment is to he < ongi at ulal< d ot. the luif. mn which 
line tin ad\ uppmied lhilleMns \.s , md 4 ion 

tain puls 1 and j o' 1 sins ol pap. 1' .u liuhm 
1 asein, initial, d and taiind out h\ Ih A \ Mildmm 
111 1 ol! dx.f at ion with Mi D M. (i.mguli I i\- ti 
suits ohi.innd in'll. 11 1 v s| Hid, and it is etideut (hit 
tills kind of Work Is t\pl. d ol III It wlll-ll IIIIN tie 
undeiliktu m hull 1 l»\ lompitent im i st igalot s il 

tin mud 11 itui 11 n snun « - of 1 lie . omit 1 \ tie to lx 
Ipplu (i t.. Uldlisliial pm posts It I- nf (In* gieatesl 
mi. n si to IX.le thi! tin Dip uim< id ll .s yieutli 
open. .1 a sin ill demolish moil l,uloi\ u \naiul, m 
wiiiili tin- manufailme o! 1 as. in m anonlnue with 
the u suits ol these i m. sf *g it. u - will In .aiin’d nut 
oil tlx iM'intinniul s. ah Ihill.iin No j .oiitams atv 
a«. .mill ol w. 11 k h\ \. | Imuei ..ii the uldisihon of 
hill, ms, m wlmh it is sjiown that the whole ol tin* 
magnesium (Idoiide itijuu.d h.i .otloii weaving, el.. y 
.an, il deseed, he old ntn d I nnn hull m suiim and 
need not Ix impoi t. . 1 , as is u pi. s. nt t In* . as.- Mote- 
.nu , it appiais that tin pi u 1 id Indian ualf 
would lx 1 ousi.leialih !• ss thm 1h.1i ot lix Ion ign 
aitnle lliilntio (he \ isi s 111 d( p-oiis ii khuag- 
lio.la, with w Du ! 1 tills p ipei diah, hu\» li.civd little 
attention, .dthougli im* nt aiiahsrs s. . m 1,» s| M ,w that 
the\ aie eompaiahh with tin Stt.issfmi d. posits m 
wealth of material, and that, ii piopulv Woiked, they 
cCMihl under India v lf-suj>por t mg so fai as potash, 
hi online, and liia^m muiii salts u e (oiniinid It iv 
then loir weliome in w s to lx .r that llix mm. of 
.wealth is at length hemg im< siigaie.l, md that some, 
at least, (d tile 11 < olllllU l)d 11 n ills of I he ( hrlllii ul 
Set \ 1.. s ('onimitlie ah leitmilg aH<ui|on 

()| s]x i ial mtiiesf to ',tud< fits ol pl.nl phvsiology 
is ilu- nienll) issix d imtalnn nt id the sm.ii.mi on 
in* thud, of investigation ol tin Huh Mom -d tin* plant* 
oigantsm foinung Ahledung it, 'l<il .*. Ih tt 1, of tin* 
"llandhiuh dii biologist hen Ai lx il sun I hod. n,” edited 
l.\ Di 1*1 Al.df 1 lialih 11, ol Halle l mu rsjt\. 'lln* 
aiitlKH', Vikfoi fiiale, of \ K nn.i, deals with the fol¬ 
lowing subjects 1 he phvsKo-ilnmu d 111 d\ sis of 
tin pl.ml-i(ll, (he deleiminalion of p« 1 meubilitv in 
plant-iells, use ol adsoiplion and <apil!aiil\ for lno- 
1 In inn al uiiuhsis, md nie.isiih nn nt of iln process, s 
ol nnA'iinnt of gas ami wahi in the plant -<n o uimh 
\' ai ions nn thuds of e\piuimn! ate d. s ( nix d uud 
llhuliations au giu ll ol tin appaialUs < mplou <1 
Ml? W 1 1 \K. ol fhilin, has issued a im <d a re 
mniUulde ( oil.. (u mi o| bni v "iU, ...ituumg 

allogetlu r r j, non hand-, oloiu ed pines, wi". h lx oilers 
ha sale as a whole to the highest l>j.l<!< 1 Should no 
suhsk'Htoi) offer for tin* whole be n.iix.l, oil. is f..r 
single works m iv be conside.ed 1 lie <o!!eihou in¬ 
cludes some of the finest and lan-st lllushatid works 
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on botany, Seine of them aic unique, the* 4 pI-iU*s 
being < opms of the origin.il evuitfd bv k 

Simk/), an I limp,. man paiutu, while tin t«*\t is 11 * .t11\ 
fvp«wnti<n 1 Ins is iIk 1 use with Sibiliorp's l Iota 
Grata,” llm <)(■<> plat* s of vvhnh haw* be. n indrawn, 
apparentIs u nh c\iianniiM.ii\ siiiios, foriluyari th*. 
s-mlnd as ta mg mnii .ituun dim those <»f r lie 
ongiiial issu* , 1 1 x ilium .if wlmli are mil known 
Severn I of ja. quin's ute wolks arc im hided in ilia 
colh<lioig amongst da 111 lamp (ns ‘ Ihulus Holani- 
cus \ iiuioli.aiMisis, ’’ ' I for a \u -.n in 1 . " and " fu»Mt * 

Plaiihumn Kainiiutn ’’ l la fa is al-n ,1 t<>mp!ele sal | 

of \Y\ (ifillilli’s I'u'diUMious I’lpiis," \\ ddsU-in ami | 
Kitaibal's 1 I). • l i!<iiioiiis a lioiirs Planbcum Kano- j 
Him 1 luugai 1 v ,Re 1* In nba. It's ' It onogtaphiu j 

Bolaiiu 1," mil I< oik ' biota- (»inn iilii.i <1 Jbb 

I I|»I \ rolls. \ “ I- l);ill as (It la l*!o|i ills Pwi'. j 

nces," and \\ 1 mm 11m s l’!i\landm/ m onogi aphia 1 
In s, *• , ( \.) on Mr. I- \V I'!. hi, is. ! 

in an .niuli on " S(>n>c Uiolognal l‘Jb<(s <»f ilia J 
lulls,'’ d’ i ii'M's tin iimsi i|iiriin s whuh Ink’s and j 
tidal atlioii hav« had on tin lib ot ilia s. t_shon s. j 
I’ba ihumlatn . of s* denial \ 19 li\<d bums and I he 
\\ ji 1* sj»j 1 id maim iia of die pin mmiennn of sterio- 
|,i\ls .intone In e s\\ miming sp» < i< s aie It anal ts> ill' 
difM I .hUoii .d w tve imp i< t U< f< n lie to stub 
semi-niuimr animals as lagia, «< 1 lain -pkfies of lat- 
torinn, Ihigus. and I*. 1 tophihalmii', ts made to show 
that the population >f the land Itom tlu mm took 
place 7’iti the slmic as will as h\ wa\ ol die nu‘t\ 
arul it is siipp. sit d that the dailv md monthly (hang's 
in ltd a I k \ el, In piodmmp alii mating aquatic and 
fenestttal (ondiUoits, m tda tin shm< /one an elitt 
live hi idge h( tvs 1 tn the land and tin sea, and pi o 
vuled (he oppoiluntiv foi matim animals to attempt 
the t'orujut si ol the land 1 h<‘ i.im ol (‘onvohtl.a is 
quoted to show that die dailv tin dim ol the tabs 
has impos. <1 a pitioduitv upon tie h.hiuour of 
shore fm nis ulmh lends to htiome impiessed on tlie 
animal-, and to pi 1 s|sl alti t dun nntoval ftoin tidal 
infliume l'Ii« i.ii u ai lunp 1 i-iwqm nu s of such an 
* lb ot 011 iiiiiual bthavmut au stigg. s(ed talfni lliau 
insisted on 

Is a pipu 111 [la / 7 ul(-N,-f/;ir,i/ l/agm/in foi S< ptem- 
bt 1 1 >r s I>omili\ Wtunllatid llamld 1 1 Ilia \ s disc u<?s 
some of the I m id m k m al pinuiplis ol si uni die infer- 
eitee lies .I'Miiin that stunt tlie atgimnnls must 


and that ihc pioluhiloicN of 1 hi' fnrm 3 con " 


111. ni, p|ii ini, inn Ih.it !hk noeesvirv 
Pul Niiintitn inh'i * in i I- luililird is 
nl,Iii" u„l I ,t <»«><•■ I’i nu'iplf of -,1'S' 


l,o- 


I ll. 


con ’ m i 
w Imh, ol . .mi v. 
’['Ik \ ill- n mm 
in otab i that 
abihtv >1 tiuilt 
the t< rin “ prol 


bv 


piopo 
is th. 

.bihtv 


of pute logic an issumplion 
no im ails Lints i i '•ails tdilitl Ii d. 
it ( ondil l< »lls must be t ll 111 Heel 
limit 'll til have a finite pi ob- 
t esult t>f i mpnii.il vuifu itmn, 
bring us. d in a sense which 
they have expound. d in a pievmus paper (/’/;;/ Wag . 
Dccetniwi. Itiiol 1 Ik v voiii hale that if ill possible 
forms of the law an* (quails ptohahl-' a prion, then 
no amount ot < inpun.il Miiluat'on i in (st.iblish a 
finite pjohahilits m tavout ol one ! tsv rather than 
another. In ouk r that a finite ptohalnlitv mas hi 
estahlishid it is nuisMiis that the ties of possible 
laws should form a well-oi <k ted s, i j<in which each 
term is mop' probable a prion than its predecessor, 
SO. 2714, VOL. 108] *: 


veigrni srri< s. 
condition for i 
cqutvalenl to die 
pin its ” Ihus, Irk' uio'l 
foundations ot siieiu*. ’um 
< (inclusions as a t < stilt ot s- i s < 
hut that u suit do( s not d< ii n ' 

:nt« 1 rst of tin tr inqmi h s 
Thf (ireemvhh ol>s<t\ iiions 
from (h toh. r, weo. <*» s ' 

1/ \\ in as the total taintall, 

11 nt of tin mu m,il f«>i the la 
is tlie snialU -1 amount on i < < 

111^ peimd, tlie ne\t sin db vt mp appaundv ftom 
Octohei, iS'i;, to S.-pUmlxt, rS ( .s, vslim the fall was 
t'f /s 111 ■ 01 bo per ( cni of tit. urn m d l' (, > d« Ik ienev 
dll' was follow, d In I(*74 in from O. lohet, tS6t, to 
S< ptemher. 1 Sr»|. whuli is (mi p r mil "f tin lmmhed- 
iioimal Ih. t am fall has h«. n blow the average 
in eaih of the last thirl, in month- 1 hi- is the 
longest drs peiiod in th*' last hundud v< u- with 
the single exit plum of fitn.n months from Novem¬ 
ber, iX-|0, to [.mums iS^S. dining which time the 

rainfall foi the tw.ls. months ftom Nostmhet, 
loOctohtr, lSq7. regist. n d mils m .'(> in O1tol.11 
, IV ,allv (he vv< tb -( month of the v.ar, hut tlii- vear 


ho dpcuss the 
in , a sciv familiar 

,iup!n .its d aiguments. 

)),.,!■ the v alue or the 

f ,,( th. tw(he months 
numb. 1. m-'». give 

ssbah ts onlv 51 per 
l imndi» '1 S * at s. 1 \ti? 
(l ,d h-i th. (Otuspond- 


it had 
sveatho 
halves 


a d» fiei. nev of mo 
comhtions pi< v.ol. 


and 


Ot toiler ; tin tn -I 
pet n need summer w 1 nth. 1 
h ill the w . atlu 1 w as < nolei 

d is ft "in Or toh. r 1 to r ^ vs. 
nu in d uls oiiss i)\ii the 

greatest i-sicss being 17° I 

w» if (tght (lav s with an < 

1 hi duration of sunshine 

()i tofu 1 1 io is ^ as tut bouts. 

mote than ill. norm il lot* th* uh 
hit Deparlmml of 
dat ds, \V isliington, !i 


than 1 \ in Thlfei > nt 
in tin . uls md laltei 
half ol the month . \- 
vslnle in die latter 
sitnnv. Ivac’t. 
ihm »i m.tUv W at m . due 
ii' it m il was to 7 b , title 
on ( )< loh< 1 i\ and t In t , f 


t mK 01 moi 1 . 

1 ii i enw u h It oi'ln 
which is [ houi 1 )? 

. n ion th 

r 

( iiiiinn k . , Bm. au id Sta^in- 
s issu. d St unitin' Paper N,’,o. 
qip, < nl tiled, * Piep.uatioil of fialaetoso” Owing 
(hr demand made h\ haeli 1 loJogmis foi galai tosp [\\ 
its del i v at tv cs, a (.mvenient tmlhod is described fi ( 1 
pupating dus compound ft inn laitose One kilogtat |n 
of lactose ts hv ill olv seil h\ boding lor two houi s wit, 
j - lures of watet and 50 giants of sulphunc H(i-_ 
Pile solution is mutrahs. d will) hat mm rarbonaiUS 
lilt et (‘d, and (Olhentt it. d Phe galactose 
civsiallised fiinn the i< suiting s\ntp h\ the addit’mm 

of a mixlure of one pan ol <th\I and two parts off 
methvl akoliol flu weld -•! (rude sugar is aboujt 
2 y p, r rent, of tlie laitose taken, d he galactose ils 
put died hv i oinenti ating to 7 $ )>er vent, of tot^ll 
solids, under diminished prrsstites, a 25 |><-r centa* 
.1,1.1. ... ll, w I , u'U n lit lie gtadiil .'if'ti-' arid ijs 
.Udi-'tl I Ii.- g, it.rinl i n n.irmed t» 6070°, Ir.md- 
Irirr.l I,, ., i,(*., k,'t. .,,,,1 .17 p. r .-.-til ., 1 , nlinl ad.tafl 

(,, '.lUif.ition \ f i, 1 Ni.imii,,f4 flit' r, > si al is 

arr Slier,-d, waMied, and diicd. f 

Tut, pirsid. ntial address delivered by Mr. G. \Vj. 
Watson on October u Iasi, at the Institution cyf 
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Automobile Engineers deals with the subject of indus¬ 
trial standardisation. A httle st.ind.miis.itnm liad 
been .livonijilisllt (I silbseupn 111 to !.|lo, but (hr Veal 
H)i4 found us m a 1 omhiion of parti.il impotuui, 
and gave tin* component mblei s " m Annina 
th» ir op|'oi (unity tor raping a iu.li h;u\est. <'«>- 
operation in this and otlu 1 null-is with a view to the 
re-ostul>lishmenl of ti.uk is urgent at tin' pn suit 
time. Htllnrlo British mdusirv has bun moir or 
li*‘s indilb ii nl to th<‘ qtn -lion «»t siainlaidis if ion ; main 
diuctois have linn, and still an. apathetic in the 
mattei, and voir money lor standatdisation mme- in 
the spn ii of eh.11 it) donations than as mallei s ol 
ini pot lain business \j ( Watson consult is it would 
be 1 h's| lor British makers to e oriex*nli ate on the 
si uidaidisation of tommouh applicable di talk rather 
linn to nth nipt to piodmt yehulis alike m all p.u- 
iuulais. Abroad their will alwavs | )t [numi an ap- 
pi enable pm milage* of dishmlm Bnli-li-hui.t ui- 
owned l>\ discriminating us<*i> Stand. 11 (bsat 1011 m 
I oh ii>n countries is making great stinks, uul-ed, 
then are now standards loinmitlMs in thunen 
dilli lent Countries \ St.mdaids ( ommille. o| (,<1- 


man JmltMiy w 1* torm-d time unis ago, and in 
I two unis had issued joe -a mdard -In-ei- and had 
j iuoh than 400 in pi ogress 

Mr ssus II k. 1,1 w is \\|i t t > . I j i> . have just 
' rssui d 1 list oi addition- to lie 11 \hdu d md .Scientific 
< iteulatmg lalnaty foi (In months |uh September. 

I h» catalogue should he of vine (.» di -Indents of 
si lein I , wlullui sllbsuihus to the hl'I.llV i>( ’)ol. 

Missks iiriun v\n f w usn\ wdl -bulb publish 

i hr \ ilui.d llis(,. t \ .uul I’hysu.il Dalim- ol the 
t anai \ Isl.uuls 1 ’h* u r.uma, hi01 1, .md (eologual 
1 01 mat ion ” lln work, whuli wdl !*<• illustimd hv 
1 * pt * >d 11111' >n s ol photographs and mips, will dr d 
isptuilh with lie 01 nith"|og\ ol the isl md- 

W ) ha\« mi tv e.i 1 «opv ul .1 -hoi 1 p.q.. 1 ( )n 

( orn I Ilioil," I|\ \ i j < Ilitdlx lg, Iioili the Nolsk 

^ Malunalisk In.nmng- Sknltu I lie p ipu (written 
im l*iigli*dl) I l it Ul-f s (lie diveiguit d« (111111« >11 ^ of tor - 
telalum that hav ht 1 n gi\ui, and suggests cautions 
is 1,. iniu pi t ' at u 11. Imi iIh'u dots not ippi ar to In* 

unii li iid\tli\ 111 tin view- dI wiiiili m <\position i> 

1 \ • n 


Our Astronomical Column. 
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Obst j v. j I mils m past veals have pto\<d that eei- 
tain stitiojis n | the ellipse an moie mb in meteors 
I ban otlu is. so that if Wi assunu a piuod of about 
(hit 1 v-Ihi< 1 \eais for all portions of the siteanr, the 
display ol November i.g iSSS, ought now to he ie- 
pi'ated I he shown of that \e,u was not of vuv 
spe« ial character, but it w is bml\ < ojispii nous, and 
hum-hid some large tin balls It was, m fad, 1011- 
sg|» 1 ahh more sinking thin an ordmuv n imn of 
I < ouuls when I 1 mpel's <omd is |.u t< moved limn 
j) 1 du lion 

I he best Mine for observation this \ear will be the 
ni.«miug of tin 15th, but untortunaii lv then will In 1 
full moon m tin sky, so that only the brighter meteors 
will hi* visible However, the niembejs ul the Leonid 
stream u-uallv Mipplv a mnnbet ol splendid objects, 
and lolei ibl\ bright meteors an* emite* a common 
feat ill e I hough tin' (Oiuiitions alter ting tins year’- 
return ate not theiefore favouiahb. the event should 
hi' t .uelullv wan bed, for it is lmpoiiani to accumu¬ 
late evidence as to the visible 1 bar.liter of the annua! 
(lisplav s 

Ltc.ltr Ol Till' N It .If l Skv >( U )lhd ol Odobei | 
contains an article hv IVol, ('hailes h'ahi v on the 
luminosity of the night sky. 1’iof. Fabrv dis» imes 
whether or not this luminosity can he attributed to 
an unresolved background of faint stats. In tins 
tonnedion he insists on the importance of conn ti¬ 
trating attention on some small s< lu fed an 1 and 
determining how mam stars v >l each magnitude arc 
present, with a view of **\tr apol ition to stars below 
Ihe poth magnitude, which cannot be detected by 
existing telescopes. The luminosity of the general 
background of this area shou’d be observed concur- j 

'.NO. 27.I4, VOL. {081 , 


Hllllv 11, I- Ippt II- pt obabk , w 1 mi...! |)l uisiblv 
.(tliihijii lire general 1Uu11111t.il 11 >n 'o unii -olvid slats, 
11 would in nali'ial to tall bark on 11.« hvpolliesjs ol 
scattered light J hat tin light t.m b* d« o to -eMlter- 
mg bv g is. on- matte 1 app.ais nupiobib'e in viev\ 
ol I .on I Kavleigh’s mvi nl obseiy.iiions on 111« ■ colour 
and state of pol.u t-a!i'*n ol the light ol lln night -kv. 
It m.i\, howi'Wt, be si illued bv md'i'iiln matter. 

1 In* ai hr le < on< hide- bv rebiuitf* I" tin annua as 
lanilnbiiMng 111 -<>ni( i i-r- to tin* light of the nigh! 
-kv 

HIM ini-mions hi mi Milky W\y Dr I - («oo» t of 
Hamburg Ihmejsity, has prodened a useful series of 
represenial ions of 1 lie Milkv Wav as di I mealed by 
various astronomeis, p.uilv from visual study and 
p, 1 r 1 1 \ from photographs I he work of Heis, t lould, 
La-Ion, Boulduku, and Ihni/iau his all been re¬ 
duced bv fdiologiapbv to a loimnoii si.de, which is 
somewhat small, but Millie uni to show all the im- 
portanl features. Then* is also a new delineation 
made by Dr. (loos himself from photographs by Prof. 
Max Wolf, who tonli iluites an introdm lion in which 
he points out that phologi aj by is im ompai ably more 
rapid and roiivt merit than visual work, but that it 
has diflirulttcs of Ms own. as no lens covering a large 
field will give images of tin* same i haunter on all 
parts of the plate; it is thus easy to draw fallacious 
(onilusioris as to the relative brightness of different 
1 r g 10ns Ihe exposures lasted from lliuc to four 
hour-, and sinis down (<» the thirteenth magnitude are 
shown on tin negatives. 'I he teptodu< 1:011s w< re made 
hv hand from the negatives and then r< dined by 
photogiaphv I bey show a large amount of com¬ 
plicated structure, including mam of the dark rifts 
which m,-iv be due to opaque* matin < 'omparison 
of the different authorities reveals mam elillei enecs. 
Boeddicker shows some fang outhing streamers, 
which are absent from Jlou/eaii and shot ter and 
fainter on the Wolf pictures Dr. (»oos suggests that 
colour-differences may explain some of these dis¬ 
cordance^. 
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,i [.. 1 ■ n Pic !•(a, 1 , of Ills* o Pay 

mam others for short 
apeis mi woik done 
m.dettal iolkoted in t 
published, and of the 
twenty-five are bv the director. 

As Greenland occupies an exceptional position as 
“closed” country, it is necessary for all foreigner 
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tho lor Danes not otYieialJv connected with Green- 
fmd, to obtain |u*irnisMon hom the Danish Govern- 
tu*ut 10 go there. Hniisl] a|*plx nii» "-I ton id submit 
ecomnx udatioiis thtouph ;tx louipn (Mine and 
(>ecily the pm post «*t Una viv>; I hen o it ptesitH 
to (<t i«>i woiktup it Jx stai.i| t , uid lot bond and 
trflyiti;; tin <hujx l " at i-M'i.V ordx ,s kion< it a cl t\ 
ha .\i>ith (in-«nl,ind thsitu: is m usable* n. Maps 
tom dx latter put «•! M n ;»> tlx <Mil id s h pu ml.e i. 

, mt dm mp ili.it min tlx m ate usu.dix unU two oppor¬ 
tunities ol limit touniitioii with ( oprnh ipi n 

l he till * 1 * l*o i> .m uk al Mian I«>i the position, In' 
is genu t)l\ .ii'kuou led pi d to In tin I. ulmp authority 
not onlx on tlx :) itur.il !its:p»i\ ol Wist t hi » nl.md, 
but on tiir bisioi \ i.l |\k nno t ulmn . .jiul In is ,dn ax ■> 

Willing mu <-s< i\ t ctlx to plan his know It dpi ami tin 

results of his wide iajhihiii-i .,1 tin- disposal ol 

fellow -w oi leers. 

[ It was m\ pmihg» t*• i- siimun -, m compunx wjili 
pit. K. hi. Hollium, >>t V |ohn‘s ( dlk o ( , ( 'umbjidpe , 
Ro sp'ild some w i e| v s a! t h< \ulu station, and I 
II an not mh ak loo Imdilx ot the hospx ihtv md 

keientilie .esisl.ino which w e tnuuil l uloi- 

ShmaU b lor tlx * umi ol i»sr,neh. th« ilnu(.>i lus 
pm paul assistant !■» n In \ > him ol tmidi ol ibi 
routine w oi k "I 'in station u hif li m do s si nnii > in 
loads into tin tea* ,a. til tide lot nn > sii^ n \, .ns m bis 
nw n spci i 1 1 ft. Ids. < >iii ot i In dn ci toi smiix. Mi I ■ 1 1 ii n’ 
J ’or si Id, w ho is mo i m I \ i k< i n it it in ab a , but ado is 
able to sju || v tlx Idkini'' • I.IIi11 ‘ '< W illi i ,lsi , look 
[is |or n \x ek's 1 1 ip ia tlx station s nailot-boat to sonx 
localities when ui xxidxd to mill it lossil pi mis 

Our mtii'tion Was fc> jiitnn to Goethnxn in linu |oi 

tlx kind's emu In Ion \ i s j t n id .. nmole pi ms, 

but llu Imakinp ol tin boit's -1 1 tit ind ,t spill of 

bad weather tendepd (his impossible, ami thn ateued 
c fioUsl\ In inti rfi x with i m subs, v jm m plans Mi 


J'orsdd at once approached the Director fot Green- 
land who .in omjiameel thi Ro\a! paitx, and he Vt'iy 
kmdk pl.xed al out disjrosal lot a month’s U ip hx* 
olliiKil mutoisbpil m ait ol N imiosit\ loi which it. 
is diliu nil adeqiialek to * vpo " an pi ditiuk 

I lx paifuuiaik favourable ihmeix conditions in 
thi I iui;l!.i\ii dlstiii t ha\i pi oiiix iii m i \ 11 j it lot i, i i I \ 
lull and varied Hot i, luchidinp stvtiul 'mi'lniti l\’|>es 
not louiul e|s(uhii< in Ninth Giient.md 1 lx u is a 
h »ld that Disio Island omc 1.1 \ miuli luitlxi south, 
iml as it was an obstacle to navip 0x*n a hunter 
towed it In hint! his k.ixak lo its pi < a at position. 

Mi. I 'oi slid lias I iki n s l ( ps p> piotiit lb, xepetu- 
t ion in ibe jiimxdiuti ix iphbom hood o| tip iation 

end al hiiph dimaii k .. tlx w um spunks, 

ol whieh ihru* me* st vi i al on I lx mjuiIi n‘as| ol I )m o, 

Iw putting up notui s m (hi Ksktmo I, ii^ii ipi askuip 
the natives to abstain limn pedximp Du 1 ot cob 
lilting plants toi lood within ctilain pioluted .neats 
inqaist whuh is almost mveiiabk n spilled, 

1 he Danish (townmxnt b\ ollu m! 1\ adopting the 
\niii station show eel its appniialion of tlx lon*- 
siphl .md elete imiiMhon ol Mi I’oi-ild, .mil Vrl an 
e\ampl< (o ollx i nations po-v sviuj' limtoix within 
the Are in I'm h. Oix m.n n iilun to i-Aj'i e-s . the 
hope ill it tlx Stile will si i in wa\ io iixnasi* I he* 
\alix ol this pioix'i station b\ atieiix lit ink tlx annual 
pi.ml sijllx le'nt !\ t<> piovxk an adi ipiaii- stipend for 
tile dinitoi and lot i li imul assistant, l-\ tlx' provi¬ 
sion of an additional and Impel umlot bo it, and by 
i \pe ndinp tlx* e ompar.ilin lv small sum n«|innd to 
make eiilam uuuh-needed 'uti’iNmis of (lie bmldiUp 
to n lx \e tlx jin si tit e onpe stion m I he i epit 11 \ plow mp 
1 1 1 11 pi, and to ,x i ommotiali tlx \ii\ \ du ible e (>]- 
lei (loll o( I’skimo iitlj>]< MX ills and wia|>om oblaineel 
b\ tlx dinitor in fix* i<uU'< ol < v a\ limit' m ieli* by 
him dm mp si v» i al \eai s on the m liul mil 


Psychological'Tests for Vocational Guidance . 1 


r 'PlIK new 1\-foi med snin-n ,,t l*s\< holopc had, at 
its liist mei (lllL, 111 Falinbut p|l, a latpe and 
pmhusiuslie atfendanee* It opetx d its sitting on the 
hluniiiie of riurisel.n, Sejiteinhii . s , lump jotipd b> 
(he se'ctions of Hdiu.itiou and J-coitoiniis, unde i tlx* 
plianui.inslup of Sir limn lladow <[>n sident of tlx* 
hdue.itiun Section), with a dw ussioti upon "Voia- 
hotial J ests and Voe.atxm,d liaimnp. ” It aji|iean d 
in the course t>l the s ( \ual sjtmlxs that < t cnoinists, 

Ldm atieinisls, and j?sn holopisK alike win aprei <1 
J pun (am oc I)r i j) ,uid jir.u ncal e one hisx>n, n.uiiih, l!x 
feasibilitv arid the importan< e ol diapnosjnp duimp 
aide chiidhood, wlx-tlni h\ li'l-. ot oitxi means, t x li 
ndisuiuai's sjxe i.il noC'Uxuj.iI aptitudes. 

Sir William Heveixlpe (dnetlen of the London 
School of Id onoinx s), who sjioke kite in the dis- 
ussiou, summed up the .upunx-nfs (ot tins ioii- 
lusioil most ileailv With ot!n i sjaakeis he w<b 
'unicit conhalh the propre'ss ol industrial ps\cholopv, 
Uld niainf.liner] dial if lio\s could he selected with 
greater can* for tlx \<u diotis (hex had to take up, 
hree disfitx t rMonomic ConsrtjueiX'f s mipht be jxe- 
Jictt*(k In du* liist jikuc inx'inplox irn m would be 
ij>pn*rial)l\ diminished , althouph n was impossible to 
,.'\[)ivf that lack of woilc would be .dto^i tlx r abolished 
simply bv rii^ht xoiadoitd si-)ee|ion, if would bexond 
vjuestion be xrmx 1 much ndureil. Seioixlh, dx* tenure* 
"1 '*nipJovnx’iil Would be more noail\ r p< rmatu'iu * one 1 
of the chief cruiser that prcvcnte*d people from sticking 

1 i Msetwion at a joint meeting pf the Secxons nf Psyctmlo^y, h <lm aimn 
■nil Kcotjoitticx at the Uriekh Association at Ecfintmrgli on September o 
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t to the jobs (hex ll.id oblaUX d Would lx hugely elltui- 
! iiated Lnslh , piodex lixitx would lie {‘truth nx reused. 
’ Hesxlf s tlx*si more hiuite'd e’tlests, eiorioniie ill thr*ir 
J sj)(’t ial nature, then* would In a w ieli 1 Ik m til to the 
puhln al l,i 1 pe a piixi.d lime isi m human mis<iv, 
Hid a inner d irx tease 111 human xxilfme 

ll< proi e*< ded with Minx sixmiIx to (iiluise the 
method, ex kx k <d method, now obtaining amonp 

('iliploX ei S U 1 dim e lion e of pe t son* loi etltleue lit kinds 
ol ot i up.Uloll llxii- w 1 1 e t< w (lime's, lie said, xx hich 
t mploxi is handled mon- nx Itx x mix than tlx- s t tum 
j o| 1 hr ir emjili-xei s It |s line dial the president of 
j die Id onomie s Let lion Inlei on disnpned with these 

j iiitm-ms ol fix- emjtlo\(is' inediixl of iliote<* Mr. 

1 I lx It- ns 1 onsiden d dial eii)| do\ e 1 s < \i n |se ( | ,m i xli.i- 
I otdm.uv .mumnt of tan m < hoosmp woikets, botJi 

j toi lnpher and fm low n positions lixhc'd, tlx-v 

j showed sonx- adxaixi- upon tin methods hitlxito 
j ,xloj)!ed h\ ediie ilionisls Instead ol siltnij* ixamiiM- 
I txm pipe-rs in whuh e .mehelale's xxeii askiel to name’ 
, tlx- kmps of Isi.xd, tlx \ asked ijiiesiioiis and used 
i Inal t.isks w hie 11 had a eh hm(e hi armp upon lix ti ide 
j pills ess COIX erne*(l 

; In fail* of dlls slipht disapi e-e-nx 111 timonp tile? 
j eeonnmists, die ps\i hedopists tipiiid lh.il eei if the 

1 emjiloxers' metlxxls were sujkiioi to tin otet-lasluorx.'d 
! melh-rds of the; edu< a I ionist s, (lux wne still Inphlv 
j mw x ntifie and quite* unstaixlarchsi d As an instance* 
of tlx* work possible* and m*<fssai\ in this diieetiem, 
I Dr. C S. Mxors (dim-lor of ihe (’.unbridpe I’svcho- 
1 logical Laboratories) desciibed dee work of the new 
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Nation ,1 bisniuh.* ot Industrial Psychology in l, mi Ion 
Here attempts wore being mad** .n tfe* i-s. "t 
large firms not only l<> improve th, p>\i Is*»1<* 4 .;i >1 < oii- 
'Ijtmils in l!,. 11 i MlU"t! !• s, far . 1 K 0 lu Mini s. hhllllf 

«<fIV U.immI |)>v* 11<i|<e*i-.is to i. v( „j,j ... h • |.u- 

tu ul ii Kinds of woik. <)ilni j»su hulogist- who 
'>}x»k< 1. 1 1* i, mm j)h r im d lii, v.ilm '-1 lli« \*m ,t 1 Jon, 1 1 

resliML’ .ili« i-h Min m <| oui in \iin't h and dwelt 
especially upon fix -limi*.'. of mun i*si«, foi , u'U.il 
ability or mb lligenu 

1 here s*< mi (| ,i pi nr fit! filling. atinouiuij ji.tr- 
1 1 l 1 11 < t r I % l»v I h< « dm ationisl s, fluit the process of un.i- 
lioiul gunkun ,* .uxl testing sli«mill lupin while ill'* 
child was siil) .u st liool t .md n u.o t\m suggested 
that lie gimial kind of idmahon mi*' »i f« «1 ,u si hool 
should hr \eiv hit pel \ diUmnmd bv the it'stdfs of 
su« h lusts 

lilts, JImImiI, '\.IS tlx jiosllloll I 'k< Il Up 111 t hi* 
opining spi .'i h h\ I )i < \\ KimmiiK (< hit_f Jn- 

sjM’t lor id ilo I dm it ion 1 )< par 1 1 m nl <d tlu L"ndoit 
Coiint\ ( oiimi!) I (itiiInii, lx i ' uinud, oll'-tt.i tlx 
finest In Id lot ps s . Iioiopn d o-sr.inh in tin whole 

World IImi, hi ilk i mil- ■ u 111 io j 1 1 \, wit* . 11 ruimil.ih d 

Xoo.ooo r lilldr 1 ‘fl .Hid .' 0,000 |e it lit Is III poltlltd I'Ll! 
th ii (Ii. I ondon ( 'oimlv < niiiii tl had, just hih-i, t)x* 
oilibie.il ol fho vv ti, added to ll)( ollnei*. ol (In <du«a. 
tion d'putnnrif ,i ps\, h**lo"is(, w host hu-im ss u v\.is 
to itiwvirpiii both 11 it 11 \ alu.il i ,isi s and pun* i d 
pi obi i urn in ill, sihools; and hr dt s< i ihnl in d, tail 
ceitam a p< , m ol ih< ps\ ■ ho|,.gx a. work iindri tlx 
( on in if, work (h< added) that on In the n < < nt <h in md 
foi Kniioim hul pi rw til'd Itorii tapid expansion 
.'“since psvcholo 1 h id tak< u an unpoii.mi and an oth¬ 
er d pail in i n\e-i i ; 1 11 ions a uioii.; v< hool iluldieii. [lute 
had he< n, m 1 ondon at am rate, 1 up , hangis In 

da\s pom !o the ihild.ru si m to sp< ( ia| sdimk ha 

the imnf.illv d« lu h nt wnr ollrti meti !\ hukwaid, 

.(lid, thus s| unti it is< d as nj<nl,ill\ dihilix., t lx u 
\ or it Iona I I ul ill e w as oft< Jl set joilsU ]<l i j U< lit e,| lull 
it \N.|s now possible by ill* Ills o| ps \ < hofogu a I Irsls 
to asiit mi at the oiiisr i wlnilirt a child was 
pemnm In and inn.it* Iv defeiliNe in mtiNe ahifn\. oi 
whelhil lu U.M n If 1 e| \ |etatd*d lluoiigli accidental 
(aiiMs m dm < dm at ion d ail mum nt s a loin Mis nun 
e\pei u in e <d sprual >, linuk now was that file ehtldren 
sent to them it the pi< s<-nt ila\ were icaliv nxnlallv 
d< In u nt , md lute, in sihools of this t\pe, the elder 
bov s u o i\i sp, i ia I lndnsliial li.umng suit, d to thru 
(apauliis arid Inline ptosprels \t ilie otlu r end ol 
the a ah inhlllpeme Tests were Ilow also hemp Used 

in i omiei i ion with the transference of brighter children 
to the s«,oiidar\ sihools ('eitaln children, he said, 
unphi, up to a i < itain stupe, do well in routine si hool 
work, mi e \' n pass their scholarship examinations, 
and \< I u mipht prove that tlie\ h.ul not sufficient 
inhorn intilluumi to ptolit hv the hiphet itisirm tion. 

l>i Kirnnnns, h«.w<‘v<*r, urged not merely the 
eniplovment of the better known tests of intellipence, 
hut also (he el.ihoi atioii of tests specifically de\ tsed for 
different oi i up.itions In this refeieme he staled that 
some time aoo lie had made an in\estipation into the 
after-emploN tneiit of ihildren in the London distrxt 
f Ie d«. siiilud the stale of affairs that In* found as 
ttapu In then lirst appointments an enormous ptu- 
porlion of file (hddien pained unsiiitahle jobs; when 
thev foiling fhenisehes unsuitable the\ flnew them up 
and diifus! from one position to another In manv 
eases he found that box s of tlie pre itesr promise liad 
eventually become mete van bovs. And, generally, be 
lomludnl, alllioiipb we spend an enmnious amount of 
money upon education, we fail to pi\e sufficient atten¬ 
tion to the marketinp of our products. He, therefore, 
ad\ocated the- adoption of a system h\ which the 
chifd, upon leaving, school, would receive a carefully 
NO. 2 7 T4. VOL. I08] ' 
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j diawn up statement, l>ascd upon psve holopical te^ts 
j and prolonged observation, sbowuip th< line of emplo\- 
t ni< tit for whi' li be or < 1 ie was best lilted II this were 
done, Ii* argued, the mitnbei ol mi"lits would fn* 
; in'idi t'wii than that oiiseivable L>-da\. 

' Mi I) kennedv hr.'mei ileiumi in tdmation at 
the l muMMh of Ivlinffiiph, spi.k, upon similar lines, 
lie des» ribed Jiorn person.d expuiem*’ the use of in- 
t»*llip»iue lesis in \nierxa i Iu'sult of these had 
I bif n to show that an appn < iabl< proportion of the 
j popul uioii, s<.im ihmp like one m ioiiv, did not even 
| durmp adult lib attain a im lit d h\« I bexoild that 
,|| tile .IN. lap, leil-N ear -old < ill hi H«‘ ^troilplv urped 
I 1 lu exec lu iun ul similar i. si . 111 lx s hi this country. He 
j 11 pm, link d that, as a lesull ol lh< tuwir discoveries 
I mad' b\ tin applnalion of p^\<. hulupii il methods to 
1 si hool (luldun, the list of nit. Hip, me te^ts would 
ehnmiat, and was, mde, < 1 , tin only possible way to 
i Ii inmate an tmmnous wash of turn and effort 
on tin* pait of lex liets I Ims national teslinp and 

I \oi_ational tiammp w,re now m < d, d as an essential 
j part ol a s\mmu of peruiai idmaliotl. 

, Mr brink Watts, fotmerlx Inlum on jis\i luring}' 
1 in tin l n i v, r sir \ i.j Mam b, s|i*i f apn ei| w it h I be fort*- 

, ixiinp spe.ikeis ii j >< >n the ii uj >or i a i n < of vocational 

, iestmp. but li< unpliisised the tad tb.it the tests were 
■ \,i si,II s.,im wlut imp, tbit I he j'Toblem was 

! llsUilh state,! too sini j*lv II was tl, pilled piuidv as 
I a question of liffinp peps, round ot squaie, into holes 
o| m appiopiiat, sh.ipi lie pointed out that the 

! p< p. w < i. j,l istn .md indh ahl* , and th, holes wcie 

• coiistanllv ihanpmp thui shapt , and both, as a rule, 
I wen neither ahsoluliL siju in nor ul/M’liit, In round. 
| 1 urih, r ps\i holopii il in N, -'ll pa t ion was, th< tefore, 
1 milled not oiiK into the < ap ibi ii t n s ol the applicant, 
but iisii up< i ih< r>i|uii( merits ol tin dill, n nt kinds 
1 ..I job foi Nvlmh he niipbi appb. Just as Sir William 
; I'aNMidp, bid mM'd ill it funis should take a more 

i ml, Hit;, nl inf, n si m t, stinp and h nrunp, so Mr. 

> Watts urped tb.it edm at tonisi v must lump the s( Iiools 
1 into more Nil tl inni.id wnb the iridilstiial hulls One 
j ol tie i luef <h lie ntl it s nn.is lh.it not c*l J lx did till 

j emploN.r kmav nolhinp about tie ipphiant, hill the 

appluant when lie left s< hool knew nolhinp about 

j industry.. 

Ibis Lit t« i jioint was also emphasised m i lu* speech 

ol |)r Mn.-is, n\ ho made tlu \<i\ valuable suppestron 
that the kmematopi iph should be us,‘d to show the 
i espoiisil)|!'t ies, the prospects, the advent ipes, and the 
danpers of vaiious ociupatrotis |)r Mveis insisted 
that file ( hotce of the occupation must be made bx 
the mchx tdiral himself; but the Im»n needed advice; 
ami, helplul as thev mipht be, neither teachers nor 
parents wen* entuelv adequate to snpph that advice 
because thev tbemselves w'erc* wilboul detailed know'- 
ledpe of industrial requirements Expert advice, 
tlnac foie, w a< esscni j i], I feie ntx e more w as evident 
the need for a national institute ot vocational 

' psxcholopv, tlmupli, even m the work of such an in¬ 
stitute. the m-oper it ion of the* tern her and of the 

edm aiioii authority' xtill rcniained indispensable 
Miss L. drier (prmcipal-c'lec t of Ladv Margaret 
Hall, Oxford) was one of the few speakers who 

# xp'it it lx ut ped the importance ol direct vocational 
training in addition to genera! vocational testing. It 
w.is apparently her view that, ufrer we had dis¬ 
covered what the hen wn> siiit.ible for, we should 
attempt to teach him and tram him somewhat more 
specifically upon those lines. Tn giving this training, 
the question as between the fartorx and the school, 
she believed, was no longer confused l>\ the old dis¬ 
tinction between useful an I useless knowledge. Tlu 
idea that knowledge that was useful ceased to be 
educational was now exploded. The special institu¬ 
te. * : 
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mns <hat exited for giiinj; lt.umn» in patncular >uh- | 
,t t is should now ho aide to 'supply t'Mi'lltni jppaiatus | 
aid .specialised teucheis lot the purpose Inf.nu- ! 
.itcly, however, loo oltui thes. institutions u.i. | 
, ippled in their finances. 

Prof. Kei.l, ot \f>euh’t.n, urged ih.n the i.-spon- ) 
ibility of training \\,n ai pi|s.-m thrown 1... < \, lu- ! 
only Upon tie schools Speakers had iigiud hu j 

'idusil i.ihsitig mIuc.uiou II* wish* I f * > ugu. hi ‘ 

lucatioiulising industry \ud lu thought 1 1 :. 1 < a j 
topofll! llunge 111 this dneuion might he uutuipilrd j 
if the .spitit «>1 the older.tnd sinalk r nuliMi.,-s M .uid , 
he got into tin* tug industrial ohhoik iomI.iv (>ilui | 
speeches, following sonn a lint up.ai tins. !m. s, ( 

seemed to indicate that il . ijoi. 1 t! ..pinion ..t tin j 

three umlcd set lions had n ached this inh irstmg, i 
iid, on 1 !u* sin la. 1 •, sf.ini \\ hat paiudoM. a I, u.iiiIim.iii I 
at present the industries i.-ft training to the s.hool, j 
and kept \CKational sile.iion n> tin ms. Ives, n was J 
mged tile industries sh>>uId lake upon 1 In 11 js* ]\i->, nu >re ! 
and nn»e o{ the' responsibilities of turning, and the 
si hools should t.tier cm) moieaml m..r. of tin woik - I 
ihe testing and self, ting with a \ n w to nil 1 male \o« • - 
tn'iial guidance Put it seemed unmi-ilk igi.. .1 
that, whether m the matter ol limning or m that 
«f selection, nnlhei school nor industn .owld shift 
1 lie n'spoiisihiIIIies enhielv on to the slioiildcis of 
the other. 


will he compulsory only in the wotkshop* of the 
h.aM Bengal Railway ar Kan< harapata, hut it is hoped 
ilia! otlna Stale Woikshops sue 11 as the ordnance 
lni"iii" and the huge .ngiin.tmg limn m (aktilla 

w ill !• m m the* si In nn 

lln i iii w Board of lotihol 1-. n>o alp. ivismg the 
• v*t j 1 s. v md examinations m nn < h inn 1! . ngmerriog 
at I he lk ngal kngtneeiing College. I In si courses 
hav. !*■ provide, at ptesent. I01 sted.ni- admitted 
due. th to tin colk'vaitet lia\mg p i". d 1 h< miimu- 
i uioii 1 1 th. na. 1 nn diale s, n n- . . \ oum uions «>( 

< al. lit l 1 ( m \. i sit \ I In \ . on 1 pi 1 '< (./I 1 1 ‘1- • . \. at s’ 
cause at tin .oll.g., log. lint will: thn. Mats' 
pi niic d ti lining in appuiM d wm k-ln.j'M I. tdmg to 1 
dipk'in 1 , 111 .1 (/1) a tom \<ais‘ 1 <>m , u ||je 
«> I leg. lolioWiil b\ two \< us’ pen in d 11 nnmg m 
i\oikslii.ps Ii'hIiiu, to tin’ assn. 1 .teshrp < I tin 1 1 •)!« g. 

( ".list (J'i is foj th. ex. eptioiialh good nun who, in 
tile opmiuU .'f tin ( \ llllllieis alid < >1 tin ptoless.,1 ot 

him ham. al .‘iigiin i 1 mg, would pmlii h\ a Near ot 

nioi e nl\ am 1 d it aimng 

I In 1 ''in si s an ananged to suit tin .otnlitiolis 

po \a'!i ng in I inh i, ind w ill in. hide Mai/iiiig, in modern 
wmkshop nn limits and nieasin. in. Mls, and in work- 
-hop in,ui tgenienl mil a>< .mills |i is hoped that 

ill. si iMiiisos will sin 1 re .1 in piodinnig ,1 tegular 
uppk of 1 1 1.aoiii.dil\ i! nn. .1 m.. li (iii. d . ngineets 
I..! s. m n . 111 Mi. Pim in. <■ 


Mechanical Engineering Education in 
Bengal. 

M)Mk months ago 1 eoinmillee was appointed h\ 
the (1 o\. 1 nmeiH of Bengal l<> in\es(igate tin 
raining ot me. hann tl engiiuets in i!n l’ro\nne, 
\illi sp. . 1 d r. in 1 nee to the mipHAcin.nl of the 
ihicalion (if apprentices in the Slue iailwa\ u.uk- 
hops at kam li. 11 apar a lire (onunitte. .oiiM-ts ol 

ir Rajnnlia Nath Mookeijer, Mi \ 1 \\. stoii 

)iic‘ilor ol Industries) Mr |> II. dot) fpinuipak 
engal Kngmunng t'ollege), Pr >| K Wolf. in), n 

»rofc*ssoi ol me. hann al < ngine. mig, Bengal hugi- 
•rriiig Colli g 1 ), Mi \V II Iwmll (Ihmfoi of 
tt'lmic a! balneation, I>< ng ill, Mr \ Co. hi m, Mi 
, Spalding, Mr s \ skinner, Mi Mill, r king, 

1 II. S Siia.lnv 1 1 epieseill mg the i.ulwa\ Woik- 
ops and various w.lkknown engine. 1 mg lnnis m 
deutla), and I hill Suhiaw ardv, of tin B< ngal 
•gislati\e Count t! 

I his (oinniiltrr is to he known as (he ‘ 1 ><.i. 1 • I 
nliol lor \ppmitic < s]uj> Tiaming in R. ng d It 
' had s. m tal meetings and has drawn up 1 s, [,. nn 
appientin ship naming wlmh, 11 is Imped, '.'.II 
■ally improve me. hann al engineering edu.uimn in 
ogak i In- s. heme, which will he pm into op. 1 1 
1 at Kan< harapai a mmudiaf.lv, consists ol an ad- 1 
.sion c \ainmation (similai to the graduate 
inaiion ol the Institution ot Mec iiunuu) l.ngi- 
is), followed hv foul \ cars ’ 1 1 a 1 ui ng in woikshops 
•i compukoiv attendance at a le< hnieal s.hool to 
built at K m. liar,ip,11 a All the* apprentices will 
in barracks to he ptoviele.l h\ the railway If 
eel that b\ the end of the four years of n lining 
brighter students will have reai'hed sin li a si.m- 
l of proficiency m mechanical engifueiing suh- 
. as will enable them Jo proceed to a two wars’ 
se in the mec.bani.al engineering department! of 
Bengal ICngmeeting College '1 hose who arc- not 
'icntly well qualified to he admitted to tin¬ 
ge w r ill remain at the wot Us for a further two 
. of training. The course will, therefore, in all 
be a six years’ course. The scheme, al present, 
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University and Educational Intelligence. 

1 , 1 )i s i 1 i\. .11 I in 11 mini's into opc 1 it ion ibis \ear 
id- n< w Scum. Oldman.., untl. 1 wliuli 1 student 
mu\ -inch .ill). 1 loi a pass M j lor an hmioiii - B Sc. 
d< gt. « hour uats is tin minimum time m whu.li 
* 11 lu 1 d'gn. mo h. coinpliti.l I lu main dill. 1 cnee 
hftw.'ll lll< two c lass. S ol d.gice is thal 1 student 
amiii e it th. hormuis d.gi<< m aio *• 0 m« d. votes 
m g< m 1 1! th. thud m.l foiiith ns to ,1 spe. lalised 
-Muk "I ih. sulq. 1 1 he is ptof.ssiujg cognate 
s. I* n» 1 s h. mg stu.lnd up to a mhih wh.it lower 
M mil ml In tin p iss digue s.\.ial hr m. he's of 
s. i' a < an . in i.d 1 01 w .id sin nib menu -b lo m inter- 
in* di ii. si,m.l,ad Will) tin* iM.plioii ot the Iii si 
'1 u cl.iinisiiv ih< I.'. Inn s md dioiaioiv woik ,ue 
1 ow hung loiidii. i.d 111 lln in w k mg N Buildings on 
ih. .hhIkmi ii'aigm of gtcaiei hdinhuigh Next 
’..ii all the voile will he tr ausfi 1 ’ e.| lli.ie 

Ih. f iii\. 1 si 1 v Court has apptowd g< n. talk of a 
’! 1 ill (helm in., founding m ind. p- iul< nl ptofessor- 
-hip m th. <l-‘p 11 tin. nt of nutm.il philosophy, to he 
.ailed ill. I'dt . h ui ol natm il plulosopiiv 

i he following ik w coins, s have hei n instiiutcd.-- 
(11 \ eouise m Inch m geologv for foiesiiv stucbnls 

who ha\. been s. 1 .. ted as ptolntloners for th. Indian 
Fnn-f Sc 1 vice, m.l (>) two half coin-.s in ..oiu-mie 
giok'Uv, lln Iii sf to d< rd with ore deposits 

In I. rnis of m \< t of f'at liament n'Miitlv pa -.sed 
th. .ii. omr of ih. fohu Newl.md Ivndovv nu nt (capital 
22 ,^ 011 ! ) will in future 1 he applied m hm sat res, tlio 
avv iid to hr- ck l. 1 mined 011 the results of the i'niv.r- 
silv examination for « attain e- |*ursarie < -’ 

N. gotntioiis hive he. n corn pie* ed fc>r tin pui.Iiise 

of ib.nil ten an.s of ground for the .. of the 

I niv 1 1 site atlil. nr li. ].j, 

M\xc UI-SIIK Prof V !-: Weis, ho I. ip. 

point, d Pi 1 o\'i. < ('hanc < II.>r 

111 . resignation ot Mr P \ Cooj/. ., issisf mt 
lu tiiicr in f>!iv sirs, is announced. 

Mr. C <1 (’or. and M ms f m v 11 igginhotham 

have been re-appointed Schunk res. art h assistants. 
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I’roi', W A Honk will deliver a lecture on “Tin* 
late \V\ \ 11 1 ward's L\p* riun-nis upon thfr ('urn- 
bustion of H\dn*gr n-(' u bon \lono\nl* at ) 1 1 1 1 I*t • -- 
SI if t s I ■' '< •’ I 11 ’< R 11’ 1 1 ( ’■ ill< gc I if S| II no < 111 11 til i! 
Society on hiidav, November 1 1. I Ik Jiituir is 
>nl*n«li«l 1 1 mi iiii'i till to \f» Hiward, who lost 1 

his li U tn I )i i cm hi r list through an ,ui id* nt wild* | 
carrying on tio,,r<li .>n iIi*• subject of fhi !<rliu< 

Ini M Uiiii 1 ss oi < (. 1 ' \ 1 a i U 011 •> k 1 1 ■ it {lit ■ n mini 
dmm r "f the Old S:, n!« 1, > - ' \-,m iations of th |m- 
|« r 1 if ( oil 1 g, i ,| S. 11 n< ■ 11 id 1 1 1 hiiol. »g\, | on don, 
to hi Judd on 1 In a '•d 1 < , \ oven tin 1 ,* j, 11 the line 1, 

dr ro l\h -1 nit in I I o: d> >u \V 1 II. will In sir pom 0 d 

hv dl -t nun 11 'In d "in -f . ill. j;iiw iimm-, and h\ j >n s f 

and | >11 o nt piof. , 1. j nil >t ,lf of tin lollege and 

its (onsf Jim ni (olli g. 


Calendar of Scientific Pioneers. 

November 3, 1643. Habakkuk Guldin died. -A con- 
ml u. ill. - K..II1 m t atliuli. (.nil:, < J11 l.lm, or UuklinUs, 
In M ilu cIiinv m,alb iiW'Ni in ll;.- |nsuu colleges 

at Roll'll Iild ( i' at / ills ( . till ohvtl \ t It .1.” 1635-42, 
u'lHaiiad I a s w ell-k not n t Ii< orrm- 

November 3, 1832. Sir John Leslie died. The 

sin 11 vsur of Play lair m tin »lints ( >i mathematics 
and 11 iiin.il |»Inlusoj)Ji\ .,r Edinburgh, la she made re- 
j siaitlits m ladialioii, j dint om* 1 1 \ and h\gn>s<upy in 
j e.>nn< i (inn mill whali li. dcvi-rd (hr dillerenlial 
j ilptnioimh-i Hr was the lust i,. lur/r water bv 
I i t[>td r\ ipoi .aion m a \ a» mint 

November 4, 169S. Erasme Bartholin died. -Har- 

j tlioim, oi Ih-ithrls, n. a mt min i of a Danish s<ientih( 


Tin usii d w i 111« i ioiim . ot i i i. • l-iolr d’\nilitono. i fannh, was Inn p.ili wni <•! in..tin inalies, and then 
logic will D gin it r M iv on \ov« mhi i \ '1 In tin < prol. svoi ol mrln im a! <\*| »* ■ 1111 i:;e; i I Ir is remem- 

profisv,.!, d! toriiimi. ih. ii l< ahing on the brain his j land l»n his dis^ovn \ in inoij o| t i it* double rcirnetioii 
of anilii opologv with w ! i a h tin \ an- com n tied, and i 1,1 belaud spur. 

their tiiiinl.fi ho h. in aupni nil <1 hv (hr appoiniim m j November 5 , 1879. James Clerk Maxwell died. • 
if M I’nil Honioin is prohssm ( .| <riinin.d mlhiO- j Ruin in hdiilbin gh in iS,j, ,M a \ w rll w as rd lira fed at 
polo.o' ( an 1 ! it in r, v\ ill l.r laid h\ M (, (’oMilvon I Ldinhuigli and t'ambp.La, md in J.X^q was Smith’s 
I he p< ft '‘i'h plis «.| lie' ngimi jonnd Pmik, h\ M { |>ii/rmait Hr la r - i laid the Hi.uis of nahiial phtlo- 

Diihi ml < h in1 1 ».111 1 . | on lh» pi ogi iph\ and nnthiopo- 1 ■'ophv ai Maiialial ( olli ge, \heidein, and King's 

fogn il hi-ion o| ih* basin of llir [,f»iir, ,tud hv M . ( "Ih pr, I oiidoii, and in 1.N71 hi 1 aim (lie hrs| (/a\ii)- 

S'nni\\(s on iln 011pm of atid thr rout n of ! dish pndrssoi o| i \pi 1 imrntal plum s at ( amhndrr, 

Pitt nil( (oiisiihird m (hr Ijnlil f'f anfhtopolojp and 1 when Ik dad His ptimipal him sli^alioiis refeireil 
elhnopi aph\ ; 111 (III knnin lhioi\ ol :;.m s_ jht pit 11 pi ion ot < olom . 

Tim I > 1111 is. , i Pohtnlmn. like niusl othn inslilu- thelheuiy ol I lie < In 11 oin.ipiK In held, md tile eleelro- 

Hoiis foi lupin 1 ediu moil, is hampi 11 d h\ lack ol i lll - l d l ' , iK tln»>i\ ot hpln His n,i u inalisr on 

an oinniod.il n »n is appannl fioin a pimsal of (hi * l< < 11 m i t \ md in tpnrl ism, < died (lie Pnnupia i.if the 

Pi mi ipal’s 1 , 01 ! foi tin si ssion i.).‘n .m. I lie rn 111 * s . mnetMiilli niiiuiv, app< iml m and m 1 S 70 

h >1 (In d.iv 1 om srs ir. shown fot a numher r j f past ! piihiish<d tin ‘ Lle» 11 k ai Ktsraiihis <»| ihr lhni. 
sessions, id wliuh if is sulfictenl for purpfisrs of com- ! ibni\ ( .orndisJi \Ia\w<II w is tin. sut c< ssor of 

pm 1 son to fakf thr hpmis foi (he session 1 nado. fo.m whom hr do w nun Ii nispn alum, and 

An m< 1 < isr o|, ronphh , ;n pr mu is shown h\ flu ’ las . In |: n al w oik h .> n \ olmioii's, d thr w hole aspei f 

entiirs lot fin to -o j i session, allhon^h tin cr rue j s< a in e. 

now vm\ hw m tiainnu* who mav hr np.uded ,,s ! November G, 1777. Bernard de Jussieu died. -The 

students w lios« tramim* w is mfrt ntph d by w at servicr hioiliM ol \ntoiin dr |iiss|< u (iom>-i 75S), lirnund 

lhifi>i fun ilelv, a siimlai lompansoi of numbers of l llxs ":ii also was crlrhi tied as a bolanisi, and lor 

evrriine sludints is not possible. '| he (e-nirs for 1,1 *<)} >eais w is (oinn.lrd with the |aidtn dll Ro|. 

*nt 4 15 an, howivei, i»i\< 11. and an rqualh stnkmpf u,h bie lust p, poor that liesh-w.ilei polypi are 

increas. , m ihisiasi ol nearly percent, is shown. animals and not plants. 

These numbers arc an ample 1 onfirmaiion ol llu November 6, 1822 . Claude Louis Berthollet died. - 

Prim ipal s plea for imii.istd ;n oonimcvlaf 1011. In | Die 1 < ■ 111 < mpoi ,111 of I iioisjer, de Aloivtan, and 

spile of flic strain which this inircnsc ol mimheis f h ij>(al, Hertholler loninhutid pic illy lo the advance 

has placed on (In leachmp stall, a cm tain amount of (liemisirv, and anionp his disio\nie^ was that of 

research has been undertaken h\ the Piincipal and " hinp powei of < hlorme His “ Rssai de 

his colleagues, and, in addition, a few tcseatch s, 'iftque rhmmjue " the hrsi allenqn to deal with 

students have hern al w 01 k in (fie chemical and j DhiuimiI physus, ipeated m iSo^ 
engine* 1 mp d» (i.irtinents. ! November 7 , 1817 . Jean Andre Deluc died. —A 

I'm Rhodes Trust lias issued a statcnienf foi tfie ! 11,111 ' f ‘ < d < " nm (, D'din Mipap-d m l.iMii. lor some 
acadeniu Mar mm _>I dealing will' (he scholarships ! ,)l) t 1,1 1 77 ^ ' ' im '' 1(1 Kiigl.md and was made' 

it adtnirii-Uem hroin the pamphlet il appears that I l(, ' uirr . to i\ (hail..tie He nia.I.- valuable oh- 

no less tii in Rhodes s.holars were in residence j s< ! vat . i,,l|s “ n ,,Kl ' °»* b'lgv, and lo him is due the 
during (hit pi no.], i m horn the Tniled Slates, and M ‘ ,ult,llc Us< - 1,lr Ut "d 

from tin I h ii oh I'mpue, 1 ro« »k up their November 7, 1872. Rudolph Friedrich Alfred Clebscb 
scholarship tor the fi t si time during flic \ear 'I he I’mfessoi oj mat In m it tes al Karlsruhe, 

figUH’s g 1 v 111 ■ rl M nisi I diution k i mt ling to stihjei fs bussi n, and Hulling, n, ( lehsHi wioli on ehisticity, 

show' fliu I 1 w , within si bolus, claimed the grealest M>i lian funclnui-, and on hinaiv algehtaical forms 1 

numher. whi|. niimil s ( inn e, m w hi< Ii meihi me is November 9, 1871. Adolph Strecker died. Trained 
included 1 aim next w 11 > j r.g mat hematics had si\ undei Liebig _U (»i»*-sMi. Sirnkri w as afterwards pi o- 

Rhodes scholais, foiesn v (hue, agriculture ami geo- h’ssor at (/luishmig 'luhmgin. mid Wurzburg, and 

gniphv two each, md on.- look infhtmpologv The vv,,y bnown for lie ns, miles m organic 1 hemistry. 
value of 11 a s, hnlaiship i> is now been increased b\ November 9, 189G. Johan August Hugo Gylden 
50 1. per annum, hut the Puisf warns prospective \ distinguished Swedish asiion->im-r, («ylden 

scholars that om n thus |!ie emolimicnfs will not U ls Itaineil hv II iinii, -mm'iI under Slime at Pul- 

ordinarih iover (hv <\pi iins of a full vc'.ir Appoint- bnwa. and in 1S71 he. ante dumba of the ohseivaforv 

ments will he m ide to tin to?} si holurships during *' f Vm kholm Die the n t\ <d the motion of the 

the course of next veu. and further information can pDnrfs md loineK, sii 11.u p.ualiax. j.mper motions, 

he obtained from the Sorter.uv, Scvniour House, tosmogonv. and fiholotm lr\ ate among the subjects 
Waterloo Place, S.W.l. dealt with in his numerous memoirs E. C. S. 
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. Societies and Academies. 

London. 

Awodation of Economic Biologists, Ouol>. r 14 , Sn 
David Prain, president, in the cluu.— Di. \\. 

Brown; lhe phybiology c< the injection 
The lecturer gave an account oi iccmi u.h k earned 
out in the Imperial Coll* go of Science on the phvsio- 
logy ot parasilism, dealing ehietlv with the fungus 
Bolrytis anfnut. Evidtiut was hi ought tone aid 

Showing that the actual penetration of the host- 
tissue took place by mechanical means. 1 he most 
careful examination, both bv chemical and eco¬ 
logical methods, failed to show evidence of a cutin¬ 
dissolving cn/\ me. 1 he mechanical thiorv id pi nelfa- 
tion was further supported by the hut' that lungi 
could penctiale mcmbianes, such as gold-lent, 
paraffin-wax, etc., on which the\ could not possibh 
exert anv chemical action whatsoever The w< ll-knuwn 
■*action in advance ” subsequent to penetration was 
shown to he due to a toxic enzyme, the piopritirs ot 
which had been studied in detail. Previous to pene¬ 
tration the fungus exerted no action on the host 
On the other hand, a passive rvosiitosu of substances 
took place from the host into the injection chop, 
this leading in sonic cases to stimulation, in others 
to inhibition, of fungal get mutation. '1 he question of 
the existence ol tiopie stimuli as a factor in inleition 
was discussed, and attention was directed to the 
necessity of investigating the mitiitional rcquiienu nts 
of particular fungi, in connection with which 
numerous problems had arisen in recent work. 

Zoological Society, October iK.--Sir S. F. Harrner, 
vice-president, in the chair.- Prof. G. Elliot Smith' 
The habits of laisms.- S, Hirst Some new' para¬ 
sitic mites. Prof. J. P. McMurrich Note on the 
systematic position and distribution of the \ctinian, 
Sagtirha Imtuc. 

M W’l IlhMLR. 

Literary and Philosophical Society, Oilolur 14. Mr 
L \. (‘ow.ud, pn sidnit, in the chair Dr I 
Langmuir Molecular structure The modern con¬ 
ception ol 1 hr atom is that of a nucleus stinounded 
by elections, and all the chemical and physical pro- 
perhes of the atom are due, in a huge measure, in 
the number of these elections and their arrangement 
around the nucleus. The author indicated three 
postulates, and explained in certain cases how these 
postulate- accorded with the simple and well-known 
propei ties of the atoms considered. He was able to 
show wherein lav the fundamental difference between 
organic* chemical compounds and inorganic com¬ 
pounds; and he explained how the electrical con¬ 
ductivity of certain substances in the molten state 
or in solution could he accounted for and win some 
elements are gaseous and others solid under oidinaiv 
conditions. 

October iS. -Mr. T. A. Cow aid, president, in the 
chair. Prof. T H. Pear; The visualisation of 
numbers in space : some comments upon Gabon’s 
theory of number-forms. 'I'he ability to picture 
lumbers mentally during calculation is not in- 
requentlv combined with a tendency to see them 
trranged in a definite pattern, each number occupying 
; fixed position relative to the subject’s line of sight, 
nich number-forms aie hv no means rare; 7 per rent. 
>f a large number of university students vveio found 
o possess them. The spatial relations of the numbers 
re so definite and fixed that tri-dimensional wire 
todels representing them exactly can be made. Two 
uch models, made bv members of the society, were 
xhtbjtcd. Most possessors of number-forms do not 
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iegaid their gilt as unusual, ami me sometimes sue-* 
pii-eu to discover that calculation is possible without 
them. 1 he lecliiui di-ciisMd ,1 nmnbei of asj>ectx 
ot the subject, of which su Funus Gallon's* original 
clvscnphnn m the ' Inqmiii- min Human Faculty 
can now be supplemented ot counted. While 
Gallon hehev i‘d that mi ill hi i-lomis wiie hiiedtton,' 
tin In lmer h< Id tli.U f i.illon's e\idi nci \\ t-inadequate, 
and he pioduted cvidenie to show (bat cm nonmental 
i tctoi s could produce resemblances 1» hum number- 
forms amongst unrelated persons .is gnat as, or 
goalei thin, those found hv Gallon to on m in the 
same family. Moieovci, the common appe nance in 
uuiuIkm- forms of the clock-face, the simistual fre¬ 
quency with winch the turns oeuu at 10 and i.», and 
the occasional 1 i'presentation ol (lie negative values 
Mippoit the view that they me acquind. 

Pints. 

Academy of Sciences, Oiiohri 17. ,M Gemges 
Leinouif in the ih.ur V Blondel \ v »-< ioti.il equa- 
tion, m complex notation, of 1 In alteinaloi with two 
ie.n (i.ais Jis appln atiiais. ( Canitchel Hydraulic 
stales of lit »vv. Ail expci iniimlal sludv ol the con¬ 
ditions of steady am! turbulent flow of water 111 tubes. 

( l.e Morvait Photogiaplm .uni sv stomata map 
ol the moon Remarks on the second part of the map 
of the moon, comprising the suiface visible at the 
phases belwetn opposition and new moon.- M. 
Rnudoiiin 1 in- material 1 epiesentation on stone of the 
1 oiistell.ition of the toe.u Bern, belonging to the 
polished stone period. A detailed account of five un¬ 
doubted cases in presentative of tin c ouslellation 
l is.i Major on hone-, ol the neolithic period.- J. 
(iicillaiune . < )bsoi valions of the sun made at the 

()f>set\,j|nr\ of Lyons during the set oinl qu.liter of 
i<).M Ohsi 1 v atiofls W*ie possible oil XX da\s during 
the cjuaitc'r. tlie results arc* given in tables showing 
tin number of sunspots, their distribution in latitude, 
and the distribution of the fue'ula* in latitude.- -M. 
lirillotiin • Bohr’s atom Th« Lagj ange ciii uni-nuc le.ir 
lumlion l\. Ogura I he cuivaiurc of light rays in 
the field of gravitation ( F. Bra/fcr • 'I he irsjstanoe 
of the air to the* movement of splnn-s, and the rate of 
ascent of pilot balloons. Fi om the expi i inn nlal data 
ol < ave ahd Dines, Rond), and La Porte, the values 
of K, the coefficient of resistance, ue (ahulated corre¬ 
sponding to inn casing values of (Revuolds’s num¬ 
ber) A. Dauvilllcr ; Gontrilmlioii to the study of the 
electronic structure of the henw atoms and their 
spectral lines M. Dejean The demagnetising field 
of cylindrical bars of mild steel. Curves arc given 
showing the relations between the intensity of mag- • 
netisation and strength of field for a serie s of bars of 
the same steel, vaiving in length from 5 mm. to 
i.'oo mm The demagnetising influent e of the poles 
is illustrated bv a seiond series of curves derived from 
the first set <1 Claude 'I'he manufacture of 

hvdrogen by the partial liquefaction of water gas. 
Expi riments in the preparation of ludrogen suitable 
for ammonia synthesis from water gas, commenced in 
ic)oS. were abandoned on account of the difficulties 
emountered. 'I'he work has been taken up again and 
(he difficulties surmounted. I'he gas is allowed in do 
external work on expansion, and the lubrication 
troubles caused bv the low (emperatuirs were pre¬ 
vented by the addition of ^ per cent, of nitrogen to 
the hvdrogen. A diagram of the apparatus is given. 

A plant is now working at Montcreau treating 500 
thin, of water gas |**r hour, and giving 240 cb.m, 
ol hydrogen containing r; pi r cent of carbon 
monoxide. The energy required can be cheaply fur¬ 
nished by the utilisation of one quarter of the liquefied 
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(<irbon monoxide; in a gas engine.* - H. Copanx : i 
\ rmethod for tilt* estimation of phosphorii and. | 
-A. Mailhc IVliol prepared from rape oil. Rape 1 
<-il was tr*.it«d nt 550 050 J (.. wnli a copjH.r-aluminium 
rMfilv *T, ,ind the lighter liquid fi.u lions hvdmgenated ! 
,n\rr nu ! I lit pi tin! contained large ptuportions \ 
of atom.die ,md naplnhenii lndrocarbons. -I’ 
Kugnon l he theorv of xyrhot\lia and the case of 
S Ircptopus <mif)h'\ifoltu\ I In notion of the phyl- 

lode applied to flic mteipnfahon of the cot\ledon of 
tlm Mono.otvhdons L I.tiger and S. Stankovikh ; 
Artificial unpregnat ion and development of A s/»ro 
L. Blaringhem ; 1 he production of the 

marbled vuiieties <>f th< bean, l icut Fdbii. An 
account of the n suits of experiments in dossing f Aria 
faha, \ ariet \ phut,nut, with the variety n/iini’u.- R 
Courrler 1 he de leiininisjii of the secondary sexual 
characters in the \rthropods In agreement with pie- 
\ioits ol»sf i \ at ions on vet tebrati'.s, the seminal (de¬ 
ments do not determine the secondary sexual char¬ 
acters in Aithropods These are probably determined 
by a hii-mtoiK prodmed by an organ physiologically 
independi nt of tire seminal gland. Mile M, Gauthier . 
(\><cidia of ( ottn s gohtn. L. Fournier and L. (iu^not ; 

I he treatment of s\philis hv hisnnith. An account of 
the treatment of t in rases of syphilis hv tartro-bis- 
rnuthau of potassium and sodium . the favourable 
results hilly i onfirm those of R. Sa/erar and Lcvu- 
ehti. and prove the powerful therapeutic effects of 
bismuth against syphilis in various forms. 

R RUSS El s. 

Royal Academy of Belgium, July 2. -M. Ces.Vo in 
the thair.-li. CesAro : An elementary demonstration 
of the form of 1 he* caustic by reflection, and of the; 
formula giving the uftaclive index of a pi ism as a 
function of the minimum angle; of deviation.- G. 
CeriAro I he tonn of the crystals deposited by a thin 
lav. r of ervstal-fi>1 muig liquid on a plain sheet of 
glass ( . Servais . Or ihologicat reciprocal tetrahedr a. 

J. Ncuberg J he orthogonal projection of a tetia- 
he-drou on a plan, and on a surface of the fourth order. 

bwarts ‘some fatty llnondes. A. de Hemptinnc : 
Reduction <*l metallic oxides hv the silent electric dis¬ 
charge (fourth lommuuualioii). H. van Aubel ■ A 
relation between the absolute melting points, boiling 
point-, and <11li1.il temper iturcs of bodies. E 
nenrtot and R Crombes ; \ ariafion of the refractive 

index with tempi 1.11ur<. Numeiical comparison of 
the dilh lent Inirnul.i- proposed. 

August 0 G ( es.'rro in the ('hair. 0 . Servaicc : 

Hh quadrics of revolution - \. Dcmouiin : Encircled 
Sl| rf. | ( ('• '■ " illtm Synchronism of |} l( . respiratory 

movements .mil [In cardiac pulsations of fishes ff. 
Rouche Par .illuorumrlanitroben/otc acid. 

Oc tolmr ,S. (Vsuro in (lie chair. Stroobsnt : 
Ohservahons of Saturn made rn mil at the time of 
dis.ippeat.nice of the ring. |. Vernihaftelt : The 
Rraplnt.il t onstruc lion of tapill.irv menisci.- (. Ver- 
ichattolt I In deter imnation. In (graphical construc¬ 
tion. of III. capillary iise of a liquid between two co¬ 
axial o limit IS |. Neuberg : A problem on articulated 
quadrilrilet.ils . \. tie Hemptinnc • The reduction of 

metallic oxides hv die silent electric discharge.- f.. 
Godeattx ■ \ linear congruence of skew rubies. M. 

Keelhof! Air v's formula. 

W\sHiN(,n>\, D.C. 

National Academy ol Science*, Proceedings vol t>, 

No. to. Or tober, iq:u. A survey of research 
problems in grophvsits prepared by t'bairnien of sec¬ 
tions of the American Geophysical Union. This de¬ 
tailed research survey has the following major sub- 
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divisions: W. Bowie; Present status of geodesy and 
some of the problems of this branch of geophysics; 
H. F. Reid.: The problems of seismology; C. F. 
Marvin • 1 he status and problems of meteorology; l.. A., 
Kauer : Some of the chief problems in te.rrestrial 
magnetism and electricity; G. W. Mttlehale. : The 
problems and functions of the Section of Physical 
Oceanography of the American Geophysical Union; 
II. S. Washington . The problems of volcanology; 
R. l>. Sogtnan : An outline of geophvsiral-chemical 
problems.— \V. D. Harkin* : dhe ionisation of strong 
electrolytes. Discussion of the various meanings at¬ 
tached t<> the vvotd “ionise.’’—A . Webster; 

condition for Helmholtz’s equation similar to Lamd’s. 
-j\V. Duane, }|. Fricke, and \V. Stcnstrom : I he ab¬ 
sorption of X-rays by chemical elements of high atomic 
numbers. J lie critical absorption wave-lengths of the 
K senes of most of the available chemical elements 
fiom tungsten to uranium were measured. The values 
of the wave-lengths are uniformly larger than those 
obtained by photographic methods, bv an amount be¬ 
tween i and > per tent. R. II. Hall - The Thomson 
effect and thermal conduction in metals. A continua¬ 
tion of previous papets on thermal conduction. Data 
are given for eighteen metals, and computed with 
the- theory.— J. I.ipka : Motion on a surface lor any 
positional field of force The complete geometric char, 
acteiistic properties of the system of trajec lories are 
determined. 


Books Received. 

Geography for Senior Glasses. By £ Mnrsden 
and I . Alfotd Smith. Pp. x + 521 + 14 rnlomc'd maps. 
(London: Macmillan and Co., Ltd.) ;v. 6 , 1 . 

Islands Far Away: Fijian Pictures with Pen and 
Ihush. By Agnes G. King Second edition. 
1 !’• xxxii + 25O (London: Sifton, Praed and Co 
Ltd ) rXv net. 

Catalogue of Scientific Papers Compiled by the 
Kmai Society of London. Fourth series (1X84-0,00). 
A ol 17, Marc P Pp. v+1044 (Cambridge ■ At tile 
l nrversitv Press.) net. 

Relativity and Gravitation. Edited bv J. Malcolm 
Bird. Pp. xiv + 345. (London: Methuen and Co., 
Ltd.) X.v. 6 d. net. 

Atomic Theories. By F. II. Luring. Pp. ix + 218. 
(London : Methuen ard Co , Ltd.) rjy bd. net. 

Guide Pratique de Sylviculture/ Bv Dr. F. Bank- 
hauser. Troisrcme Edition frangaise', by M. Petit- 
merrnet. Pp. 348. (Lausanne, Gendve and Paris’ 
Payot et Cie.) 

Bartholomew s General Map ’of Europe, showing 
Boundaries of States according to Treaties. 35 in. 
bv 23 in. (Edinburgh- J. Bartholomew and Sen! 
Etch) ij. net. 

I.e Parasitisme et la Symbiose Bv Prof. M. Caul, 
lerv. (Encyclopedic scientifrque: Bibliothequc de 
Biologic- generate.) Pp. xiii + 400 +xii. (Paris: G. 
Doin.) 14 francs net. 

Plane Geometry for Schools. Bv T. A Beckett and 
F E. Robinson. Part 1. Pp. viii + 230 f v. I London : 
Rhin^tons.) c; ?, 

Hellenism and Christianity. By E. Bevan. 
Pp- 27 a (London : G. .Allen and V.’nwin, Ltd.) 
J2.t. 6 d. reel. 

Department of Scientific and Industrial Research. 

"I he Geological Survey of Great Britain and the 
Museum of Practical Geology: Report of the Geo¬ 
logical Survey Board vvitlr the Report of the Director 
for the Year iqao. Pp. 25. (London : H.M. 
Stationery Office.) is, net. 
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The Psychology of Society. Bv Morris Ginsberg 
Pp. x\i+i74. (London. Methuen and Co, Ltd.) 5s 
net. 

Minister** do PAgriculture Direction Gi'nprale des 
Laux et Forets. fj«* Partie): Seixice des Giandes 
Forces Hydrauliques (Region du Sud-Ouext). Re- 
sultats Obtenus pour lc IkTssin ile I’Adour pendant 
!e.s Annees 1917 et 19iS • Tome 7, Fascicule A 
Pp. 39 +Charts 2-51. Partie. Kau\ et (,enie 
Rural. Service des Grandes Forces Hydrauliques 
(Region du Sud-Est) \rinrxe 1 du I ome 9 \nelle- 
ments. Planches 162-191. Annexe 2 du l'ome 9: 
Cartes. < harts 2 1 -\S. 2 r Partie - K.uix et Ameliora¬ 
tions Agricoles. Service des Grandes Forces Hvdriiu- 
liques (Region du Sud-Est). Compte rendu et RAsul- 
tats ties Ktudes et Tia\au\ au 31 Deiembie, 191;. 
Tome 9. Pp. 49/. (Paris. Minister** de I’Agricul- 
ture.) 

Exceptional Children and Public School Policy 
Including a Mental Survey of the New Haven Ele¬ 
mentary Schools. By Prof. A. Gesell. Pp. 06 . 
(New Haven: Yale University Piess; London. 
Oxford University Press.) 4 s. 6<i. net. 

Laboratory Manual in General Microbiology. Pre¬ 
pared by the Laboratory of Bacferiologv ami Hygiene, 
Michigan Agricultural College. Second edition. Pp. 
\\ii-f472 (New York: J. Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd.) 215. net. 

General Physics and its Application to Industry 
and Everyday Life. By Prof. E. S, Ferry. Pp. xvif 
732. (New York : J. Wiley and Sons, Inc. ; London 
Chapman and Hall, Ltd.) 24s. net. 

Handbook of Meteorology : A Manual for Co¬ 
operative Observers and Students. Bv J. W. Redwa\. 
p P . v+294. (New York : J. Wiley and Sons, Inc : 
London • Chapman and Hall, Ltd.) 24s. net. 

Organic Dependence and Disease* Their Origin 
and Significance. Bv Dr. J. M. Clarke. Pp. rig 
(New Haven* Yale University Press; London: 

Oxfoid University Press.) 12 s. 6 d, net. 

A Treatise on the Transformation of the Intestinal 
Flora, with special reference to tlv* Implantation or 
Bacillus Acidophilus. From the Sheffield T.ahoraton 
of Bacteriology, Yale University. By Prof. L. F. 
Rettger and II. \. Chepliri. Pp. viiA-135 + 8 plates. 
(New IIn\en : Yale University Press; London* 
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328 


MATURE 


[■November 3, 1921 


Horn (JrouKAriiM it Ho< /wr (at .f.uli/in Hall;, at 
Hllton hirwjMoa Tim tucco 
Rotai f’s-tTirin 01 BtsrnsB AiuRitfits »t y 30 ]* 

Inruitf inul \/j(ir**« 


S 3 ^ M. 


\v. | iMt-KHiii, Coi ?,rr,K or Hen set AHt> TitavoLoor, at 5.3ft.—Dr. J. D. 
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iiialia \ , Lumnioiihi and larujoid*';*. VI, Huiuiuart amt 
CUhHifif-nt Inn <>/ flu- T./nguis nf tljo Piimatcf.—K. I. I'oc.n-k ■ 
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at 7.10 l>i \ Cilciehen The I’nth of Hnvs in Pensoope* 
having an !nvettin; r Svstim tomprj*iny Two Separated Leuseg. 
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IvsTlT) U oi Mnus (l.omloli Section) <nt RijviiI School of Mines), 
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and Stumim i nur Dr t' K Harford • The New Psychology 
and ifs R i Jut inn to Proldc m* of Vision. 


PUBLIC LECTURKS. 

(A number m bnickrfg indicate* the number of a lecture 
111 <* rfr«V« ) 


THURSDAY, Novkjibfk 3 

PkIvcrntty CoiiMiF. at f* - Prof. J. K 0 De Montmoronoy • 
Foudallgm : The Itac kground of the European System (1). 
latrriiUL Cor.irciK or Sciinck ash Tkcunoiout. ut 5 30--W Boteaon : 

Recent Advances in Denches (1). 

Chadwick Piano I.fcti lit, (at lleyal Institute of British trohl- 
ti'cta), at S. -Prof P Groom • Dn Rot of Wood and Sanitation. 
FRIDAY. Novrwbrr 4 

FRiYsnaitT CoiticoK, at 4 30 Dr J C Drummond i Nutrition ( 4 ). 
At S - Prof G Dawes Hiekts Our Knowledge of tha Real 
World (1). 

.vavD.tr, novuahkr 7 

Krvi. a (.’outfit, at 5J0—l>r. W. R, Ormandy: I-jqqid Fnel 

Eiikmcs (2) . . - . 


NO. 


2714 , 


! Kiv.'s ( on rot. at r > M Prof II. Wildon Carr- The Modern 
!, Seuntihe Ft-volution and its Mcnnim,- for Philosophy (5), Thfl 
Prim Hi'e of Relahvin -Di. W Brown Psychology and Psrnho- 
theinpv (A) * I. J. Kent |CaAnadc Synehronous Motor* and 
I Gent rafors i4). 

M'EltWSRAY, NovrMarn 3 

j Kivr.’*• Corf.rc.i ut 4'td Dr C Dn Kano IfiMoloffw of the Nervous 
bystem (3; U 3 Pi.— Prof R R. Gate* Flora c.f tho Butiah 
I Empire 

j Hc noot or ()hi»ntil 8ti wii, at Jl.— Rev W Sutton Page : 

[ Chaitanvu and the Vaishnava Revival m flic lb’th Century. 

Tmimimu. (oiik.i or s< irvcr \ni> Tkhnoioot. ut- £ »30~-Dr J. D. 
Kali oner Tho Wond»rs of tiiolojfv (Swmey l.ccturenl i2). 

; TnritsD n". Suy,mr« m 

I fwiuaur Couvi.K o» Scirvcy xvn T'r<RNOLoor, ut 3—W. Roteson : 
Riiont Adranocs in Genetics (2). 

r.uvmsm Couvor, at -Prof J. F G. De Montmcreuiy • 

European heud.iliMii Tt« Vunution nml Diouy (2) 

Rirkiikr CoiiKc.r, at o 30 Prof V Sodilv The Reftunfi - of Phwl- 
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Applied Anthropology. 

A Hu louiM ol tin it ' rnl m< t ting ol die 
Ihilish Assentation m b dinbui g Ii out ul (hr 
I ssiuils of iht Audit Opolog « ,|J St t 1 K Ul Was ( 1 1 
"ted !i> (he dm< usston ol Lh< wavs .uxl means hv 
' in«li flu s< it'ii' i of audit opolog v might hr math 
4 grt alt r pi .it Ural ul ilil v m 1 hr admimstt ul h m ol 
lx I'tnpiu, pal t x ul.ti 1 \ m relation to 1 1 10 gd\UH- 
)n ML ol otil subjt t I .uxl h.xkwatd [.tins 1 in 
jinstion w is raised h\ .i t oMiinuiix .ilx ni Itoni Su 
vx li.itd I <*ni])1*‘, u ho, unlof t iin.tlch , \us iiu| .tide 
o In pu M-lll in pci soil lit I ( ( .lilt'd t lu I .ii t t h 11 

n dir rouisp of ins addle ss ,m pirsidt nt ol tin 

rttion .it (lit' Ihtinmgham meeting in X|i ;, .nnl 
n .i (listussion whith had lx.cn In Ul Lilt r in tlx 
ante met ting, lx* had brought this (jtn stion belme 
hr \ssnt i.ition and rr't aptUduUd tlx sups uhxli 
ad hr rn lalscn afteiwards 1>\ the \ssot j ition 
ml other Ixidirs to bring this m,tiler to tlir notx < 

■I die (iovcmmcnf of that turn' and tin* pnhlx 
Ins movement, which gamed consult iahlr Mip- 
Kw t, was brought to an end In the outbreak ol 
.ar, Onrc more Sir Richard Temple , in the 
'tt sent appeal, urged the necessity fot tlx oflxial 
e( ognihon of anthropology as an essential part 
i the training of those members ol dir puhlx 
( i wees whose duties in remote parts of the 
mpire will bring thorn into contact with an alien 
NO. 27 15. VOT. IO.Sj 


j 01 piunnt.x ( 1 alien I 11 tins i iuI lx ad\o« ated tiu 
j IMstlllltlOl of nil ImpM'al Si l.o.il ot \utluopolog> 
' "I whnh tix mix lion should h< both tin training 
t "* the olhi lal and tlx • o!h ' t iou 1 i.d 1 las a lx .it roll 
. "I tlx d.ili g 11 h(‘H d in I In In Id i.. 'ixli 1 1 aim d 
ollhlils nnl minis, In till 111 1 1 no. « dn suh|t 1 l 

, in.ill« 1 nl tin mslnxlion givin h\ du « bool and 
, iIn basis nl tui du r res* an li 

it is appau.nl that this piopns.d nonius two 
! ul< as whxh 111 p 1 .ii t it 0* it will pi ol • 1 hh in lound 
1 txptdxnl to kt < p quite diMuxt 1 he t|iu Don 
ol 11 on ng should stand apai t liom dial ol tlx 
"i gam ■at n ni nl aiidu npolog x d stixh and ic- 

1 sranh Sii Kxh.ud Jemple’s siiggt-hmi in its 
original tonu as put toiwaid at Ihi mmgham was 
dial the imperial Si hool might he tonslijutid in 
■ mil) 1 i I a ni with nix "1 tix uimiNlxs A < t 
it would lie d 1II it u!( to dt'xlt upon tin (hums ol 
a 11\ 01 x 11111\ 1 1 sit \ , a pa 1 1 1 1 om I in im 1 a 1 t on* it l< t a 
lion. th pt ntit nt to a huge extent upcii possible 
henel.i' lions Sr\< lal ol the ilimi isiln s now liau* 
(utilities lot nisi 1 ut 1 1011 in '.mm , it not all, 

brum Iks nl ant hi npolog v, uxl dn- nuinlx 1 is m- 
* i t a >mg P ut t lu 1, ail ollx i.dK 11 < ogim t d school 
in 11 1 t 1 pt ol Imaix i.d suppoit horn puhlx soiirt es 
would nett ss.u il\ lx siilqee I m a go.iter or less 
dt g m t jo ollx 1 a I t out 1 ol. a pi ospt < I w hx h a 11 1 lit o- 

pnlogots i anno! tig,ml with equ iiiiinih In die 

jut si nt m.ilt of tix si u n< r lit'dom in mt thod 
.mil 111 outlook is t s u nt ml t<> tix nUatxeiixnl 
11 ( dx studv hath rrntir must he liet' to woi K 
1 out it s ow 11 s d v .it ion | ust as < a< h mmt 1 sit v has 
I its distinguishing < liai .x ti t mtx s, s ( , < at It iintre 
of .infill opolog x al trailing should tkulop along 
i dx lux-, whxh t 111 umst.ux t s six h as tlx ill.11 
i at ft 1 ol tlx museums available bn prat tit al work' 

! 01 ntlx 1 lot al t in umst.ux t". mav dx fait lth 

j dus dtvelopmtni a ^lenolvped « 11 ri x ilium, 

I u lie 11 it r in a iinlial st bool m imposed upon all 
I , , utrt s of (1 utbmg, would be ux ompatible. Nor 
is it w ilhout sigmlie.uiM tint tentresol aiithropo- 
logu al si ltd v and research are ixpitlK nx rt asing 
m numbers outside this tountiv In India, m 
South \fii. a, and e 1 m where, st bools ot anthio 
pologv .ue s])imgmg ii|> Sooix 1 or late t it muv 
lx hoped tlx \ will be 111 a position to make good 
dun t l.uni to im Itision in any organist d m he mt 
of nisii in lion 

II, howevei. on these grounds it dots i-m seem 
dt'sji able, to urge die institution id a t eniral *' bool, 
whxh, as Sir Kit hard I emple birii-e It would 
proluhh agtet . is little more than 1 matter of 
mat hint i\. tlx tiaiumg ol da < Hx ial is a 
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q u • ' 1 11 > i) ul vital iiiijini tain « upon wlmh ! i 'tins 
-i ,hh iv |)n abb that llnii < oil!'] 1 m I v <» t > j»’ i null" 
it r. Mpmlnanl th.il main < *1 thosf ' \ 1 1 «» have 
insist* ti upon the impoit.im <: <>l sin It Ir.innni; mil 
pm n tin proposal flu n stnmprst suppoit have 
them->< his In cn .ufiusslul administrators 1 hey 
point out lli.it not only .in sympathy .tod under- j 
■ landinp is,<nti.il in d« .'Imp \\ ills ,i piumlm m : 
.dun popul.it ion, Im! .in«i tliit in ,n qumnp sin li 
•a mp.it I»\ .md I nou It d<_p l>\ ,i lonp ,ind so mi tinu s , * 
piiutul < \p< in n- < .m olln nil intisl Im pmltv ol j 
m.iin nu-t.iLt \> Im li n litlli ti iinmp in .inlhntpo J 
lopu . 1 1 im t hod i' m I on 1 loo I imp lit h.i \ < .i\<rhd it ! 
niusi Im i< i m mix n d (li.ii lilt 11 mn.up .id\ of . 1 1< d is j 
inhndid, u> 1 1 to Him out xp, - i.ilists m anthiopo- 1 
iopn ,il n i . 1 ,, 1 1 , Imi t«, on i ih< I u 1 111 < oil iv i.d I 

sin It ,i l*no w 1< dpi ol piumlivt In Ik t ^. institutions, J 

und modi s i,i thought .is will v n.ihh bun to .u quin, 
m u i ( ,is< in i bK shot t sp.n i i >| I in u ,i \ mj).i 11 k f 11 ; 

K now If dp< ol Ih< ]><<»]>It w 1 1 h w honi In h.istodf.il, j 

• i •> "<11 -1 ' m.ikt il possiblf lot him to .ippiffintf 
l In 1 >i u i inp ol j 1 if ps\ i Iloh tp K al ,im 1 sof in]op n ,t 1 
l.ulois whnh po to m.ikf up lln.it ( ultuii .is .i , 
who!. 

Ih Kivii-, m tin i out so oj ihr discussion .il 1 
) ilinbui p h, dn t i 1. d . 1 11 1 nlmn to .i l.u t ol ( \ (mm 

mipoi l.iin i w hn h is ol If ii o\< t Iook< d lb pointed i 

out th.it on tin mtiodin lion ol ,i < ivilistd adminis- 
f i j t ion (fit.un i in 1 1 \ < custom*. me bound t < > be 
< Iimmatt d, but lh.it it is m t . ss.u v tb.it stub j 

' ustonis should Im umli rslood in .ill tin u be.it- 

mps (Xhfiwjsf, ow inp to tin mtiml.ition ol ! 
tin- constituent elements ol ,i t idture, llie wiiole , 
ld< ol ,i people may be (b.mpid It w.is to this 
th.il In .illribul'd l.irpi !\ lh< (bmp out ol leil.tm 
bnkw.iril p< oplcs I hi i Mist w.is ps\< bolop leal 
millet lli.in matuial they lost 4) 1| interest jn bit 
\ulliiopolopisis .ue t.umh.ti with more than out 
instant i in whnh an ill-( oiiMflf u fl suppt ession ol 
• i natr.f f uslotn lias bad a pm\i < lb < I on s<>< tal 
s( i m I ui t , a for mslann, in South \ f i u a, w h< 11 

intei U i cm t vs i 11 1 tin "biidc pine" allei t< d tJn* 
ltpitim.nv ol all native mamapes On tin. other 
hand, tin- attempt whn li is now hemp made m lliat 
Dimimon lo assp.t the sot nil devflopmeut of the 
native is bast fl i ninth upon a pradual and s\m- 
patlietu .ulaptation ol n.ili\< institutions to eon- 
ditioiis imjxised b\ nml.n l with a < ivibsnl rtini- 
mumt \ 

Ilappilv the mopmfion ol tin luaiinp ot lh< se 
fa« ts upon the preliminary ltaimnp ot tin olliual 
is in. m mmp llu tiammp lor tin- Sudan servin' 
msliluled at ()\b)id and (ainhuilpe at the request 
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Jt is si.iruh necessary to dwell at length upon 
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Chemical Warlare 

I i > !\ dd.\ ./ tii, l\i !>,, i K.i'.hii, v»a/. pi ,n 

I ’■ . ,u ./ 11 a - I >\ \ i. ;.m I ( !< !x 11 ( I ’j j ■ j 

(I o i x k in \\ ( olh’! , ^o,,- , !: ,d i o I id . 

I I I ' I ) 1 os ( >./ (X 1 

1 \ I Is \ pn.il xx.n within tlx I - . iniiiditd 

J X t .11 - lu bull . hat XI ll i 1 ' < d to Hill IX w 

di \ < loptix ill in iht nit xns o| <>|i< :i. . I., (d upon 

l lx xppl x xl to 11- ol s« x ix ( I ,n Ii in.. .\ i w x i , 

U) I It I . i III ;_p t X11 ( ol 1< ss (ll pn t ■ < lit \ nl 

i . 1 n1 1 1 u|x 11 11 \ - r lent ilx k now It dot .. . - i". \• ,< 

most tlti.l'xt pi.xluxhli nxxMiit : o wJu.l. 

bt 11 1 o i o ul > ii ix \ di Miox bmnxii lib bill iS w t 

i«s. i\tt| !..; tlx k i s t . o t it xxxi tlx pit u t( --1 ol 

ill w xi s tt» w 1 1 !x s' 11 m* 111 1 1 oditi hoii i t i int lbod 

of w nixit w huh, in it. sxx no hrotitx uxl in if 
i xlloiu dun ond ot hunixn adit imp i finjui.d- 

! « ll d 111 III' I'HX \ 11| ll " ', i < 11 ,, W III M ! hi I.I IIIIXII' 

tut pit il xolumts of ilx tit xdlx thimine p.t^ 
xp mist tlx Mix d lux , ix hint I h Mi i dx\ m 

tlx Xlliuls ot WXll.iM It w x s I hoi i p 11 ' It lll'-t to 
lux, bi't n x hut tit sp, ixtt , floil (o di lot Ip, lht 
I n ut I, hum i position xxhith ill x t m;i)ix d 
nx 11 xitb oi hphtiup h id I nl< d to t.,! < I Ix irulh, 

IxiWt Xl 1, IS now iltpinnuip In ippi ll ll W IS iht 

III X 11 u I ol .1 IX W XX XI nx 1 hod, d< llbt I xl< ix toil 

i t ix, d .inti w oi! i d t Mil 11\ f lx . t x, n 

hi ton ilx oiiihjt.ik ol wxt, .md in llxri ml dr 

11 p x i d ot I lx u iiixk i t d. m p .it I lie I I xp nt ( m i- 

u nt nip lo .ib t.mi I itiin tlx iim ol i pbxMxtmp 

oi dt [< it i ions p.ist Miortliiip I" tin mthoi ol 

Ilx book helot, lu, 

t h, 11 js , \ id, ix < t lu I 1 hr L i is. i \\ i Iln iiu In 
Hiluli, uxl ilx I Mix sx u-< lit nix .il In liluli lit xi 
1 ix , \x < 11 , mj>lox<d loi this jMiijxiM . - nix i 

\npiist. mi j K, lixhh ant Ix mix , \t '• loi tlx 
s( it, nx nl ih. it soon utlii this dll. lht \ w t i, 
wnil pip wit!) txttidx) oxide .old pimp, tx, both 
will kilo" n btloit tin xxxi (m tlx n \,u poison 
nil - ii itiin , loi use, it xxx belirXtd ill lurid 
; • 11 i'.id, s < )11j t jitot xl ioi n u< 1 1 om .i i k u 1 1 il ! iiri i 
v* oi kmp xl lht In Mituti \\ ( « oiiId I'< m fb< 

1 1 - t s 1 Ji. 1 t blob win I 1 x 1 ). l XX.e. « x i i x 1 1 1 p out .it 
(Ix lu- k xl tin I nst i to It , w ilh I lx in ib l.i i s xiillmn- 
t,i i, t win. in llioi -I'd i;n\ i.iiMxni, i" H ilx l’x 
I :ut it utr i x t i \ nioinmp ' 'Ilx woil ui jnislxtl 
d j\ xlid mpiit, xnd m.iin Inn, s I -xxx .xlixitx m 
tlx buildmp xl tkxtn oh lu k m ill, ts-iimp I: 

’ \ ,u i oimimn 1 nox 1 It dpt lb.it I Ixlx i v i pm him 
fix u m, n xs hxrd as lx . mild ’ S x Inn w r I’m 

it >^oi I ixbt r s .us) .i.n it ‘ ( hit nx >ii i nip ih, i < .e 

,i v. j<>it iii t \ jjIosioii m the n k nn m \x h!i ux» ' 
nl t lu w xi w mi k x\ xs t xi ix d out 11k i ""in w x k 
i iut x-i 11 \ (ill, 1 1 xx 1 1 li d< ns, t louds of 11 u. , >>\ id< 

1 lh< jxnitois Ixpxn to (kun th, mom by a hoM 
xnd dist ox t it d 1 *i ot, "ni S.x hm Ib was xttx 

bxdh hint xnd died soon xftt r ' \M,i tli it .<• « i- 

d, nt I bt lx x, fix* xvoik on , <x odx I o\id, xnd pho- 
p, ix \x.u siisjjt ml, tl, xnd I b, btxt thxf '"rk xx x* 
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mihhI out ‘)' • )iliii 11 n‘ or thimine e omjxjnnd- ' i 

' | J i< 1 ( ai n -mil or mphl min s\ 01 1 mp m tin 1 
institute 0/1 filial piobh f 11 , hul we In. ml mithmp j 
!in irr tint il 11 nbm ui nl \ < > 11 a 1 >.M 1 h < >\ \ ; n < v 

i ml' mloill, in hi'! W .n ^I< iii'ti 11 - m i< ; in 

lit V.liu.lMl .( I ' |( t 1 oj < 11 lit Mill .it M .lilt I III ; 
■ urinri lion ss itli the ii •« "I pa - 

1 hat w Init 1 1,is t Him (<> lx Lm-v n .m “ i In m" ,il 
wuriaic " w.is mlniildl Iw tin <"1111.111- |n In tin | 
novel and d 1 .1 mpm .Iiim; It.Mint nl tin Wat tin \ j 
Imd so sedulmi ,!\ pi.iinii d <i■> abund Mills prosed ; 
i)V 1 1 s|||, (ji]» 111 t oiim, • 1 lie //,iimi/i Im 1\m < 11 

the litti’i". I 1 II .Hid tin Inti 11 - m 11 Meimin ‘ 
limit. 1 In "i ;,i m ml im 1 v Im h <<mtr.)lhd 1 1 n 

preat < In mi. .J m.mill n t in iii’' t tablmlnne nts m! 

ticrm.iin, u.i 1 omph t< Ii w.i nminls linouph ; 
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Inst instant 1 , !< d tin (leirnmm In plan Ihtn in w ! 

1 | 

u.n method I In unujin pnsitiMii ol tlnn pie at 1 
ni.inul n. tin nip estnbhslune nl s, with tin if --pi 1 ml 
i’I.k Iiiik i\ ,mtl < spent in t , ihmi pm 11 < t mpnmsj- 
Inm .1 in I "i u nlilii diieitini., tin n uitmmlt <0 
t >} x_ 1.11 ion, tlnn bundled - t »l n .inn d < In mis! and 

tin ,r thousand-. ul skilled workmen. pase tlx 111 an j 

o\ ei u In hump ndsnntepe o\et then minus I In | 
maivel 1. that th<\ -hould ha\t ullmi.Mtls laihd j 
I he\ had tin initial ad\.ml i;m nl smpu-e, and I 
at Ol U ptlind it m tillaill 1I1.M tin was In tin j 
roast, whnh it was (Inn «>}>)<< 11 \ 4 lit 1 c a < 11, w .e j 

open to tin m, htii In tin mi in nl Ihos mImic e j 

they uerr made blind 'o tlnn oppni {unit \ , and u< 
all know tin st <ju 1 1 It was that tin \ 11 u - 1 s wit 11- ! 
alls beat tin I n 1 m.un at linn own paint 

What w < a 1 e now 1 nm < 1 m d In know 1- w In I In 1 
the panic w t<» tontunn I la- > lit nm .ii wail.in 
tome In -Mas Militnis txpeits nppnientls halt 
betsvoe'ii two opinions I he ismh would stern to 
rest with ('(ilium lies issut will pi\ t In r pause 

\i) J 7 1 s. i| 1 OtS I 


n> think 1 host who si e k to puide her pohe \ 
must tak< stn< k nl In r po-aliun as the war lias h‘tl 
:t Is Mx m tin* same stmnp position now in 
rep a 1 <1 to la r nrp. im 1 in nm al indusii \ 1 hat sin 
<>, < 11 pn d prior In op ; r 11, with the < oik lit ton ol 
!! i.m 1 udti -l 1 s as it was 111 ail tin Mind < mml r ies a l 
that ptijnd, slie set tailed, w hat 1 ham t would 
-h< lmm r>t>v 1 In dt\t lnpnnnl nl applkd 

mi pann 1 hen 11st 1 \ in this t tnmli \, in 1 ram e, or 111 
Ann in a. is not at promt all that wt mipht wish 
Im -t t 1, nr as assure dU it will In 111 tin not 
u mote. lutim, hut it is still \cr\ considerable 

I ,n b < omit 1 v is mime. 1 sin aids bet l< r able to with 
,land tin* (it rniau liien.n t nl poison pas, and, il 
ii<<tsmi\, to n lahatc with it, than it was hall a 
d« >/( n \ t a 1 s apo 

\\ , haw leal in d h\ t \pi 1 a m < I In ill it lal 
ad'.antapi nl 01 pain-a I n mi and '•iii|iiN' in tin pin 
(|m lion and nnhlnis u-e nl pm mi p.e- no loupe 1 
1 e .1 s w 1! Ii ( u‘mi.m s at least, I < > noth nip h! < then 
Imiiid t \ im; '■she has all t ad\ paid d< ai Is , hot h 
mol.ills .md mat* nalh , !rn In t lnia(l) ol tin 
llapm ( mi'tnlion 10 wimh sin had sub-( 1 il« d, 
,md M a ""I dilli< nil in -mppe I im aim uhtiehx 
-in (,m In si,|| tuitlui ptimhs,d -.hould sin fail 
t i pivt .ah (111 a l < assinainc, win 11 n<|iiued, that 
-in nit am. to abandon tin m w war nntliod -In 
has niUiilid Should sin In r < () 1111« «| |o abaiulmi 
;l - [hi- , - a nmll t 1 w Im h -im l\ lall - w it Inn tin 
pnm u w < H tlit W a-huip Inn < mHmtmi <m dm 

II m.nm 1 >t I In ( uv< ii.ml nt tin I < nplit •>' 
\ .11 hiiis h.m "Iliads in> nit iiialls dt alt with it 
\i In h '■■>, now 1 \« 1, 11 (pmt - to In more csplie ills 

dn ( < 1< d in 11 Mon ns ( 1 , 1 In pnw t 1 it! iln ! « a pm 
.Hid- in Ik st i enpl In m d it > t 1 inhit it to dt al mm t 
( lb t li\< b w 11 h In ( at In s ol Ms n pula turns 

It tin < e nnan mrn.n t s\ ( 1 ( itMlloscd tluti 
would jiinimhls hi huh ihllnulls in s(<iump mlc m 
n 11 imml .tp 11 ( un :.1 amonp menil m 1 s ol the 1 a apm 
! 1 > raids mu ( iiiui < tin aitnh of tin llapue ( oil 
\ i nt n mi I n al>s| am 11 nm l In 1 m nl pi o jt c lilt s t In 
mIiji i 1 ni 1 hull is iln dilliision nl asphwmtnip 
m (1(1(1(11011-- pasts ’ ( k mum cannot continue 

m 11 mam niitsuh the 1 i apm Sooner or late 1 
wit will put Inisell in mdci ami apph to conn 
1,1 lh 1 ii.iliuiul position and her tulun as ,1 
wmld-l'owm will ncjuiii it Once a member sin 
nnml substnbe to. and must nbes, its conditions 
It must 1 ( st with tin Leapur In cnlorce, il nc'ccs- 
sar\, (n minus's ohhpations lilt loss nl the 
niaikets nl the world Im the products the Inter- 
r^stn Ik nii him h.ill t on 11 ols 111 ip Ii t be the- hast ol 
1 Ik pi unities sh, nnpht lx made to incur for a 
hr t at h t>f them 

Iln whole slots of the inception and develop¬ 
ment nl pas warlare b\ (iernmns has still to lx 
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Scbwartes's hook, “ Dre Techmk im YVeh- 
rrlege,” throws some light on the .subject liom 
he Gfrm.in side, and we have references to it 
n such works as I.uch'ixlorfl \ "War Memories." 
jl'he report of the Hartlej* mission to the German 
chemical factories in the occupied zone, and Gen. 
Hartley’s report to the British Asmx iation, taught 
Os murli and revealed the intimate association of 
’Ihe all-powerful I.G. with the German War De¬ 
partment. Major I.etVbtiiC; in the work under 
review, has undoubtedly made the most consider¬ 
able contribution to the history of chemical war¬ 
fare which has yet appeared. He has described 
|ts rise, the nature of the various lethal substances 
employed, the modes of protection, the efforts of 
the .Allies to retaliate, the sineessive attempts to 
(secure the initiative, and chemical warfare organ 
isation in Germany, in this country, and in 
America, lie has said comparatively little respci t- 
ing !•'ranee, hut its store has been admirably told 
by I’rof. Moureu in his "La t linnie vt la Guerre," 
ralrcaily noticed in these columns. 

\ Ihe weakest point of Major Lctebure's book is 
its constructive policy. He proposes to counter 
the German menace by breaking down the German 
monopoly in" the manufacture ol synthetic dve- 
stnfls. Ibis, he says, can be done only h\ wh'l 
he calls “a redistribution of organic- chemical 
forces. 1 his, indeed, is the one solid ebemu al 
disarmament measure vvlmh can and must be 
brought about." But how? By inlertenng with 
"the play ol ordinary economic laws." Mho is 
to intcrlerel'he League ol .Nations. Surely 
this is not even a counsel of perfection. Nobodv, 
however powerful, can long n-sist the play of 
ordinary economic laws. As somebody has ob- 
seived, the result would be that the economic laws 
would come back at you like a punch-ball. 

T. Li. Tnoiu’i-. 

Alfred Newton, Ornithologist. 

Lt/e of Alfred Newton, l’rnfcs.\or of Comparative 
Anatomy, Cambridge l nivcrutv, iSfiO-njoy. 
By A. K. R. Wollaston. Willi a preface by 
Sir Archibald Geikic. I'p. xv-t (London : 

John Murray, 1921 ,) 18.1. net. 

D URING the fourteen years that have elapsed 
■since the death of I’rof. Newton main of 
the older members of his circle who had eagerlv 
anticipated the perusal of this volume have passed 
away, but every British ornithologist will welcome 
an account of one who for half a century was the 
leading exponent of the science in this country 
one, too, whose remarkable influence in all matters 
relating to tsbe study of bird-h'fe can by fully 
realised and appreciated only by /hpse who fcad the 
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good* fortune to participate in his friendship. As 
lVol. Newton Kept \ulummous journals and seldom 
destroyed a idler, the woik, as .Sir Archibald 
(icikii points out in Ins picture, lias been given 
largely the charm ter ol an autobiography. With 
tins wealth ol material at Ins disposal, it is greatly 
to be rej*letted that tin* author has found it 
necessary, owing to the increased Mists ol publica¬ 
tion, to reduce the \olurne by nearly hull its hulk*, 
and we feel certain that a holder poln \ m this 
respect would have entailed no loss. Mr. 
Wollaston, however, has made a can lul selection 
of hisrfimtenul, and has succeeded in prodm ing a 
vivid picture ol the \aried activities and interests 
ol a life ot su< h fullness as is vouchsafed to but 
lew, drawn from the professor’s own Idlers and 
journals, and (rom the cor responde.ru r anTl recol¬ 
lections ot those who were intimately associated 
with him. 

Students of the history ol /oology in this 
country will find mm h new information in the 
chapters dealing with the foundation, in Newton’s 
rooms at Cambridge in 1S5H, ot the British Orni¬ 
thologists’ Union and its journal, 1 he //ns, and 
with the part played In Newton in the carls pro¬ 
mulgation ot the doctrines ot Darwin and W allac.e. 

Much mil) be learned horn the glimpses that 
are given us of Newton’s methods ol work and 
of the extraordinary pains he took to ensure that 
perfect accuracy, even in the smallest details, 
whirl) characterises ever)tiling that he published, 
and renders it as perfect as human effort could 
make it at the* time. His greatest woik, the “ Dic¬ 
tionary of Birds,” displays research and scholar¬ 
ship unparalleled in orruthologual literature, and 
must ever remain one ol Ihe < lassies of the science. 
Newton’s desire for completeness prevented the 
publi< ntion of works on the great auk or gare- 
foul, and the histoty of the great Imstard in 
Britain, for which he had been collecting" material 
for many years. It is to be hoped that the atten¬ 
tion now directed to this vast store ol material may 
lead to its speed\ editing and publication. 

Space will only permit ol a reference to the 
character-sketch contributed by Dr. I'. H. H. 
(luillcmard. Here we see the prolessor in his 
study in the Old Lodge at Magdalene - “the nest 
in which The Ibis was Hedged” where every 
Sunday evening he was at home to »n\ membor 
ot the university who was infcristid in zoology. 

It was here, rather than in the lecture room, that 
♦ his influence on zoological thought at C ambridge 
was exerted. To cjnote the apt remark of Sir A. 
Shipley, “New ton’s Sunday evenings saved 
zoology as the science of living animals in Cam- 
' bridge* 7 ‘ ^ ri W. H. C. 
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Fruits of the Tropics and Subtropits. 

Manual of Tropical and Subtropical Fruits 
Excluding the Banana, Coconut, Pineapple, 
Citrus Emits, Olive and Fig. By \V. l’openoe. 
(The Rural Manuals.) 1 ’p. xv : 474 r -'4 
plates. {New York : The Macmillan Co. ; 

London : Macmillan and Co., Ltd., 1920.) 
301. net. 

CON'SI DKK \ HI.L literature on the more 
important lruits of tropical and subtropical 
Countries exists, much of it in the term of bul¬ 
letins or .articles in journals which are not easily 
accessible to all who require them. A voltfhte in 
which all the more valuable information so widely 
distributed had been collected would have proved 
a boon jo many. Stub a purpose Mr. l’openoe\s 
manual has, in a huge measure, fulfilled. But 
the work is tar front being a mere compilation. 
The author has drawn freely on the writings of 
others, as he admits, but his wide knowledge of 
the subject has enabled him to select critically 
from the material at his disposal, and having 
travelled extensively in tropical and .subtropical 
regions as agrieultui.il explorer for the United 
States Department of Agriculture, as well us 
having had practical experience in fruit-culture 
in California and blorida, he has produced a 
volume based largely on his own observations 
and experiments. Certain well-known fruits, as 
pointed out on the title-page, have been excluded 
for the reason that they' have been already dealt 
with in other volumes, while the term “fruits,” as 
understood in the volume under notice, does not 
include nuts. 

I he work is divided into sixteen chapters, the 
first being an excellent article on tlie outlook for 
tropical fruit. then follow chapters on the fol¬ 
lowing and related fruits: The avocado, the 
mango, the annonaeeotis fruits, the date, the 
papaya, the loquat, fruits of the myrtle family, 
the litchi, the sapotaecous fruits, the kalti, the 
pomegranate and the jujube, the mangosteen, the 
breadfruit, and miscellaneous fruits, among which 
are included the durian, vnramjiola, tamarind, and 
tree-tomato. Before the index there is a brief 
bibliography, and in addition to the twenty-four 
half-tone plates there aio sixty-two line-drawings 
in the text the book is well printed and in 
every way a worthy companion to the many ex¬ 
cellent works comprising “The Rural Manuals,” 
edited by Dr. L. H. Bailey. M’c have no doubt 
that it will he regarded, as it deserves to be, as 
one of the standard hooks on tropical and sub¬ 
tropical fruits. 

There are probably few fruits ,of much im¬ 
portance, in addition to the si^,named on the 
NO. 2715, VOL. lS8] 


title-page, that are not included in the work, 
though in some cases the information given about 
them is necessarily very meagre. We observe 
that none of the Cueurbitaeeie is mentioned 
Most of the fruits of this family are apparently 
outside the, scope of the volume, though 
hiinllwsieyos hornda, the riarras or ’nara, a 
native of south-west tropical Africa, is one that 
might have been included, for it appears to have 
qualities that would render it an invaluable plant 
lor hot, dry, sandy regions, where very little 
vegetation ot any kind is found. The late Prof, 
H. H. W. Pearson said of it in the Kent Bul¬ 
letin, iqoy, p. 344: “For about four months in 
the year the fruits and seeds render the 
Hottentots independent of other sources of food, 
and to some extent of water also.” 

Our Bookshelf. 

How to Teach Agriculture. T Booh of Methods 
ln lb's Subject. By Prol. Ashley Y. Storm and 
Dr. Kary t . Davis, l'p. v 119434. (London: 
J. B. Lippmcott Company, 1921.) us. hd. net. 
Dt;s. St ok vi v.xo Davis have produced a book 
entirely lor the teacher; they develop some inter¬ 
esting ideas and make a number of ■suggestions 
which cannot fail to be helpful. The book con¬ 
tains an interesting chapter on teaching through 
I'haits, slides, and hints, which could he read with 
advantage by many agricultural teaches in this 
country. 1 he authors state that the use of films 
as a means of teaching is rapidly gaining ground 
in America. 1 he expense ot the projecting 
machine is being reduced bv the manufacture of 
smaller and less costly models, while the expense 
of the films is being lessened by more economical 
methods ol manufacture. 1 e.tellers and producers 
are co-operating in making films that are actually, 
and not mcielv ostensibly, educational, while the 
inefficiency of the film service is being overcome 
by the development of co-operation between 
schools, colleges, and commercial and teachers' 
organisations. 

The Electrical Transmission of Photographs. By 
M. J. Martin. Pp. xi +■ 136. (London: Sir Isaac 
Pitman and Sons, Ltd., 1921.) 6 s. net. 

Ai t hoi ( .n the transmission of photographs over 
telegraph circuits may still be said to be in the 
experimental stage, a number of processes have 
been developed to a considerable extent, and 
already pictures are sent over the London-Paris • 
and other lines to a limited extent in illustrated" 
journalism, fhe author summarises the work of, 
various inventors in this field, and the processes- 
described include those depending on the action 
of light on selenium, and those in which a stylus 
travels over a metallic image. Full instructions 
are given for the construction of an experimental ' 
equipment, and a ? chapter is included referring 
briefly to the wireless-actuation of . such apparatus. 
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Letters to the Editor. 


fAf Editor docs not hold himself responsible for opinions 
expressed by his correspondents \eithci con he nuclei take 
to return, or to correspond with the writers of. reject'd 
manuscripts intend,d for tlllsfir oily otlur port of N, llhl 
Pro notltd ,s taken of anonymous tniiimiiuiuitiuiis. | 

The Age of the Earth. 

Ai tile discussion on llj«. age of [lie earth at Fdin- 
irgh we were unfortunately pn Willed from luunng 
r. Jellrcyy's contribution owing to kick of time. 1 
‘VC. honour, tead it with iiuetcst in NreKti ot 
ctoln-r 27. My only olijut in wilting now is to 
muir to an .illusion in it,: “ Loid Rayleigh's sug- 
istmn that the eattli must be hemming hotter " 
■><-' «or(U I used were carefully qualified, and I do 
it think that 1 can do better than quote them • “If 
|the radio-active materials piesent in the eatthl are 
generating more |heat than is now leaking out horn 
She earth] (and there is evidence to suggest that 
Rhey an), the lempeiature must, accoiding to all 
received views, be rising,” 

(' I appieiiate tin- difficulty of such a supposition as 
ttcariy as Dr. JSJreys, R.nmmt 

1 Jming 1 Kuo, William, Evs<>\, Orlobci 


Inheritance, Mendelism, and Mutation. 

K Nuuk (August <8, pp. 780-84) appears an 
aioile by 1 rot. Goidst Inmdt on "The Determination 
. , ' V ' lh, ‘ aullior supposes he ts dealing with 
inheritance. At any .ate, Mend dians suppose they 
ileal with mhentanco, and he declares "we ,,'av safely 

S;i ' , ,llat HI Hu light Ol Mendelism the 

eoik auomplislnd in the realms ol utoloev, the 
Jiohlem is xolvtd as eompleti 1\ as the ' methods <>( 
noiogv pet nut " \ cry prohablv tin- odd chromosome 

>f '' 1,1111 h< ' has i„|]„e: ; ,hut vm massive 

111,1,1 ates dial se\ is d. Ha mined 1 manilv not 
n h< "elyie, hut by the mirlui. of the individual 
>' such tilings ,1s hot n tones lioni the s, s-el-uids 
'«!, temper.uuie, and die like. In wwds 

V",' 11,1 Both sets ol sexual , h.ua, l,‘,s 

" n r ' L [ Ih '' "iihvidu.il. hut. exe.pt in I,,.. 

lennapliioihtes and in " intits xuaiiti " (ahnonnal 
lending) only one set is reproduced Male is 
eyeloj‘ed f.ntale, and vice versa. Tluae is .,||einative 
.Item \ and latency, alternate reproduction, not alter- 
a e tvlierilame. But riltei nation is often i,rc- 
guiai, y or example, m aphides, during a long and 
indeterminate senes of g, iierelmns, the male char¬ 
acters are latent. 

So far as it is possible to judge from oulinarv ex- 

peri.nn; of life, otisprmg appear to hi, mi most 

paenta chanutr,,, as Is last seen when, within 
limits he paienls ate mueh unlike. For example 
when blue-eyed ‘•Mtindmauan crosses with hk-uk-.w-ci 
negro, the 1 exult is mulatto, who, though ho max 
incline mote to one parent than to the oth, 1 is 
conspicuously a hi, nd. Mulattos, mated mge,|„ , 

(onttiuie breed true, hut if succeeding matings be 

faint, r " r "T louch I'"' tar-brush gtows 

famte, general,on after generation. In sexual chat- 
acfcis and eye-colour there is, however, no apparent 
""'mm he child is male ot female,' with,'almost 
at thh, bl.uk e\, s - black dominating over blue, 
denee Vm.''' d . ,r ",' u ' <r ' : anf! fn e-colour furnish evi- 
lo , so , ,S , l,Cr( ' 110 h !c*.idinfi ? Is it reasonable 

Si r hf ,”e f characters to blend with female 
araittrs Is tills what happens in the case of ttulv 

scxLm'’T J ‘ tC animnk :,nd ,,,ant ' i '' ben both sets of 
? u 5 a " S are patent ? For example, do stamens 
ft' with pistils? Plainly, except in cases of “inters 

"N0 r '27i5,.vdt'.* to8] 


'* '“Hy ’ -• . 

hDnd'-nu’! ' Vhc ? f he maje -md female character* do 

, " d nK ’*' less, It I lime IS any Hemline it-is 

indYr'Yi' 1 pa(tl V ‘hataUct s of the one parent 
'f-m mac Chart,ue, sol ,h. n,|,c, g 0 P a | 

^ilh ihr knulr ctivU at tors. 

Sunil, ti l\ with i \ o-i olom With ,u least rare ex- 
M'lionx, "udalios, ,,,, malt. 1 lot how many genera- 
tim thicd, have bla.k ,u- the hla, U 'S 
Zri [j ul 1 * 11 '"ding gem ration mates 

" h ;• ", ■" ‘ftigtll hhie ,Ms ,.iy appear. 

.. coni, tills happen :| d K uiln-i itam,, not merely 
•he 1 . pi .sliietT. m, Wete all ei naie - ih, I, would 

llnl r > m -"‘> -IS dominant in iho ,,, to.. , s m Ihe 

"Oil,"In. lint with lin nilierit.inee ol I,ml, , li.uarters 
ant the 1, piodu, Hon ol onh one the jhlng Is 
J." liensil.l.. F.uh letnfoicement ot I,lue then weakens 
He (ionium,no oi the hla, k until ,t last hi,,,. I.ecomes 
doimn.rm Much till same .appears to happen in the 
I use Oi human monsirosines. idiocy, lime-lip, club- 
fool, and tile like, line mirm.aliiv is dominant until 

the eondilums of muiuie aic in <-omo way altered_* 

e.g. l.v iho icuifoiii imni ol tin- monstrous strain. 
Apparently, then, the long latency of the blue eye- 
oloui Is , omp li able with the similar latency of the 

m.ne ( ll.tiat It i s in aphides, 

w h.at is a mutation - As well as 1 am aide to judge 
h, ;"' 1 ''."'IMtlle, it IS Ml, the l ep, oduetioil of 

whieli is Memlehan, and whiili, mi rcmntonly, is of 
amphinde," .1 ■ spoil " || Inis I,, , ,, said that, 

unlike tluetualions whiih aie lesjMinses (o nurture, 
mutations have h piesent,Hues in the ge, m-plasm." 
hut this is imi.lv a misuse of language, for since all 
(haraetiis are products of germinal potentiality and > 
kiting, nut tun, all must he equally geiminal and 
soinntic As aliemlv indie, il.tl in a loimer coni- 
mimical toil (N virur, August 24, pp H08-10), 
ar able to tile, I , e li.itin d selection 
worlt, its choice is ofiviously among 
not mutations I bus ov< ry sliade of 
to tubri may hr ohsrrvfd ; foi 

surrounding, Munt 1 induirluals resist 


w In in \ ( r v\’t 
actualiv at 
fliirtuntinnv, 
Mist'rptlbilitv 
in th» j sairn 


dis< ,jsi‘ aliuOothi r, otlais ii.rou r mote or loss quickly 
fiom illnrss, wluli rtllwis dir- afh'r lun^ or ^hort 
illni’s^cs; m dilh 1 riii loi.ililMv tin stiin^ency of 
sf'U’ction is diifpiMit , raffs- 1,.,\|„ M1 nftlicted by 
tin bacillus etui in^ <11 \rrvc iluralions t>f ilme, and 
fVfiy rao 1 is nMslant in propoiiion lo tin* ion^th 
and scveiilv ,,f its past , \ p, lie pee Mmeoeer the 
t"ht ntance is blended; thus hall-1,teeds (e.g. Furo. 
p, aits nossed with Asian, negi,,. and American 
bt’lianl ate Stlsei ptil.l. in plo[s,|tiop to Ihe blended 

siis, rpl il.ilii ies of ih.il line, stoi-s |.',, r example,' 
Furasi.ins lominunh Mtniir in tin- eiti. , of the tem¬ 
per. ite, rones, whole Mimical, half-breeds almost in- 
vaiialih pirish It is jii ol,able that few of the 
American Indians and Maoris and their half-breeds 
that came to and surviv.d the Great War have 
1 chirm ri home to hv. 

Do tie other hand, a- Dai win noted, man “often 
begins his selection by some half-monstioiis form, 
"• at !, ast le -.oil. modi lie, 1 (ion oroniinent enough to 
latch the eve, or be plainly useful 1,, him " Man is 
iu haste to get results, and ttsu.dlv cannot observe 
-mall dilferemes in ta.es other than his own. Thus 
men the natives ,,f China seem to an Fngffshei in 
ie wh arriv'd as like is p, as in a pod as doulafess 
tluw are In sonic cases, howev -r, man is obliged to 
•elv on fiueluations a- in breeding foj speed in 
horses, whin a thousnnd <o-ordinatid stm, lures tire 
involved. \ thousand co-onlinrited mutations oceur- 
ring in one individual are almost inconceivable, ft 
seems, then, that natural selection, which works for 
the benefit of the individual and his race, chooses 

fluctuation, wWle artificial selection, whichf works 
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it i*/agreed that fluctuations blend. The following j "The fact that the gametes of the cross transuu 
then art* the rival suppositions: —{a) That the in- (or reproduce] each member of the pair pure i$ a 

htffiunce <*f Mcndelian iharacters is alternate, and | strong an indication ay can be downed of the discon 
( b) th.it only llu it production of them is alternate; tinuity between them.'' II that be so, the conversi 

.(a) that Mendeh.in t h< traders do not blend, ;uid (6j j must be itue ako—the fact that the gametes of tht 

that I hey do blend (not with the alternate diameter, cross transmit each member ot the tross blended it 
but with the Mindar eliamrtct, latent or patent in ay strong an indication .i# can lie desned ol ihe con- 

the m.iU); (a) that Menddian characters ate stable tinuity between them. In other woids, if offspring 

and can be eliminated only by s« lective brer ding or reproduce divergent patents unblended, then there 

by retrogiessive mutations, and ( b) that they Hue- is a picsumption that one or other, or both, of eadi 

t unite, and theieiore .no liable, when useless, to pan ol dillrn ntes aiose through mutation; but if 

undergo 1 ttrogrevuon like oilier useless characters; theuj is blinding (he presumption is that the uniike- 

(«) that the turn tion of sex is to mix characters nesses arose through fluctuation, it may be through 

as marbles ol two colours are mixed in a bag, and the mcuinulatton of many successive fluctuations, 

(fr) that the function ol sex is to blend characters For example, since in the crossing of white and black- 

a* two paints .ire blended on a palette (apparently the human races e)e-colour does not blend, it is probable 

result of (his blending is ictiogressive through a pre- that this particular unlikeness arose through iriuta- 

ponderamv of retrogressive variations; henfc the tion (and, since British eyes are of many colours, 

decrease and ultimate disappearance ot useless that we are a very hybrid race). On the other hand, 

charoeteis, including mutations, whereby the rate is since skin-colOur blends, it is probable that this colour 

shipped ol redundant tes as an athlete iy stripped for difference arose through the accumulation of fluctua* 

a race; m this wav, presumably, llu: life-history of lions. SimilarIv, if the progeny of racehorses crossed 

the rate lias been shortened until recapitulation in with ordinary hoi yes do not blend hair-colour, but 

development is jxjsyible); (ci) that species and varieties are intermediate as regards speed, (lie presumption i$ 

have all originated through mutations, and ( b ) that all that the divergency in hair-colour arose through 

natural speties and vaiieties * ave originated and mutation, but that in sptjrd evolWd thiough fluctua- 

evolved through the seleition of fluctuations, while tions. Now comes the j>oinl 1 am driving at. When 

the seler iron of mutations has played a great part we crow artifmal nineties we fteqhently discover 

in the creation of artificial varie'ies; and finally (a) instances of alternate reproduction, especially in traits 

that like does not necessarily beget like when parent which are not vital for existence. Hut when we cross 

and offspring develop under like conditions (for if the natural varieties (whuh carry few superfluities) we 

doctrine ol the Mendelian inheritance be true, the pui r almost invariably get 4 lending in nearly everything 

extracted recessive is by nature unlike the impure cxicpt sex ami characters asuam/cd with sex ( for 

dominant parent vvlume it is derived), and (b) that example, human eye-colour , which iv an attraction). 

apart from vai* tlion-, like does exactly and iu*c«^- A few visas ago there was a beautiful example of 

sarily beget like under like conditions of nurtuie- blending in the London Zoo m a cross between brown 

for example, a daughter would have developed male and polar bear, recrossed with the latter. Ksscntially 

traits like her father had her mu lure been similar. it was a case of mulatto and quadroon. 

Now let us seek uncial examples. Their dis- But (lit crossings <>1 natural and artificial vaiieties 
covery should not be difficult among the vast col- reveal another significant difference. Darwin wrote : 

lections o! bids which have been recorded about living "Besides visible changes which it (the germ] under- 

beings. If the inheritance (not merely the repiodur- goes, we must believe it crowded with invisible 

tion) of Mendelian traits is alternate, how is it possible characters proper to both sexes, to both the right 

to account for the oft-observed reappcaiance in purely j and left sides ol the body, and to a long line of male 
bred' domesticated varieties of long-lost ancestral and feifi.de ancestors sepaiaterl by hundreds, and even 

characters.'' Auordmg to Mendelian theory such thousands, of generations from the present time; 

traits should have been totally eliminated perhaps and these characters, like those written on paper in 

hundreds, or even thousands, of generations before invisible ink, lie teadv to be evolved whenever the 

from tIif) ‘‘pure’’ dominants and roccssives that are organism is disturbed In certain unknown conditions, 

suppos'd to haw* carried on the heritage. As Darwin . . . We comiude that a tendency to this j>eculiar 

pioted : "We see that in purely bred rates |of pigeons] form of transmission "is an integral part of the general 

of evnv kind known in Kuiopc, blue birds occa- law of inheritance." Bui if we study the 1 valence 

sionallv appear having all the marks which charac- which Datum cites and which led him to this con- 

teri.se ('. hvia “Purely bred Game, Malay, Cochm, elusion, it becomes plain that he relied altogether on 

Dorking, Bantam . . . and silk fowls may frequently facts derived from artificial varieties. So far as I 

be met winch are almost identical in plumage know (with one doubtful exception, Kalenchoe 

with the wild G. bankiva." " Pure ” extracted teres- fUimmea crossed at Kevv with K. m Hcntii), there has 

sives haw given dominant offspring, and vice versa. not been recorded a single instance of the reappear- 

Man> similar case** might be cited. If "the central nnce of a latent ancestral trait when natural vaiieties 

phenomenon of Mendelian heredity is segregation,” have been crossed; hut the crossing of artificial varie- 

not even the n union of disunited factors and deter- ties has revealed multitudes of them. Often they havrt 

miners can account for these reversions; for if the a uprated even when there is no crossing, ns in 

breeding lias hern pure, then re in ion, ex hypothesi, nigeons fowls, and many plants—hence De Vries’s 

is inconceivable. In parenthesis, it may be noted that “ever-sporting” varieties. 

an individual niav lesemble a remote ancestor in two Of all the foregoing the human race affords excel- 
wavs: (t) He m.n reproduce a dormant ancestral lent illustrations. Man is a natural species, divided 

trait, thereby midning latent the alternate character into a multitude of natural varieties. Where there 

which had hem patent in his immediate predecessors; has been perpetual war, accompanied bv the killing 

or (2) lie may, through a failure in nature or nurture, of the vanquished, as in Papua, almost every valley 

fail to recapitulate the life-history of his race beyond and island has its biologically distinct race. Obviously, 

the paint reached by an ancestor and bv himself ns a lack of intercourse. (inter breeding) swiftly produces 

foetus—for example, "Occasionally a foal is born with racial divergence, which steadily increases generation 

two hoofs on one or more of its limbs; at long in- after generation—as witness the great unlikene^ses 

tervnk*n foal appears with three hoofs on one or between races separated by great distances, and there* 

more of its limbs,” ^ fore long durations of time. Human, written history 

* NO. 2715 , VOL, I08] 
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(a dilution of four thousand vents; are |„„d 
recording wonders; vet never has a n>, Ini , 
sisirnt human innl-dion lira,, reiordrd 
u«i^. til.,,. l,on, uncial ,sa,n|,l,s,’( l ) 

h ' lv '' hy wav of mu-.ua,„„!s hm 

Heal .'anHas in C < - 4 t mrasuir l.y ,nmnl'io,,s 
,s '''''Klfhan sigregation, | )u , „ Illv Mr,,' 
,:,n r.-,»rndm-U«M,; (,) Wending is unh,,s.,'l ' ■„ | 

| afui I from variations (in. Intlinj, , rMl] , 

Sliding), hkr, alums and m eessmib , . 

[Sund, it is . vi,lent l|,.„ if WI . llM . ,,, , . 

g n.anmi, triad to do), rt.id bung ,,|| ,| lf . nV 

/id, me into ,ourl In „, raiK ' ) ' j ' , ' 1 

jhrvv infill), tl„. dust | ;im ',...' 7 

nil.ins, and the icsl ol the seels I, . 'n ’ 

" *»» he washed awl md tr 

an u.ll ertiur „,lo his kingdom ng.,i„. B ” 

(r it" vt t Kim 

Methods of Improving Visibility. 

Tm- Ohs, nations Of Prof. <'. V Raman (V! 

'"■■tlio.l Of i,n,„ovine I 

•Itllliu of distant olnei Is In |1„. „ , k , 1 

-' hi W mv \ ms ° f •' Nicol ’ s Pnsn, nl.HPcI in i 

C , T U '" U ' h :" )],r :,r " m.'enMinK ! 

Innd l . iden r- , lllon,l 'H |llv "'ll known ! 

an l Hi id, a of inn east,ig the visif,il!tv hv 11,e 
elnnmalKm o -laris, <1 light has received a g r , ,„ | 

"mount r;" ■ .> -nsid’, 

tile \ In,ir ,Itv'I*' 1 " 1 ' • " ,,,k out hv 

t < Minor, ll\ n, connert,,,,, will, fng-pe„H, ; ,| 1 

lie heamless s-nt,Might, |,oth Of U 1 , 1 , 1 , dealt wi' 
pola i, sat, on phenomena. It j,. r . 

p| m ;, <l ngr.n^'xX;: 

. 

Sir \\ illian, r.ooUcs. and fanned 

•mat S O, n "'- 7 h r m m: '"' nvstals a, rigid 

A:-,:;;.Xs; rifc/ir 

lTVr' r, "l l "T fm ‘’ 1>,: " ni " c s! 'nilar effect, anil 

„ j’™ 1 " " ,in r ' f toutnialine 

spec , V rr- ^r tf > an ordinary pair of 
'spj'n.nhs is I)o<5 ( far Hus imrnosc. 

ir--li of" 1n,i r' r a 1 ' ,,il 1 ’ , ’ rM lhr " has found a great 
Li ■ ’ 1«V ,V * nnd oarticulatlv during the 

war mi cornier ion w .ill lhr pir/o rffrcl, in || U a,,, 
par. us used for the deterlion of submarines and 
sufm,anne.sounding, and is, in ronsenuener fable 

’.re"cd' V n H ° r r,ur| '°'' <; pl-'drs of tourmalin,, 
u" perpend,rulnr to the vertical axis, hut the 

par d TT [ :i’? r, ' ,n ; ! P ' T '' r ' oh,;iin -'tf ffPt’t Plates cut 
patailel l„ tins axis. Thin plates of this material 
vhen so.rut and fived into the spectacles ns men 
honed. g,ve ,,,, effect the, benefits of which can onlv 
Pc r, n used when nut to the actual test. Thus for 

Water^i ’ (flare from the 

eve r v r, " n ' n ' 1l « f - ■'! 'he same time the 

depths ''tL ' va,< r (o fWtsiderable 

P lhi<; fnc( will, of cour^». hr* npnrpointod liv 
those engaged in the studv of „and-lifc. P ' 

taeles fl hl;r a ' , . 0 ' ,ca,! ‘) n K 'hf mnnufa, tore of sp,m- 
wh reh, ,nV '. l,d ' r d ° lhtTs rfsiilifiil Ml the seaside, 
vvhinhv, again, the glare of (he water is almost 
'lie delightful tone of the 
’ r,!, 1 ' „ rV f . restful ,l> the «>' e . In photograph.. 
urther application consists m, using , a sheet of 
'NO. 2715, VOL. IO.S] • 
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ourmaine as a light, hit,.,, ulmetn retlectio,), .,„d in 

"" Uui ' ,, 1 1,1 " .. -hining objects. is |' lv 

• mtm.ues ; and while ,t ,s ,,,,t possible 10 take 
pliolog,aphs ,d water dm, lie , un . , ll;m y 

...i.a 

in* .ms o| 11 j i> Mini), 

•' "mil .‘l>l>h<.<|ion. and with whul, an rsperi- 
"nguilled, was the < \annn ,,,, ,11 >>|jot(V 
"""og' 'phs, win, It, owing 1,. 1!,, u ,|. „ature 

weie Ol ue.esMi, mounted t„ low a ... glass' 

I ■». 'Oil, mill d ole, Motion o| these ol,,. . 1 - w f,, um J 
I.". 11 ' ■' '"lions pi on ss (iwiiig ,) 1, i„;i|;, ll |( 

,'p ' '" ul lh< ">"•'"-111,1,1 led, ,l,o„ |,o,„ ’,t,e 

glms I Ills irllertion w.n again , Ilium u, ,i b, ,r„. 

pill's Id I' .11, malm... 

li. so niounled that the v,,i„.,| , N n ,,|. u ., ( | 
v" "1 all, 1,1 the - IH( ,.,e!es. - 

, , ' l""" .'I’Ph; ."ions have' alr.adv l.ej-rt p, ov omuallv 
'’"'He, h„, up to ,|,e p,exnut 
„ ,,m ', '! n "'at will take up ,l„ fa,. 

1 M “ l1 1 1 ., m i v.nli<I. iif, In >w i'vi 1, thnt 

•> \n\ useful imlllslt v .iW.iils llu* fit in Villi the 

IKVpsuv H.lripMM A. (,. ! (> VV M»|‘S, 

.M.uihuionnli ( ollinc, Wills, <>, toinr .\S. 

, 1 1(01 • ( • ' IsiMvs's suggi siiorj (N'mii.i., Oiioher 

1,1 . ."|.'ovin;g v is,hil,t \ at s. ,1 w.,s pm 

f> ' ru V n "' ".ns ago m " Kl. me,ti,„ v S 

..-i .,„,i „ ,,„ lv 

l,l ! K Ihe sin face, 1„„ jj), lsl 

.. d'-l m,e below ,l„ S,,, la,e In 

nf Td" U "' ' K •’ ' hkl " "pple "11 Ihe 

" "" ", ‘ lf 11,1 11 oil. n dibit id, lo d, I eel them 

7,1 " 7 " ""'M'ding will, Ilm uni is,.,„ The use 
;I’""" .11 v up m gnat is,,,,, ibis 

,, 7 ; ,I " V - | , , lhVI„\V,M,e,| lim „ 

I'lmiwfll, 0 (iub«r »s 


Penial and Qemtal SetaB of Lumbricus terrestris L 
Mull. ’ ■' 

„,7 I’ 17 i ( > ' l) "i",gh,„‘\ ■■ \a Ini,,-duelion 

f’ ,,l ' , h v h' 1 ' M' dual Mud, MM, " r.vi, w,d m Nan itr 
;; ". " is slated 1 ha I in 

, ' ,s •* """"'m "I I,, h , | "i„ ,h ( , 

‘ s'gm. nt the ivvo pairs 01 ,| y , ;„g 

; l,,sr lhi; "v 1 ' 1 ,„od,ned m 

th.- P ".’," 1 s, la’ " in Horn,mV | mr< , (lu( . 

hlndv Of Ilie Compaialiv. Vnaionn of 

;) n .""' ,ls - -• I’d 'hi fill!, 1 d,lion, 

d is ,.,nl 111,,t m lit,, sain, w 111 m ih, , of 

jhlellar legion ddle, horn those ol ih, „■ si 0 f tl, L . 
|xhJ\, finer nnd m-.iih with h(«»k^' 

. lnn, ' r „ l, " 1 '! r u aK " •*' P'"' -.f modihed th.-eme 

m somite lloirad.ule, in " \ Manual of |.>, m .„. 

!;!'1 1' • M 7 ih, Ilmd , dii,on, sags 

1 "■ vt nlr.il sei.g ol t],,' , lit, Unfit; ol ,he , w d 

° hr 1 10 1 li ' t,l S'gmiuls Sl.'aighler and 

moi, slende, than those of other segments, wlnrlyme 
'lout and somewhat hooked I he modifu atmn is 

with the ,„e o| the s, l;i . ,,| t|„. ‘ . 

menl dm mg coition, and ,,f ,| u . ,,th,, st,a,gl„ sen,, 
dm mg (lie f,n in,mop ot the eo<oo„ m whi.li ,he eggs 
nre knd.^ I ark, 1 and lla-well, in " \ 'I , vlhook of 
/oology, p, of (he s<con<l cdin.Mi, stair 

"H". fhl ; (he , Iil I'll,] I n. ami tlm, i„ rlif 

"etgdihotn liiiod of (He genii.d ape,In,... nineh 
slumj('r«'r than the rr*st. M 

SvsieiiMlic writers, Imvvev, r (lo whom im,di|catKins 
!" ,ht ' f °nn of lhr sel.,- are of imp, „ e as lurnisii. 
u;g specihe rhar.-niersi, do not appeal n, | MX r rerog- 
m.sed the presence of peni.d sent in s, g„ie„, ,r of 
Lumbricus Ufr^ri.,. Thus Beddard, in “ \ Mono- 
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graph of 1 he Order of Ohgochaeta,” 1895, p. 122 
" Genital seta? associated with (he male-fwres only 
occur in (lit* Megascoluida.% the liudtilid.T, and (rarely) 
in 1 lie ( k owolicidae, Lumbriculidcs; in fact, they only 
k fH.cur in those families of terrestrial Oligochaeta in 
which the male-pores are ptouded with spermiducal 
glands he notes (p. 08X) that the ditcllar setae of 
ihe 1 .uinbricidae are comruonlv modified in sh.ipc, being 
vetv ninth long* r an<! thuuii! than those on the nun- 
ditellar segments. Midiadstn, in the Tierreich 
volume on ()hgoch<i ta, njoo, p. 170, gives as a family 
chararl* 1 of tin Lumhiutd.c that ««>mtrmnl\ the setae 
On certain segment-* of the ant* 1101 part »>f the body 
are situated on papilla*, and modified as genital seta* 
in lit* form <*( “ burdu nboi sten," with longitudinal 
ridges and one or more intei veiling gioovex at the 
distal end lit f.umbncus terrains (p. 512), “Usually 
the ventral ->*ta* **l si gm. 26 or (less often) 25 and 26 
are situated on broad papilla* and modified as giooved 
genital seta*, slrndei, eiiivcri only at the proximal 
end, it> nun. long and 45;/* thick." 

Thi ,'ibove slat* ments are not in all respects con- 
cotdanf I lie fullest of them, that of lioiradaile, 
can apparently be traced 

! /? IX) hack, through Yejdov- 

j j j V skv\ " S v stem und 

I j J Morphologic der Oligo- 

/ j j dimen," 1884, p. r56, lo 

fleiing’s paper in the 
1 \ Zeitschrift fur wissen- 

\ \ \ ichafthchc Zon/og/c, vol. 

\ \ ' 8, TS57, j> 4 tS, who states 

\ ' c (h.it peculiar seta* are 

\ \ found in Lumhtirus n^ri- 

1 ' I roht (another svnonvm of 

1 \ \ J. trrteshis) in the ven- 

I | tr d series in the j ( nth 

I l segment, in the fifteenth 

I or one of the adincent 

’ll segments, in t lie legion of 

j j I segment *0, and, lastly, 

// a Ij o in tin* cliti liar segments 

v (^t pS); those peculiar 

Flu 1 — (dK’iiHi »r*ei t of r tttubruui seta* ate thiumr and 

TSS& Z'izus «*»i 

veimal svl i (it se^mrm 1 , ( > t88). length. 

Some of the authors 
quoted above do not mention any modification of the 
seta* neat the male :i|>erturcs ; <>t those who do men¬ 
tion it some do not say in what the modification con¬ 
sists, and those who describe if state that it is' t hr * 
same as the itiodiOialien in certain other segments, 
e g. those of the ditdlum. 

1 have examined three specimens of Lumbricus 
tcrresttis, all with the clilellutn and "ridges of 
pubritv ” (r>n segments 33-36) fully developed; as 

shovxti h\ the condition of the spermntheca?, two had 
copulated, *nn apparently not. hoi eompaiison, an 
unmodified seta (a ventral seta of segment 17) was 
taken; this was of the well-known tjpe, in length 
074 nun . with the Modulus distal to the middle of 
the shaft (portion distal to nodulus is to portion 
proximal to nodulus as 2 is to 3) 

In segments 8-10 the venlial seta* were much more 
massive than usual, and about i 24 mm long, but 
of the ordinal v tv pc (the larger size of the ventral 
sotiv in the .mtetior segments can 1 h* appreciated on 
examining the surface of the worm with a lens). T11 
segments 12-14 some seta* were massive, like those 
just described, while some were of about normal size 
(0S2 mm. long) or slightly larger (091 mm. long). 

The \i 4 i.il setae of segment 15 were not discovered 
in one of the worms, perhaps because they had fallen 
out; in both worms wliicjtopossessed them they were 
NO. 2715 , VO!.. I08] 
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087-091 mm. long, with nodulus about the middle, 
the shaft gradually tapering from nodulus to tip, and 
only slightly curved (Fig. 1, b) ; the tip was excavated,, 
somewhat like a sugar-scoop (Fig. 1, c). The lateral 
seta: of this segment arc of the usual size and type. , 

The ventral seltc of segments 25 and 2O were not , 
at all modified in tvpe, though they were rather larger 
than the one taken for comparison (096, 1*07, 

1 17, and 1 2 mm. long). 

The *.ctar of the clitcll.tr segments correspond to the 
descriptions of the authors quoted. I hey were 
185 mm. long, slender, with no distinct nodulus, 
though the shaft was thickest a little above fhe 
proximal end; there was a marked proximal curve^ 
and the shaft was almost straight in the rot of its 
extent; it tapered very gradually and ended in a blunt 
point, and was grooved or ridged along its side*; in 
the distal half (Fig. 1, a). 

In the specimens examined, therefore, the only 
modified set.e (apatt from variations in size) were 
those of segment 15 and of the clitellum. The modi¬ 
fication of the ditcllar seta? was I hat described by 
certain of the authors above quoted; but that of the 
ventral seta? of segment 15 was of an altogether 
different l\pe, whidi apparently has not hitherto been 
recognised. .L Sirrnixsov. 

Zoologte.il I)* parlmcnt, Fdinbur glW 'ni\et- 
sit\, September 29. 

Speaking Films. 

In the .Utah* on speaking films whidi appeared m 
Naiuki of October 27 IVot R.mkine x.13 s “ Com¬ 
binations of picture films and otdtnaiv gramophones 
have bi en frequently tried without success sulficient 
to ensure their survival in practice, The difiieulty, 

01 course, inuinl\ arises from the impossibility of pre- 
saving swuhromsm betwrin a gramophone record 
and film " 

'Ibis mechaniial dilliiulty could be overcorne, at 
least in the earlv stag* s of the life of a film, hut 
even then a mon serious difiieulty, which may best 
be described as psychological, wc>uld remain. It must 
lx* icmembitecl that both !>v the film pictures, the 
film sounds, or the gramophone sounds deceptions 
are practised on the human sense's. 'I lie tve is 
i deceived into believing that it sees real people in 
; movement when it is doing no more than witnessing 
1 the antics of gradual d shadows. If the film fails 
1 to deceive the sense of seeing, it fails also in its 
1 psychological effect. The intimai v with which 
devotees of the “piclmes " speak of the “film stars ” 

I who are ‘‘featured" shows that they do indeed be¬ 
lieve that they see them, that it is actually Charlie 
Chaplin or Mnrv Pkkfotd who is present before them. 
It is only when the senses surrender themselves com-* 
pletclv to this deception that the emotions arc fully 
affected. 

In the same way the gramophone deceives- the sense 
of hearing. Unless we can actually believe that we 
hear Caruso or Sir Harry Lauder the enjoyment and 
the effect will remain partial. 

Now, rn\ own experience is that von mnv deceive 1 
one sense* at a lime, but not two. You mav deceive 
the eve with the film or the ear with the gramophone,- 
but if voir attempt to deceive both together failure 
results and both deceptions are destroyed. Some 
years ago T witnessed a film which showed a nigger 
dancing to a banjo. As long as he only danced t 
f or rf ot (hat he was a black-and-white picture on a , 
white sheet, but when a gramophone attempted to 
render the words of his song and the banjo accom¬ 
paniment the illusion disappeared. There, was no ap¬ 
pearance whfltavsr*- pf a rugger >singing. What J 
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ijw was a shadow moving on a screen; what 1 la aid 
/as i\ gramophone- making noU.-s with all tin- f.umliai 
e fects. 

A It is quite possible that in this rase the svnrhronisa- 
•Aon of Him and record was not perfect, and that its m- 
-rcura- \ helped to destroy *lhe illusion, hut it must 
*k r< mniilx n d that both one and the other as Prof 
Tankini: indicates in the case of sjx.ech jeeoids 
wepend in great measure upon suggi Minn 1 he 
dominant part of a word gi\c> us the key to the 
jfvhole. Both words and pictures are scienl rlit ally 
iinperh et," and when W’<* attempt to amalgamate 
hem the n sultant imperfection is so great that the 
-ffcct is w holh lost. Loirnt Pi\mot> 

> 3t Norfolk Street, St land, London, W C *, 
j. October 28. 

£ From pi actual experience I am able neither to one 
^rm noi lo contradict Mr. IVndted’s nun*-ting oh- 
fixations on tin difficult y of practising simultaneous 
juipliniis on the senses of seeing and heat mg li is 
quite possible, of Course pet baps' hk<-l\ that u is 
Vasiei lo produce one such effect than both at on< e , 
put f (an si t no 1 orison, a priori, hu « xpecting the 
• limhlt deception to he impossible It must be jemim- 
*ht red that bofh^mvmg piciutes and otdmarv gramo¬ 
phones lia\« bet n improved gieath timing (lie \ears | 
.Mnct Mr Penciled's experiences, atul that, tonl<I I 
Tailed s\ m btomsalion lie guarantt ed, the results lie j 
tles( t ibes might now he modified considei abh \| 1. 1 
Tendred would, 1 think, admit that if both pit lines 
.'and sounds could la sufficiently improved, the lemain- 
;ing impi r lections, e\en though. possjbl\, additive, 

1 might wt hi so small that tin* deceptions aimed at 
.would both be < ffcrtiw* 

, f he 1 e is no doubt that the photographic and photo¬ 
electric method of recording and reproducing sounds 
: i 4 * much superioi to tlie comparatively coarse methods 
ysecl in oidinarv gramophones; and this mav 
quite well he a n ason, in addition to the attainment 
of m nchronis.ition, for the success of the talking 
pictures produced by Mr. Bergland, and spoken of so 
highh b\ the lima correspondent and hv Prof 
Anhenius. A. O. Rankisk 

Rf>val Folltge of Science. South Kensington, 

London, S W.7, November ?. 

The Differentiation of Boiled and Unboiled Water. 

1 r is often desitable to he able to ascertain whether 
water alleged to have been boiled for drinking pur¬ 
poses has in realitc undergone the tn*atm<*nt. 'Ibis 
*ttav he leadih determined hv means of indicators 
appropriate to the tv po of water, for the effect of 
boiling is alvvavs to lower tire h\drogen-ion concen¬ 
tration bv removing carbon dioxide from solution tnd 
decomposing hicarbonates. 

he>r example, PI\mouth lap-water, a soft wattr 
from Dartmoor, is now ai and gives a \<>1- 

lovvisb (oloui with phenol-reel. On boiling in a hard 
glass test.lube it develops- the full ic'd with this 
reagent, a light pink with phonolphthalein, and a 
yellowish colour with tinmol-hlue. It is then at 

pm^ 

^ digital (ap-suppK is at />f ?7 <*, hut contains far 
UH>re hie ai honate than Dartmoor wa'-r, since on 
boiling it not onlv gives the* full red with phenol-red, 
hut also gives a nioce intense- colour with plienol- 
phthnlein and a slatv-hliie with tinmol-hluc-, dc-noling 
/'Hpo, the limit for water saturated with calcium car¬ 
bonate* in absence of carbonic* acid. 

Water from Blntfdon Reservoir (Bristol supple,) wa# 
found to be and nt Pusa, in Bihar, the 

laboratory tap-wat^r is, at .tpat of five River . 

n-o.'2.7t 5, vox.. 108] , 7 ' ' i . ;;i 


< i.mdak from which it is derived being se*mcwhat more 
! alkaline Running streams mav hi up to p H S 3 even 
vvhen dciivc'd from wills at /dlO-p .Saunders (Proc. 
( amln Phil. Six- , t*>2i, \ol 30, p. *30) has shown 
that supplies in chalk and gaull distticts are- at 
/'ll/ 1 7 ’ coustantlv, streams 1 ising to 

/>! IS .*3 X 5. Sea-water ts close to fills.- 

hot these mote alkaline wateis pianola cd would 
h*‘ an unsuitable- reagent to detect tin unheal* d state, 
as cu-n in it (lie lull t<‘c| is elevi loped, but pin n<*|- 
phlhah in would sc-t ve, showing either a colour or an 
tnciease in intensity with the boiled water 

Highei limiting value's mav he obtained with wafers 
containing magnesium salts, since that foi magnesium 
c .11 honate, on boiling, is close (<> ^lfioo S»a-\\at«r, 
then for e, max approximate to this, and fnsh-wntrr 
ftom a small tesuvoir on Sfaddon Heights, Plvmouth 
Sound, was bv insolation with its nafui dlv occurring 
alg c hi ought up to /'Ho 7. 

On cooling, (aibon dioxide is re ihsorhed hv boiled 
watei 1 his pjoi-ecds until the equilibrium with the 
hie arboiiate si ige L t Cach'd, which is it /dl& 17 for 
s.dmand cal''ten hicaihouafe If is slighllv lower 
for wafer which has hien boded, since it can no 
longer be saturated with tisj>eet to hie 11 honate. This 
stage* still gives a Pond eolom with phenol ml, being 
nioie than />IIX With water which is naturally at 
this reaction when unboiled it j s xlvis.ihlr to make 
a diiecl lest f 1 > mrcrtniii the- time that el,pises before 
the 01 igin.il ten (ion is re-gained, but a positive result 
mav alwavs be* ncrepti <1 i< pi oof of boiling. 

Since one nmissiop to boil »li-- water mav, r specially 
in the 11 e>i)ic's, lead to a f 1t.1l illness, it is hoped that 
tlv- use- of phenolphthnb in. phenol-red, e»i .-thir suit¬ 
able indicator mav hr- of use. W. R (1 Aiktxs. 
Marine Biedogir d Laboratory, Plv mouth, 

Ocloher i1. 

Ophion luteus. 

1ms flv, one- of the larger Ichrieumuiiid.c, appears 
in mv house every \ear in late summer, ‘several 
members of mv familv have complained of being 
slung by if, always at nighf, Usiiallv after the) had 
gone to bed in the- top storv, third above tin* base¬ 
ment. All doubt about the aggressor was dispelled 
hv a voung lady who, when reading in bed, felt a stab 
on tin* arm and saw the insect flagrante dcluto. I am 
informed on high authority that, while Ophion is 
one of the 1 few' Ic line umonid.e which ar«* known to 
sting, and while a small, narrow poison sac has been 
fletec led in a lew spec n s of that immense* family, none 
has been lecorded in Ophion Intern But whereas 
the sting is followed in every instance by considerable 
inflammation and pain, such as would not he the 
effect of the mm- stab of a needle, it seems almost 
certain that some irritant is injected info the wound, 
possibly for the purpose of paralysing the fly’s legiti¬ 
mate victim, as in the case of the hunting-wasps. 

It puzzles one to divine the purpose of Ophion in 
attacking sleeping human beings. The weapon em¬ 
ployed is the sharp point of the ovipositor. Tt seems 
scarcely possible that the intention is that the progeny 
should be lodged and fed in the body of man, woman, 
or child. What is normally the creature* which 
Ophion seeks as a harbour for its eggs and Iniv.r 9 Is 
this known*' Cfnlv once have 1 see*n Ophion in my 
own bedroom on the first floor I was reading in 
bed one night in August last when the- flv alighted 
on the shee-f T regret that instinr f prevailed over 
reason, and 1 dcstroved the creature before the pur¬ 
pose of its visit was revealed. 

HERRF.Rr Mawvflj. 

7 Monreith./Wll^uphill, Wigtownshire. N.B. 
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Indian Land Mollusca. 

I am Sony that in) oiler of the Indian Ojrf-rctilau 
land-snails in tin.* collection of the Indian Museum 
did not reach Sir Arthur Shipley. The oJfei had the 
-upport i»l the (m \ci nmem ol India, which wiote 
strongly to the India Ofliu as to the unfortunate 
elfoa ol publishing Mr. (»ude’x volume without rchr- 
ence to ilw Indian Museum collection. 

i fad. howivtr, lo se<. what tli« war has (o ilo with 
the tase, and pn ler to ignore Sir Arthui Shipley’s 
motive in his aiumpt to introduce it in his letter in 
N\iitsM ol ()<IoIhi j" (p. 271). l’he volume in qties. 
tion was published »n 1«1 a 1, and was, I understand, 
com pic fed AiomIv be foie it u.h published. 1 received 
official infonnilioii that it was in active progress 
from flu I\duc at ion Pip.iilnunl of the t lovernnient 
of India only in the latter patf of last year. M\ 
otfer was made in iifereme to this communication 
through tie* (funnel through which 1 had received it. 

N. Annandu.f. 

Koval « a fit s Club, ^ fainrs’s Street, S.W. 

Curiosities of Nomenclature. 

Ar SmIiou D of the Biilish Assentation in two 
successive' uar- I asked for an explanation of the 
genera* n.uta ('alymeue, without obtaining it from 
a roomful of zoologists. On the second occasion I 
suggest* (1, among other glasses, the remote possi¬ 
bility of a derivation from the Creek word K*Ka\vptA*pi). 
Since tfien, w hde consulting Buckland’s Bridgwater 
Trealise ol 183b for quite another purpose, I have 
found (vol. i, p. 371) a footnote on genera of Trilo- 
hires giving “Cahmem*, from KtieaXvfiHfvrj, concealed,” 
with Buckland’s comment that such names were 
“devised expressly to denote the obscure nature ol 
the bodies to which th«y are attached.” 

Nearlv hall a century after ihe dale of Broqgninrt's 
genus the American caremologist Packaid named a 
genus Cacidoiaa (if l may tiusl Scudder’s “Nomen- 
clator Zoologu us, ” vol. 1, p. 52, and vol. 2, p. 47), 
thus irnplitith assigning his blind isopod to the family 
Idoteida* in the Yalvifeia avvav from its propet place 
among the Aselhda*. Jl.arget in 1.X7X spells the name 
t'cvcidotia (l\S. Kish tomm., i>.irf f>, p 314). Now- 
Dr. Tatteis.all. with ill*' spelling C;ee idolhea (Mem. 
Asiaf. Soc. Bengal, vol. 6 , p 417, 1021), iccords a new 
species of Ihe genus from a shallow domestic well in 
Japan, and observes that “this species is distinguished 
at once from all the other species of the genus bv the 
presence of distinct, though verv small, eyes.” Thus 
we halve in Packard’s professedly blind Idoteid genus 
a species which is not an Idoteid and which is not 
blind, \part, however, from obvious misnomers, the 
endeavour to park a budget of information into a single 
descriptive name must often fail, because it cannot be 
foreseen that anv character noted in the generic name 
will ptove of more 1 ban specific value 1 . 

'I'. K. R. STiumiMi. 

Ephraim I odge, The Common, Tunbridge 
Wells. 

The Flight of Thistledown. 

Prof. Miiks WvikPiPs letter in Naiurf of 
October rn recalls an incident observed during a 
holidav in the Cheviots in June lrvst which may 
possibly lto of interest in connection with his inquiry. 

It vvns June 24, the hottest day of the venr up to 
that date, and with brilliant sunshine. The air was 
comparatively still but for the quivering due to the 
heat, and there was no distinct current. Our atten¬ 
tion was arrested by wJUar to all appearance was a 
dragon-fly hovering 5 or T> ft. from the 'ground, and 
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frequently darting a foot or two away. 1 his went or> 
for probably a minute or two, until, in fact, we 
caught fhi " object for the purpose of finding oitt 
what it was. It proved to be a 1 bread of thistledown 
or something akin to it, and piobablv an inch and 
a quarter or more in l.-ngrti. 

It was, perhaps, an insignificant occurrence, hut 
the effect was certainly curious and striking. ihe 
liny film very effectually simulated the flight of a 
dragon-tlv, and would, 1 think, have deceived all but 
a practised observer. Whatever current there might 
be was negligible, and the movement--or the- 
stationary quivering attitude— seemed quite indepen¬ 
dent Of it. W. K. I- 1 S 1 IMAN. 

73 Osborne Road, N< wcastle-upon-Tync, 

October 28. 


Tiih rising of plant-down on calm, sunny days as 
described bv Pi of. Miles Walker in Nature of 
October 20, p. 242, has also been noticed by me occa- 
sionallv. But i ould not the upward motion be ex¬ 
plained bv an upward current of air? Wo know that 
the air is usually full of eddies on a hot afternoon. ln> 
order lo prove that the thistledown moved through, 
instead of with, the air, it would he necessary to make 
simultaneous and contiguous measurements of nir- 
molion bv moans of smoke or of some verv special 
anemometer It would be inteiesling to learn if 
anv one has tried such an experiment. 

1 l vvis K Richardson. 

Westminshr Training College, S.W.i. 

Ceratium and Pedalion. 

Is recent Iv announcing (Nature, September 8. 
p. 4.’) the finding of (Vi.ilium m tins disiiict, I 
assumed, on lie authority of Kent’s ‘‘Manual of the 
Inlusoria,” that the* spu ti s was (\ jurat Bv the 
kindness ol I bn l.cktor K |orgensen, aullioi of a 
monogiaph on the genus f'ei atiuui, who has examined* 
some specimuis, 1 am now < nahled to <oimi the 
impression unwittingly given hv mv letter, and to state 
that the forms found hv m< air \aiieti('s of Ct'ratnnn 
hirumltueUa Mv error is, peihaps, a ]>aidonable one 
in vi< vv of the marked difletences between the actual 
oignnistn and Kent’s illustration of f. hirnndiurlla, 
and 1 h< general cot 1 c spondeme of the specimens, 
found with his description, etc , of C. furca. 

With regatcl to Pedalion mirum, no information lias 
vet 1 embed me that this rotifer has, during the past 
thirtv-two \ears, been found at places in Cheat Britain 
oilier than the throe mentioned in Hudson and 
(iosse’s work on “Tlte Rotifrra.” a 

A. E. H vrris. 

44 1 ’aitiidge Road, Cardiff, October 20. 

Muscular Piezo-electricity? 

1 'iif. well-known “action cm rent” of muscle can 
have nothing to do with piezo-electricity, since it, 
may reach its maximum before any mechanical change 
begins. Nor do l see anything to suggest the occur¬ 
rence* of such electricity in other animal tissues or 
organs. Mr. Wriothcsley Russell (Nature, Octobers 
27, p. 275) might, however, find plants worth inves- ' 
ligating for evidence of it. I directed attention- 
sixteen ybnrs ago to the association of crystals with 
electrical changes in Detniodtum gyran.s (Proc. Physiol. 
Soc., julv, iqo^), and (ncicircling to a short notice in 
Nature for August 11, m?i) Steckbeok has shown 
their association with propagation of stimuli inr 
Mimosa pudica, Biophytum - sensitivum , and other 
sensitive plants. F. Buchanan. 

UrttversHy’ jVtuseum, Oxford, Octcfber 3T; 
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Faraday and the Quantum. 


By D«. 11. Sr\\! i-\ Ai i r\. 


t X llic third volume <4 his “ hxpeumenta) Re¬ 
searches m HhHneitx " Faraday a turns again 
Itnd \et again to the di-a usmom mI line** ol magm-ta 
oree and ot their pin sical ( \tstrt>( t\ I he lirst papoi 
^ thr* volume heats the suggestive title. “On 
jho Magnetisation ot Light ami the llluinmalton 
Magnetic lanes of For< e He delmts the 
latter by saying: “By hoc ol maznvlii force, ot 
mnph'lie Inti- of /one, or nm^netie curce, I mean 
that extreme ol magnetic ion e whith is exerted 
In the lines usually railed magnetic nines, and 
ivhich e(|itally exist as passing fioni or to mag 
letie polos, or forming concentric eirelcs round 
in electric current.” He thru goes on to describe 
iis discovers of the magnetic rotation ot the pl.mr 
)f polaiisation, a phenomenon which Lord Keh m 
regarded as a demonstration ol the realitx ol 
Ampere s explanation of the ultimate nature' ol 
nagnetism. Jn the relebraled letter to Richard 
Phillips, published in the i’hilosoplncul Magazine 
for Mav, iH|6, under the title, “ lhouglits on 
Kay-vibrations,” Faraday utiles:-- 

flit* view which 1 am so tx>ld as to pul Ions aid 
consider, theielore, ladiation as a high specify of 
vibration m the line'* of force which are known to 
;amnei t parliiles, and also ma'-ses ot mattci togilh'-i. 
li endtavoms to dismiss the aiher, hut not the 
vibration. 


Again in 18^2 he sa\s •- 

Having applied the trim /me of uuumim/, f<'h> to 
an abstract idea, which I believe i(‘presents aum.ildv 
the natim , condition, dilution, and < oinparahN f 
amount of the magnetie lour**, widiout i(fcieme i«» 
an\ pin sk al condition ot the lone, 1 have now applied 
the term physical hue of force to include the lurlhei 
idea of their pin sical nature. I he iiist set of Inns 1 
affirm upon the evidence of stud experinit fit. I he 
second set of lines 1‘ advocate, chiefly with a vi<\v of 
stating the question of their existence. 


Plus question he. regards as “both important 
and likely to be answered ultimately in the alhrma- 
* five.” 

The quantum theory seems to supply the 
affirmative answer anticipated by Faraday. It lias 
long been recognised that this theory requires a 
certain atomicity in nature which mav be repre¬ 
sented either by Planc k’s constant h } or by some 
combination of h with other fundamental con 
slants. Planck’s constant, which has the value 
0*55<S x ro -27 erg sec., mav be looked upon as a 
quantum of action, but it is perhaps simpler to 
regard it, in accordance with the suggestion of 
J. \V. Nicholson, as an angular momentum. I he 
first indication that the quantum may be essen¬ 
tially magnetic appears in the work of S. B. 
McLaren, who, in a letter to Nature (vol. 92, 
p. 165, 1913), identified the; natural unit of angular 
momentum, h/zir, used by Bohr, with the angular 
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m mu ntum ol the m.igm ton. “ K« j< < ling cntuch 
tile i(h .1 ol m.igiulH 01 1 !f • 11 m Mibst.uice, the 
magneton mav be rcgatdtd a** an Man 1 limiting 
Mill.ut ol the uuhet, lot m, d 1 1 kt an author-ring 
1 he tuh< s <>f electric lndiuium vvlmh tcumnate 
on its suriacn give if an < In it k Hiaigc.; the 
magiu lie tubes linked thiough its apiilim make 
it a permaiienl m.igml.” It inav be shown iiom 
oidmaiv ek etrodv namic consid< ration - that the 
angular momentum ol such a system m 1 qual to 
W/ju, where N is the number ot magiu tu lubes 
threading the magneton, and r is the (lectio- 
statu* c hatgc*. Acc ending to the cpiantuni theory, 
the angular momentum must lie oh it r, whe re u 
is an integer, and we may have a onc«c|iiantum 
magneton, a tun quantum magneton, and so on. 
Identilvmg these- two expressions hn' the angular 

momentum, we find 

\c = n//, 
or 

X ti(h c} 

1 hus it is seem that the number ol tubes ol mag¬ 
netic; induction passing tnrough the apetture ol 
the magneton is equal to an mlegei, 1/, multi¬ 
plied In the constant lac lor h j c. It we- suppose 
that the ch.uge- ol the magneton is < <ju.il to the 
elex Iron charge 47/1 x 10 10 h,.S l , we find lor 
hjc } which defines what must he the jinnltuneyiUit 
unit mfignelH tube, the value 1 ^7 \ * 10 *' L.S.l . 
or 4 1 jo x 10 7 1 -...M.L. ( onseejue-ntlv one 
magnetie tube umtanis near In two and a hall 
million (j f3xio < ‘) //uanlum lubes. Hie Hectro 
kmetie energy ol tire unit lube is [hv, where v 
is the frequency of revolution. 

A magneton theory of the structure- ol the atom 
has been developed with great ingenuity by A. L. 
Parson, but his theory has not met with accept¬ 
ance, partly because it employs the notion of a 
sphere ol positive electricity m place ot a positive 
nucleus, but mainly because it is not based on the 
atomic numbers of Moseley' which arc- now gener¬ 
ally accepted as representing accurately the 
number ot electrons in the neutral atom out¬ 
side the nucleus, LUimatcly it may prove 
necessary to adopt some form of the mag¬ 
neton hypothesis, which seems well adapted 
to explain magnetic properties, and, by ad 
mitting the possibility of stationary electrons, 
as in the Lew is-Langmuir theory, chemical pro¬ 
perties also. But at the present time the results 
obtained from the Bohr-Sommcrfeld theory ol 
spectral frequencies seem to demand electrons 
which are moving in certain orbits. As pointed 
out in these columns by Dr Xotin.m t ampbcll 
(Nature, vol. 106, p. 408, 1920J, the difference 
between the two views may be partly formal. 

It is, however, desirable to tonsider whether 
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the thtor> of Bohr, like the magneton theory, | 
points tu 1 In* ( xisleiut* of discrete magnetir fuhes. 

In 1 (y 1 <> ; \ L. Bernoulli came to the conclusion I 
that when an elc< Iron js in movement in a umioim j 
molei (i!<ir tu. Ik Id tlu numbtr ot lines of | 

Inn i' rut In tin* radius vector at i*;i<h revolution j 
is one and the same uimeis.d constant. In a j 
paper lead before the Ko\al Sonetv of Kdinburgh 
in November, uji o, the present writer attempted 
to show that, without anv restriition as to the 
uniformity ol the maguclu field, when any 1 
number ol point (barges arc revolving round an [ 
axis with a umiiiiun angular velocity, the number I 
ol magnetic tubes passing through the stationary I 
circular orbits is equal to an integral number ol 
times the constant h,c. Recently an attempt has 
been made to < stem! the result to the more 
genetal ( ,im. ol an electron involving round the 
positive nucleus in an elliptic orbit. It has been 
shown bidependently by Somrnerleld and by W 
\\ dsoii that the si/e and shape ol the ellipse 
depend upon two mt( gers n and n\ the hrst intro¬ 
duced hv the application ol tlu* quantum theory 
to the angular motion, the second by the applica¬ 
tion ol the theorv to the radial motion. The sunt 
of these two integers determines the value of 
Bohr's \Y\ the total energy of the system with 
the negative sign piehxed. Making certain 
plausible assumptions, it appeals that the total 
number of quantum magnetic lubes passing 
through the elliptic orbit i s simply this sum, 
u -t u'. I his result is obtained by employing the 
gemnaliscd lorm of the* quantum iheorv first put 
forwaid l>v \\ . W ilson and used with such 
success hv Sommerfeld and others. * 

On tins tluoiv the mean value ol the kinetic 
energy corresponding to a particular degree ol 
ireedom is equal to itihv, where the mean value 
is takem over the 1 period, 1 t v, corresponding to 
the co-oidmate under consideration. It is now 
assumed that this mean energy may be identified 
with elec Itokinetie energy. 1 he periodic motion 
of an electric charge c m an orbit with high fre¬ 
quency v is icgarded as equivalent to a c uncut 
cv, and the 1 clcctrokinetie energy may then be 
written !Nee, where N is the number ol magnetic 
tubes passing through the actual mbit, hut corre¬ 
sponding to the- particular eo-ordmate in ques¬ 
tion. f.cjuatmg tlu- two expressions for the 
energy, we find at once 

N ~n[h/c). 

it must, ol course, he* admitted that we do not 
get out ol the- equations more than we put into 
them, so ili.it the assumptions made above virtu¬ 
ally imply the < xistenee of disc rete tubes ot mag¬ 
netic induction. it is to he- noted that we arc 
concerned twice* over with the process of taking 
a time average ol a certain quantity, first in 
evaluating the mean kinetic energy, and secondly 
in evaluating the electrokinetic energy and assum¬ 
ing the moving charge as equivalent to a current 
ev. In the words of Dr. Norman Campbell, 
NO. 2715, VOL. 108 ] 
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’’Classical dynamics, it is clear, is- only ‘ statist¬ 
ical '; what 'nil* the principles of the elements 
ot the statistical group is the main problem of the 
physics ol the future.” ‘the suggestion non made 
is that tile quantum lube is the clement referred 
to. 1 v 

I he physical i \istence ol Faraday s magnetic 
tuht s (onlornis 111 many respects to the mode of' 
representation suggested by Sir Joseph I.armor: 
"One or mote electrons constrained to move 
round a channel uould be like an ampereati 
current. It is not unlikely that constraint of this 
kind will ha\e to be introduced into molecular 
models to give an account ol paramagnetism and 
ferromagnetism -namely, structure in space or 
atom involving < hannels more or less definite for 
the (let trolls to circulate in." On the present 
\ leu such channels or partitions uould be pro¬ 
dded m consequence ol the discrete nature ot 
the tubes ol magnetii iikIiii lion, which would 
determine the radius ol tlie permissible orbit 
which an electron descrihis about the nucleus and 
act ount lor the properly ot rigidity. 

Sir Oliver Lodge, m a recent p.-qx'r ( I'lul. Mag., 

\ ol -i 1, [c 04J. wnlcs as follows:-— 

“Magnetic lines are always closed cuius; there 
is no known way of geneialmg them; tlicv always 
pre-exist, though they may be of atomic or mole- 
culai magnitude, and in a magnetic held are 
opened out so as to enclose a percept idle area. 
Ibis is gcnei.illv admitted to fee the pro< css of 
magnetisation, and when the magnetism ceases 
the Inns slu ink up into inrmitcsim.il, or practic¬ 
ally rtiiinHcsim.il, orbits again lliat the c/mui/iini 
is associated with these ultimate magnetic units 
is 1 seceding ly likely.” 

II \(e iuetpi 1 lie existent r ol quantum m.ignclii 
luhimam questions ot great inti rest suggest 1 
themseh i s. Mh.it happens m the emission or 
absorption ol radiation*? Does radiation imply 
the separation or ejection ol a quantum tube Iroitl 
art atomic svslcm, and absoiphon the mi orpora- 
tiou ol an isttrnd tube.- 1 then, again, how arc 
elet trostaltt. tones to he regarded r Sir Joseph 

I’homson has pu lured a magnetic held as due to 
the motion ol clct trostatie tubes. It would, oy 
course, be possible to rewetse the process and 
regard an clcctrostatii. field as set up In mining 
magnetic lubes. In a suggestive communication 
to the British Assoi lation at Hdinburgh I’rot. 
Whittaker discussed the properties ol tubes of 
lone in tour dimensions, and pointed o\it that 
such a tube, whii li would satisfy all the require¬ 
ments of the relativity theory, would involve both 
the electric and the magnetic vector. Further, in 
the lcmr-dimensional world it is action, not energy, . 
which is conserved, so that the field appears open. 
for a direct application of the quantum principle, 
ihe experimental physicist may feel somewhat" 
appalled at the prospect of such a solution of his: 
difficulties, but it may yet be necessary to invoke 
a four-dimensional tube of force as the unit brick 
from which a universe may be constructed. 
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The Mineral Industry of India , 1 

By Prok. Henry Louis. 

- 1 ,\Cl: tln/ycar iyo,; the (jcologiual Sum:) ot and alien il u lurther buuie m mind that Indian 

» India lias published quinquennial reeoids ol Inborn is plentiful, is slill eheap in spite of its ill- 

""neral production upon*tlu: lines laid down 1 >) creases in leet-nt jeais, and is intelligent, docile 
L then director, Sir Thomas Holland, and these and leasonabk etliuent, it liiusL be I.ml) obvious 

‘Ve* supplied an invaluable summary ol the tie- that yy<* m the old countty can Munch hope to 

’lopmcnt ol the mineral rcsoute'es ot India, and, compete uith India as an iron-piotluni. 

\nt all, ol the industrial propicss ol the 1‘enin- An exaiinnatiun ol tile ligmcs ltsp.Ding coal 
:1a, I he volume belore us, on exactly the '.line production brings out the importance ot the Indian 

’ics a' its predeccsMiis, is ol especial mteresi, Coal output; il is yicuter than that ot any othei 

V'ause it coceis a period wluvh may tairly be lliiiish Dependency, and its iu|r ol dm elnpmeiit 

ioked upon as that ol the modem indiisiiial appeals to he exi tided only by that ol Japan, it 

Waken mg ot India. Belore the it ar the di i clop- is nil. it sling to note that in 1 BB 5 India and Japan 

‘icnl of the Indian coalfields In id i.oinnu need , tin re eat li ptodiua d i ,•!<»,ooo tons, w hilM in i.)iS India 

as a Mil.ill but siutcclv Horn ishine iron indnstii, piodmcal eo.pe-’.ooo and Japan -tJ'oy'M ’ 00 tons 


rid a few industries oilier than nalne mdtistiics 
V coming into exist once. I he war, with its at 
end.ml ihsturbame upon the Mould's shipping, 
jioluuiidh afleitid the ceonoinic sitnalioil in India, 
rnd 1 oinpelled India to pioilme tor heiscll 
.iiatenaU iilutli it had hit hoi to been Imut.l moie 
tomemeiit to import The majority ol the nidus 
• nos thus loundt’d bin e become slalnlisctl, anil 
.among others the foundations for a great iron and 
Steel mdiis!rv hale been laid. It would not in 
yvholh .sinpnsmjj if, within a relatneh short 
■period, India were in a position to expoil steel 
•bdleis 10 tins countiv instead of receiving iion 
'and stei I from us. 

So far ns natural rnmio’s ate .. ah 

, 'iron imlustrv depends essential!) upon the ptt'tlut 
jjon ol uml and mm ore During the period under 

■ review the procfki tioii o! coal nor horn about 

million tons in lqi f to auj million tons in 
• iqi8, llitis increasing by luoilv -S |n r ‘ oil. I!"' 
Icalues at the pit’s mold!) given in these leconfe 
I depend to a great extent upon the position of the 
; rollieriesrond tin demand lor i oal in linn miffer- 

■ diatc vicinity; turlhermore, during iqi- anil 101S 
i the prii es were lived bv the (.'oal t. ontiollei on 

behalt of the (lovernmen!, ami, therefoie, have no 
Rtatistival value. The prices tor K)in arc, then 
* lore, the most relent priv es that win he considere.ji 
here, [lie two provinces of Bengal and of Bihar 
and Orissa are the most important coal ptodtit ers, 
having during the period under discussion pm 
duced more than <)0 per cent, of the total output, 

- and the average value per toil of cord in these 
two provinces m was ,jv jif. at the pit s 

mouth (taking tile rupee at 11. p/.). There appear 
to be enormous quantities of high-class iron ores 
in the tw o provinces above-named, ay craging abov e 
60 pet cent, of iron, and .out Mining for the most 
, part moderate jiroportions of phosphorus with icla- 
tiyeh little sihea; the value of the ore, even of 
this high quality, was in iqt8 O. 8,/. per ton 
When thesi prices are compared with prices at 
home it will be seen that they are onlv about one 
eighth of eorresjionding prices in this country, 

1 KecoriU of ihe (ieol'>airnl Survey of In.iia Vnl. , April hjji 
4 '()uioqrj<”innl Review of t'>«* Mineral Pi'idurtton of ludift for the \<*ar' 
igi4-x8.'' By the Director ami Senior OfWer^of the Geological Survey of 
Indit^i ‘ • ' - ' , ; • ' f 


ilu* rllii it ih'v ol l)it* Indian t oal-minei appeals lo 
bi icbtincl) low, in.mil) because, tin at count ol 
I he < hr.ipnrss ol the labour, much \unk m done 
In hand in India which is done In mechanical 
means i New hut; 111 the Indian < oalliehls the 
ilt in ol transporting (oal in baskets carried on 
tin head i-> not \ ct wnollv extinct \ t \ ct tireless, 
the outpul per prison emplojcd dining; the period 
under review was about loh Ions pei pt i son, or 
ju>t about hall ot what il is m tins country. 1 he 
most important lealme, however, is ih.it the out¬ 
put pt i uuikrr employ'd below ground has in¬ 
creased, and is stcatiily increasing, ilns being; the 
opposite It) what we unloi lunate!) Imd lo be the 
t,isc_ m this couiiti). I uncuirenll\ will) ilns im¬ 
provement we Juul that ilie umkUm death-rale 
is decreasing-; during the (jiuntjunnual period 
here (list hsm d the dealli-iale jiei thousand 
prisons unplovcd was i i whilst dining the 
(orrespundmo peiiod m the l mted Kingdom it 
was i-v 

I he ri port also diiects attention to the fact that 
coal i lilting" m.K limei \ is on the increase m India J 
tli.it the Indian (ollieries aie admiralil) adapted for 
tin unplo\nu nt ot clcctnut) underground; that 
several important schemes lor ele< Inc supply to 
the coalfields .in in < untemplalion ; and that the 
Indian workman is natural!) highly adaptable to 
the handling ol electrical machinery; and it is pre¬ 
dated that the result ot ihe more extended use 
ol cleitiieitv will be to cheapen costs still further. 
Competition with Indian (oal will thus he ren¬ 
dered still more diihrult so far as we ate con¬ 
tented, and the prediction that Indian coal will 
Ik: fori long supply Kgypt, and may even compete 
with us m the Mediterranean, appears by no means 
impossible ol accomplishment. 

In other respects the mineral industry of India 
appears to be m a thoroughly successful < nudition, 
and shows signs ol a steady advance, the value of 
the output having more than doubled itself m the 
last ten wars. Attention m.iv be dire* led to the 
fuel that India is now mamifar luring Ms own Jerro- 
manganese, and that it is hoped belore long lo 
produce sulphuric arid from indigenous materials 
- namelv, from the /am: concentrates produced bv 
the Burma*Corporation at Dawduin 




344 


NATURE 


f 


■ '.{November 10,1921 


Liquid Air Explosives. 


A N < >i 1 !<r in 1 -hi in 11 ( h,_m . \<> 1 nj|) lux been 
!',stii(l i xnnptmg cxplo-iv ex mtidr by ini- 
pri gnalmg .tbsmlirnt < .tibon .k cons material with 
liquid an or oxvgin from that provision of the 
Kxplo-ivis All ahull requites the manufacture 
'of explosives to In varied out in licensed pre¬ 
mises. I bis Order will, tlu relore, enable free 
tompetitioii between explosives ol the usual type 
and mixtures of liquid nxvgrn with a fuel that 
ran be Blade on tin spot shortly before firing-. 

Liquid oxvipn explosives ougiriated in Ger¬ 
many, but In-lore the war had no great vogue. 
During the war they were used on a fairly large 
.scale by the In minis in lion-gaseous coal mines, 
in iron minis, and tm the instruction of machinery 
in french sit i 1 plants. This development was 
ocrasionod In the need for conserving Germany’s 
supply of nutates for the manufai lure of military 

exjdostv, s 

fhe nit n .ixini* ios| of explosives and the im¬ 
proved mvllioilsol obtaining liquid oxygen make 
the problem of ptoducing explosives by the simple 
method ot salinating materials like wood-meal 
with liquid owgen sin attractive one. The ex¬ 
plosives so produced also present certain advan¬ 
tages, especially ,.s regards Ireedom from danger 
in transport, storage, and handling, but I lies have 
certain inherent disadvantages : thus, the rapid 
evaporation ol the liquid oxygen necessitates 
rapid tiring and so limits the number of shots 
that can be fired in one blast ; it is necessary to 
have a hquefvmg plant close at hand; and the 
explosive , annul be iw'd in fieri mines. 


The plant required for liquefaction must be 
capable of turning out a product containing nt 
least 85 per rent, of liquid oxygen. Tins is con¬ 
veyed in Dewar vessels to the proximity of life 
rock face, where it is poured over a paper cart¬ 
ridge containing carbonaceous matter of different 
kinds, such as carbonised cork, or wood-meal, 
with or without the addition of petroleum. The 
impregnation of this cartridge with the liquid 
oxygen is carried out in a cylindrical vacuum- 
jacketed vessel, care being taken that the im¬ 
pregnated cartridge contains sufficient oxygen to 
ensure the total combustion of the carbonaceous 
filling and of its paper envelope. The impreg¬ 
nated cartridges are then pushed into the bore 
hole, where they are detonated by means of the 
! usual detonator, or in some eases simply by a 
gunpowder fuze. According to another method 
the cartridges are impregnated in the bore-hole 
itself. '1 he violence of this explosive is compar¬ 
able with that of the more intense blasting agents, 
but much depends upon the manipulative skill of 
the workers. 

For industrial purposes, since the war, there 
has been a general reversion to explosives based 
on nitrates, but it is understood that liquid air 
explosives art; still used in Germans to a limited 
extent, and that experiments are being made 
with them in certain French Departments. 
Their investigation is also being carried 
on bv the United States Bureau of Mines, 
w hich lias issued a prehmitiai v bulletin on 
the subject 


Obituary. 


PlUU I '. A. II \(MtKII>0! , J’Mx.S. 

ROK 1RWC1S XRIIH'R BM\ BRIDHP 
p.is'si (1 uw t\ October ij. His friends 
knew Ik- w.is not well enough to i arr\ on his usual 
busy life ol It*.u lun” .mil ro.stMif h, but none fore¬ 
saw (hat his hit* would be suddenly cut short by 
hr.ul lailutr Hr was onh forly-stw on years old 

and in thr prim** ol His raieer. Our deep sym- 
patlH ^ors out to hts widow and littK* daughter. 

I > r«>l R.imhritlge had for \e;its been a man of 
poor ph\ sif|iir, and it was a wonder to his friends 
how in spitr ol frequent attacks of illness, he 
rontri\rd to do m> much useful work. He was 
modest and retiring, but his catholic interest in 
scientific work and in things in general made 
him a delightful and lovable companion. He was 
a skilful experimenter, a clear writer, and an 
excellent teacher. Such men w'e can ill spare. 
The hook (“ Fssontials of Physiology ”) he wrote 
with the late Prof. Men/ies is highly esteemed, 
ahd illustrates to the full the power he had of 
interesting his readers and of making crooked 
paths straight. 

Prof. Bainbridge was boro .At -$tQ£ktcfa;On-Tees,, 
NO. 2 ~I 5 , VOL. lt8] 


educated nt the Leys School, and then at 'I rmilv 
(.’ollege, Cambridge. lit-, medical studies, were 
carried out at St. Bartholomew’s, and after a 
brilliant academic career lie tilled several minor 
posts in that hospital. Ills eatlv researches were 
carried out at University College. Among the 
positions he held were British Medical Research 
Scholar, demonstrator in pharmacology at St. 
Bartholomew’s, Gordon lecturer on pathology at 
Guy’s, Jenncr Memorial student and assistant 
bacteriologist at the Lister Institute, later the 
professorship of physiology at Newcastle (igii), 
and finally, 1915, he returned to his old school, 
St. Bartholomew’s, its university professor of 
physiology. At the outbreak of war he at 
once offered his services, received a temporary' 
commission in the R.A.M C., and had charge of 
a military hospital at Newcastle; he worked also 
on the action of poison gases at Millbank, and 
gave lectures on that subject in cadet training 
schools throughout the country; but the stress of 
work was too great, and his health broke down, 
so that he had to resign his commission. His 
dpvotioq .tp.,,dyty of, ,a,H kinds, tnade hi® ,*p,' 
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scmnple to us all. His honours included the 
r.R.C.P. and F.R.S. 

Instead of attempting- to give a list of lh of 
lainbrklge's published resr.iichcs, I will quoit 
tom a document drawn up hv l’rof. Starling 
diit-h admirably gives til?- main features ol his 
’orb; he has allow ed me to use it : - 
“A ver\ large proportion of l’rof. Bainluidge's 
ork represents important additions to know ledge 
diich have lottnd a permanent plan- in (lie teeord 
f scientilic discover). In pathology his most 
Wportant work was in the differentiation ol the 
ifferem types of para-typhoid bacilli, a study 
diich lus been carried very far in later years, 
t was, bower or, on the physiological side that 
is work yvas of most importance, In his re¬ 
searches on hmpli formation he took up the ques¬ 
tion of the I issue hmpli and defined for the first 
time the part piaved in lymph formation In the 
metabolism of cells. Working on the sub-maxil- 
lary gland and the liver, he pointed out the 
defects in the secretory theory and showed that 
all the results obtained might he explained as 
due to the production of metabolites in the cells 
and the consequent rise of osmotic tension in the 
tissue fluid which had the effect of attracting fluid 
from flic blood vessels and adding to the hmpli 
flow • from the pari. The question of tlx 
mechanism of urinary secretion was one which 
occupied him frequently thiough his scientific 
careei Ihs e. ii best work, carried out with Bcd- 
dard, consisted in a repetition ol Nussh.mm’s e\- 
neriments, .-Holding many of the sources of fal¬ 
lacy which these Contained At tirsl he was in¬ 
clined to ascribe a s< creton function both to 
glomeruli and to tubules, Imt later, in experi¬ 
ments carried out at Newcastle, lie was led to 
adopt Cuslmy’s view, in the support of which he 
bioughr forward mam new and ingenious experi¬ 
ments His work with Kvans on the film lions 
of the mammalian kidney fed with blood from a 
heart -lung preparation was, unfortunately, onh 
in the nature ol a preliminary communication, hut 
the method piomises to he oi consjdeiable value 
for the elucidation of mam problems connected 
with urinary secretion His work on the gall¬ 
bladder with Dale was a useful eonlrilmtion to a 
depai Intent of physiology in which knowledge is 
very deficient. 

“Most interest, however, attaches to his latest 
work on the circulation, and especially to the dis¬ 
covery of the relationship which holds between 
pressure on the venous side of the heart and the 
rate of the heart beat. Many attempts had been 
made to explain the acceleration of the pulse 
which occurs in exercise. The pace-maker itself 
is unaffected by the pressure in the auricular 
cavity, though a quickening of the pulse is one of 
the methods adopted by the organism'for enablings 
the heart to Heal with the greater inflow of blood 
into this organ which arrompnnies muscular exer¬ 
cise. Bainbridge showed that any rise of pres¬ 
sure on the venous side of the heart caused a 
quickening of the beat, partly by inhibition of the 

NO. 2 ?K. VOT. I 08 l 


vagal, tone, partly by reflex excitation ol the 
accelerator mechanism. 11ns condition is the 
converse of that which is expressed as Mnrey’s 
law, a rise ol pressuic On the \i utiieiil.it side 
tending to cause reflex slowing ot the heart, and it 
is tfierefoie described as ‘ B.imbrulgc's law.' The 
review ot the whole subject of the physiology of ex¬ 
ercise,- W lie h lie unde i look in writing u c omp, ehen- 
siye monograph on the subject, suggested many 
new problems for work on the uieuhiliou, and he 
was making-plans to attack these problems, partly 
alone, partly m conjunction with olhei physmln 
gists, when his work was brought to a sudden 
and premature close; hut lie was happy m his 
work and in the planning ol new ryseaic lies, ami 
he would he content that others should build on 
the foundations which he has laid down.” 

I’rol. B.mihiidge married in iqcis Hilda Wini¬ 
fred, daughter ol the Kev. F. 'I liornlon Smith. In 
his wife he I omul a c niiipjiiinn keenly inlerested in 
his work, who, hv her constant co-operation and 
care, enabled him to utilise his talents to the full, 
m spite ol the disability of ill-health Irom which 
he suffered W D, If. 


Die. \Y. S. Bum i 

Tin- untimely death on Ortolan _><), at the 
age of liltv-four, of William Npeirs Bruce 
icmoves a leading oeeanogr.iphei and the 
foremost British authority of lus time on 
Polar regions, From the age ol twenty-five 
Bruce had deyofed piaetieallv lus whole life 
to the exploration ot 1’nlar lands and seas, 
and had to his credit no less than twelve 
Arctic and two Anlarctn expeditions On the 
eve of completing his medii al course at l’.din- 
hurgh he sailed for the Anfaretk in the Dundee 
whaler Hnlacna in ifiq2. The visit ol this and 
other whalers was of course a rnmmen ial venture, 
and though Biuce was mainly .occupied in assist- 
mg- the crew m scaling, he found time to make 
m.inv valuable* observations in the norlhc#estern 
part ol the Weddell Sea. the first scientific 
ohservations made m those regions for half 
a century. Returning home the following 
yeai, he became an assistant itf the Challenger 
office, and later was in charge of the observatory 
on the summit ol Ben Nevis until iKcyti, when at 
a few- hours’ notice he sailed in the Windward 
to hrattz'Josef hand with the Jaokson-Harmswortb 
Polar expedition. For a year he assisted in the 
survey of the archipelago and made valuable 
collections, arid he was present at the historic- 
meeting with Dr. F. Nansen on his return from 
the Polar ocean. In 1898 Bruce sailed w ith Major 
A. Coats try Novaya Zemlva, Kolguev, and Hope* 
Island, and later in the same summer with the 
Prince of Monaco to Spitsbergen. This was the 
first of ninny cruises with the Prince of Monaco, 
and laid the foundation of Bruce’s wide and 
authoritative knowledge of Spitsbergen and -its 
natural history. 

Since his return from the Antarctic Bruce had 
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ntner ceased urging the renewal of Antarctic 
exploration. The difficulties in awakening interest 
and raising the funds were great, especially for a 
man of Bane's sensitive and retiring nature; but 
he was dauntless, as ever, in the pursuit of his 
aim. l-.irgi 1\ through the hbcralitv of the late 
Mr. James fonts, of Paisley, and Major Andrew 
Coats, hut also In' puhln subscription in Scotland, 
sufficient funds were raised, and in 1902 the 
Scottish Motional Ant.in tie Expedition sailed in 
the Scotia for the Weddell Sea, returning in 1904. 
The expedition, like all with which Bruce was 
associated, had no record-breaking aims except 
in the amount of si u 111ilie work to be accom¬ 
plished. It devoted thief attention to oceano¬ 
graphy, /■ mjIi ;g \ , and mt Iron ilc ag \, from all point s 
of view il was a gnat success By the unexpected 
discotciy of foals hand in hit. 74 0 S., some half- 
million spuin' mills wire added to the .area of 
Anlarc fit .1 More Ilian 10,000 miles ot ocean were 
sounded .mil nnestigated, and collections were 
made 111 clc pills down to ;,ooo fathoms With the 
single exception of the Challenger, the Scotia 
collect Kills hate newer been equalled in si/e and 
illipoi lam c 

I he expedition founded .1 meteorological station 
at the South Oi knits, which lias since been mam- 
taini'd lit tin Argentine (iovernment. hater 
attempts to oiganise a new Antarctic expedition 
failed tin want of funds; but Bruce devoted him¬ 
self to publishing the si icutdie results of the 
Siotia c xpedition and the Inundation ot the Scot¬ 
tish Oceanographical I.aboraloiv in which he 
hoped to see the nucleus <>l .1 great oceano¬ 

graphical institute in Edinburgh. lie also paid 
repealed visif to Spitsbergen, exploring and 
mapping m detail Prince fliailes Knreland ant! 
taking a leading part m the economic development 
of the archipelago. 

Bruce reccixcd the gold medal of the Royal 
Scottish (icugraplm al Societx (11104;}, the patron’s 
medal of the Royal < ieogiaplucal Soc ictt (roio), 
the Neill prize and gold medal of ihe Koxal Society 
of Kdinliurgh {191 1-13), and the David Living¬ 
stone c en'teii.try gold medal awarded hv the Anicri- 
c an (it’cigtiaplncal Society (t<)2o). lie was nil 
honorary LL.P.*of Aberdeen (1907), and was 
nominated bv the Prince of Monaco a member of 
the committer of the Oceanographical Institute of 
Paris His publications include “ Polar Explora¬ 
tion ’ f it) r 1 !, “ Ihe Weddell Sea: An Historical 
Retrospect ” (mi 7), and many zoological and 
oceanographical p.ipets in transactions of larious 
soi'icfits and in the Scotia results. 

No man could git r himself more wholly to his 
w-oi k than lim. n did. or ask for less reward: 
publicity ill am loan was distasteful to him He 
shrank fiom .1 life lut'd m public, but he tvas 
tireless in adt .Hieing Polat exjiloi ation cten when 
he himself could not share in the expedition con¬ 
cerned. As a leader his indomitable spirit, itwari- 
nble thoughtfulness for Others, and rheert com¬ 
radeship endeared him to all who sorted with 
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I him. Mis last instructions contain an appeal for 
J further Antarctic work in their directions that 
; after cremation his ashes are, if possible, to be 
; scattered in tfie South Atlantic ocean about 
| long. 10-15° K* in a high southern latitude, a 
region where exploration is much needed. 

! R. N. R. B. 

I'kof. F. 1 i \kmsikono. 
liih death of Prof. }•. h Armstrong 1 , wliich 
occurred after a verv brief illness on October >8, 
deprhes the University ot Sheffield and the mining 
industry of a man who had alreadv rendered great 
services to both and would have rendered many 
more had he lived. Born in iS~t), the son ot the 
Rev. R. A. Armstrong, a Liverpool Unitarian 
minister, hi ant is Kdwin Aimstrong was educated 
at Oiggleswick School and University College, 
Liverpool. After spending some time in an elco- 
truad enginei ring firm, he bt came an articled pupil 
Jit the 1 uisley Park Oolhetv, Sheflield, and after¬ 
wards assistant to Mr. J IL W. Laverick, 
first in 1 Derbyshire, and then in Warwickshire. In 
; l 0 °f ) he went to Mexico to manage the collieries 
of the late Sir Krncst Cassi 1 . and also \isitcd and 
reported on mines in British Columbia He re¬ 
joined Mr. Lavern k in Sheffield, and in 0)13, 
wlien acting as engineer to the AWern Coal'anc! 
Iron ( o , I )< Hicaster, lie was appointed to the 
chair of mining in the University of Sheflii Id, a 
position w ha Ii he was nxeeptionalL well qualified 
, hll, from his wide practical experience and theo¬ 
retical knowledge Me was an admirable teacher, 
and had a great influeni c among mining men of 
the district in whi( h he taught In iqi 4. he volun¬ 
teered for m r\ h i with the b Lends’ Ambulance 
L nif, and look his motor-<ar to Frame, where he 
did use|nl hdi)i In 1017 .mrl^KjiS he was head 
of the Labour Set lion of the Coal Mines Depart¬ 
ment of the Boatd of Tiade, and in i<)u) was 
appointed a member of the committee on miners’ 
lamps. Mis work, on this subject was of great 
value to the committee, and was still proceeding. 

1 Kindly and generous with an ardent love of 
justice, Prof. Armstrong was keenly inteiestrd in 
, social, political, and religious questions, quietlv 
and unobtrusively taking an active part in many 
movements of reform fie worked unselfishly, 

, v ifhout thought of reward, and might have played 
' an important part in the regeneration of the coal¬ 
mining industry His earlv and unexpected death 
1 came as a shock to his colleagues and student?, 

; whose affection and esteem he had won bv his 
kindness and high moral character. 

C H. D. 

fur death is announced, on \o\emb<t 4, at' 
i thn tv -seven \ejrs of age, of Mk. Hpkmw Sioog, 
hnnoiarv secretary of the Croupe Intcr-Universi- 
taire Franeo-Britannique, the Society des ln- 
gbnieurs (Anils de Frame, and the Office National' 
des University? el FeoUs Francaises. 
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:'u f DiKt oi Nokk visited Sheffield on Novcm- 
r 4 and inspected the works of Messrs Hadheld, 
d., and of Messrs. Joseph Rodgeis and Sons, m 
ddition to taking part in seuial functions in the 
|ty. In the course of the ctremony of opening a 
Ipw power 'station foi the ebetruity department of 
Cor |x gallon of Shi ifi* Id, liis Koval Highness 
fferred to the intuition of the Corporation to «xtend 1 
H* svslciii of eleitru lighting to the bonus of the 
forking people, and went on to sa\ : ‘ The enormous 

K>wer station which I am about to open, with all its 
mechanical and scientific deuces, graphically illns- 
jrates the last word in eumoim, and must clfeuiveK 
cheapen prexhulion, improve trade, and thereby lessen 
unemployment. If, in order to meet competition in 
the markets of the world, manufacturers are forced 
to economise, it is, m my view, a better policy to 
seek a solution of tile problem in scientific research 
than merely to fall back upon a < ut(ailment of wages 
In the future the prosperity of the manual worker 
depend* so largely upon scientific development in our 
ndustiies that I would appeal to out younger ge ne*ru- 
tion. in w hose adv.nm nu nt 1 have so deep an intejesi, 

0 let this truth sink well into their minds If Britain ; 
is to maintain hu proud position among the nations 
>f the vc oi Id, they must toniiihiUe the ii quota of 
science, as m the past gun ration was done hv sue h 
nen as Kelvin, Watt, Stephenson, and Hopkinson 
(t is appropiiat* that such woids should In* spokrai in 
ihelfield, the pnmipal industry of which, the manu- 
fact me of steels of high quality, owes more than most 
;o scientific n search 'i In m.uuifactureis of the city 
a a vc* recognised this fact in their continued support 
►f then Unne i mI\ . which has been closelv assoc latcal , 
with the scientific advancement of industiy; and at 
he present moment, when industry is faced with such j 
\ host of economic difficulties, the lesson is more than J 
■»\*‘i needed, and the wise warning of the Duke of 
Yoik deserves the attention of all who look for an ; 
escape from tin- present condition of stagnation 

Tin I or l lu oming Koval Society High Altitude Ex- j 
pedition to Peru s.iils m til* third week of this month. J 
The expedition proposes in studv the adaptation of | 
man to life* at cm- above the altitude* of 14,000 ft J 
As computed with other localities in which this 

type* of work has been earned out, Peru possesses j 

certain advantage's (1) Being near the equator, the , 

effects of altitude* <11 e less complicated hy those of 
cold than in higher latitudes. (2) Pile* Centra! Kail- . 
way of Peru, the* highest standaid-gauge railway m ( 
the world, ascends the Andes to an altitude of j 

15,885 ft. (3) A mining population lives and works I 
in localities situated above 14,000 and 16,000 ft., e_>r 
even higher. It is alleged, for example, that the 
porters at the town of (Yrro de Pasco, in the Andes, 
raise the ores 600 ft. from the mines by currying loads 
of 160 lb. of mineral many time’s in the day. There* 
is probably no other population which carries on such 
iieavv work in so rare an atmosphere 1 . Experimental 
methods for the study of the circulatory and respira- 
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te-r\ s\ stems have* advanced so nuuh uiilmi fin* Infrt 
ten 1-1 twenty \r.10 that die nine m < ms ri|»e• for their 
applie.elion to the 1 \tr aor dm it ilv interesting problems 
which lib* at high altitudes |m m na l><>n,ilionsv 
towards (lie expenses 0} ih,* < v{>• d 11 m 11 have been 
TC'Ci*ne'd fiom the* following Ml' l\o\ul .SouetV, tilt* 
ilutvuTc) Medical School, the Carnegie bund, the 
Moray l*Tin<K the Ctmeisiiy of Toronto, the Rexke- 
lelli t Institute, tin* Pr*sh\terinn Hospital, Ni vv York, 
Si« IN f<*i Muckie*, md Sir Kohei t Hadliebl 

Os \\ e dm sduv, November 2, the* See'iet.nv ol S| m* 
lor War (S11 L Worihington Evans) unveiled in the 
examination lull of the Phrumueeutn al snnely, 
17 Bloomshmy Squ tie, .1 hron/** relief pin Mail of the* 
late* Lt.-Col. Ik bk Harrison, who played such a 
prominent and important part in combating the 
poison g is used hv the tie 1 mans 1 he lull, lined with 
a guard of lionom tin lushed b\ the 1 Diversity of 
London () I'C , was filled w’ith a distinguished com¬ 
pany of pharmacists, repieseiiluliw s of the War 
Office, officers in uniform, and graduates ol the Uni- 
versitv in their academic il iobcs. The platfotm was 
omipie'd h\ the* president of the* s*»e i* t\ (Mr bk f. 
\e,illi<‘i< out), the president of the* Ihitish Plurtlia- 
cc'iitiial Contemn e (Pud. II (« (ireemisM, and the 
Si1«fai \ of stale foi W.u (Su L \\ 01 thington 
Evans), 'lb*' pi esident alluded lo Ilan Ison’s scientific 
career, and paid a vv * ll-des* 1 \ cel tribute* lo bis energy 
and ahilitv. In 1*115, it th* age of foi tv siven, lie 
joined the Spoilsmen’s Battalion a*> a pnvute, but 
soon after (Ik* first g,e attack be was (i.uisfem'd to 
the* Royal Engines is ruul In came a leading spuit in 
the Anti-Gas I )epai tment. His work lulmiuated ip 
the production of the small b<*\ lespiiatot, which 
pi ove'd so efieelive in i e >u n tei a* t illg ill*' poison gas 
that no tewei than 22,000.000 were nude, Harrison 
being firuilv appointed ('ontiollei o| (die nrtcal War¬ 
fare I In* S**cn t.iry ol Stale* lot Wai acknowledged 
in an admirable* speech the* debt that th< War Office 
owed to pharmacy foi placing at their disposal the 
benefits of its know ledge and the m.uvelloiis results 
of its investigations, and cm behalf of every officer 
and man in the Ainu* paid a tnlwite* of respect and 
gratitude to Harrison, hy whose devotion and self- 
sacrifice thousands of lives bad been saved. Science 
had tinned 111»* poisoned anovw of the savages into 
the poison gas of civilisation, and might devise 
weapons more* el< adlv still, so that the soldier’s no* d 
for science girvv greater uciv du\. Sir L. Worthing¬ 
ton Evans (hen unveikd the* memorial, the guard of 
honour presenting arms, and the buglers of the Cold¬ 
stream Guards sounding the “Last Post” an im¬ 
pressive* and touching finale* to a ceremony marked 
throughout bv reverent dignity and gtae<*. 

Tin. Radio New York (antral Station, which is 
the most powerful transmitting station yet built, was 
opened on November 5 by President llarding sending 
a message to all the large radio stations in the world. 
After pointing out that such an achievement marks 





34 x 


an h m the scientific development of radio com* 
nutnitariHii, lu* said that the tamest hope of the 
.“Cnn rii hi nation is that the pence which blesses their 
own land 111,1} picsently become the fortune of all 
land" and peoph s. \ he station belongs to the Radio 
<'orj>otation of New Voile, \vhn h already poss< sscs 
"Cvatal stations capable of turning Ti nnsal lantic 
traffic, notably with (neat Ihitaiu, Norway, Germany, 
and France These stations are s ml to be capable of 
tran >mitlmg automat it allv at speeds of liftv words 
per minute fn tlu* mw station six separate antenn.c 
mounted on towns 400 It. high radiate from a 
common imiIi e. Tlav «• each equipped with tlieir 
own ;oo-k\\, alo rnator. Whin completed, the spare 
oceupii d bv tH* station aral its radiating antenna* will 
be 10 suuai e miles. It is said to be capable of trans- 
nutting at inn words pi r minute It can transmit 
and red iu nn"sigcs in ill directions sinuiltaneousb 
President I Lu ding's radiogram was teceived bv 
stations tn (in at Britain. Norway, Fiance, Germain, 
and Ausij tlia, and doubtless bv many others. Ae- 
coiding to tin Turn’s, the biters W'OK an- the nail- 
letters ot the new station. '1 be frequency of the 
alN i naling-uu 1 ent supply is about in,000. The wave¬ 
length used, one of the tbit Iv-nine which have been 
allotted internationally to the l r nitecl States, is 
16,465 metre*' 

Sfction 1 (q) of the Safeguarding of Industries Act 
provided for the appointment of a referee by the I.onl 
Chancellor to decide complaints against the inclusion 
or exclusion of articles fiom the Board of Trade’s 
published lists of nr titles under the key indusfiv part 
of the Act 'I lie Tinu \ of Ortohcr 27 contained an 
announcement that Mr C\ ril Atkinson, KC, has 
been appointed A da\ later it was announced that 
our Customs authorities had given notice that no 
further consignments of goods coining within the 
scope of the Act should he sent from abroad until 
further notice, as their staffs were inadequate to deal 
w'ith the good" already lying at thr docks awaiting 
examination. The worst prognostications of the op¬ 
ponents of the Key Industries Bill ate thus justified 
Leaving out of consideration altogether tlv* utility of 
the measure, it cannot he denied that it was rushed 
through the Commons, where practically all amend¬ 
ments ware brushed aside, and treated as a Money 
Bill, thus preventing discussion in the Lords. It is 
already unpopular among many manufacturers and 
traders, and has roused a strong feeling of resentment 
among "c i< ntific workers Many complaints have been | 
received bv the Bond of Trade, so that Mr. Atkinson 
will probably he kept busy. A deputation represent-, 
ing the British Association of Chemists, which was 
received at the Board of Trade on October 26 by Mr. 

P. W. Ashlev, took exception to the inclusion under 
the Act of some hundreds of chemical products that 
are not made in this country at the oresrnt time, 
and to many other products that aie deemed by the 
association to be outside the scope of the schedule 
of the Act. 

The Mount Kvcjcst Expedition returned to Dar¬ 
jeeling on October 25. Col. Howard Burv’s last 
despatch to the Times gives an account of the journey 
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from the base at Kharfa, which occupied twenty days. 
The march from Kharta was up the Aiun and K'aiehu 
Valievs to Lumeh. Thence the route chosen was via 
the Ouiok (Cuckoo) Pass and the G adorn pa rope 
bridge ov* r the Amn to Tinki D/ong and Khar»pn 
I>7c»ng, which was readied on October 11. MesfciN. 
Hu on. Winder, and Raeburn then went "outh over 
ih' 1 Strpnla Pass and the Teesta Valiev through 
Sikkim to Darjcding, hut, owing to the lack of Bans- 
poit on that ionic, Col. Bury and Mr. Wollaston had 
to take the main caravan hack via Linght and Phori. 
Heavy weather and much snow were encountficd on 
this pait of the route, but Darjeeling was 1 inched 
without mishap. The season’s work has been very 
satislac tot v. and onk had weather pu vented the 
(•limbus leaching a higher altitude on the possible 
route to the summit of Mount Everest winch was 
found on the north-iast The coolies wote a great 
success .tnd gave no trouble. Many of them suffered 
no ill-effects .it high alti f ud<", and have volunteered 
for next \ ear’s e\]H'dilion 1 he survivors under 
Major Morshcad have mapped an area of more than 
13,000 square mile*:, and Major Wheeler made a 
phologiaphic survey of the 1 whole of the Everest 
group. Important geological and biological collections 
have hren made bv Dr. Heron and Mr. Wollaston. 
Hie latter is also bringing hack a huge collection of 
seeds from the vailevs lound Mount Evuest. 

Ar the meeting ot the Koval Geographical Society 
on Monday the piesidcnf announced that the numbers 
of the Mount Evciest Expedition ate now on their 
wav home, and will he received at a meeting of the 
society in the Oucen’s Hall on December 20. Messrs, 
Mallorv and Bullock, who climbed one of the north- 
* astern huttiesses of Mount Everest to within some 
hono ft. of the summit, are satisfied that the actual 
conrtgin aiion of the mountain should not pi event the 
lop being reached. Next vent’s expedition is planned 
to leave Darjeeling about March 21 in order that 
Mav and June mav be devoted to the climb, as these 
appear to he the best month". Col. Howard Bury is 
unable to resume 'he leadership next vear, hut some 
of the other members of this year’s expedition will 
go out again The climbing party is to consist of six 
men. Many of the Himalayan coolies employed this 
vear have volunteered to return. The total cost of 
the expedition so far, 1 xcluding what the Govern¬ 
ment of India mav have expended in survey, is about 
5000k Tin 1 president paid a tribute the Tibetan 
authorities for the gnat assistance thev have shown 
to the expedition. 

.The annual Huxley lecture of the Royal Anthropo¬ 
logical Institute for the present year will be delivered 
by Mr. II. Balfour in the lecture-room of the Royal 
Society on Tuesday, November zq, at 8.30. The title 
wall he “The Archer’s Bow in the Homeric Poems.^ 

Thf following have been elected officers of the Cam¬ 
bridge Philosophical Society for the session 1021-22:— 
President: Prof. Seward. Vice-Presidents: Mr. 

C. T. R. Wilson, Dr. E. II. Griffiths, and Prof, 
Newall. Treasurer: Mr. F. A. Potts. Secretariat: 
Mr. H. H. Brindley, Piof. Baker, and Mr. F., W. 
Aston, New Members of the Council Mr.\JjL v H. 
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I, Mr. T. C. Nicholas. 

Even if the Oppau explosion lud been h« .ml in 
b country, the luct would have l>een \<rv difficult 
prove, and it is thereloretnot *->111 prising that the 
r Ministr\ should announce a negative result to 
fr inquiries. The explosion look place at 0.52 a m 
kl.T.) oil September 21, and should have Non 
d in England between 7 ami 7.30 n.m. OnI\ 
out of fort)-eight correspondents refer delimit lv 
[this time, “and there is little to induule that 
[noises they mention dillered from others width 
[id not have been due to the explosion ” 

\ st'M ol 250.000/. has bet n allocated to forestry 
ill the I'nemplovment Fund '1 he Foresti\ Commis- 

! er*> who will administer this sum wLh to direct 
ntion to the grants that are offend, the object being 
relief of the unemployed and the promotion ol 
restation \> regards Joial authorities, a free 
it ol a fixed sum (approximateh Oo pet uni, *»f 
labour bill) is obtainable tor e\< iv .ure planted 
kision has been made for assistance towards rneet- 
^ uncmplo)merit by means of fiee grants to vvood- 
hd owners who provide work for unrmplowd. In 
dinaiv cases 3/ per am* is the sum available 1 , but 
here the areas are uneml with snub the giant mav 
nount lc> 5/ in all. Inquiries regarding grants, and 
fers of land for planting, should he addressed, for 
1 gland and Wales, to the Assistant Commissioner, 
nvslr> Commission, 1 Whitehall. London, S W 1, 
id as regards Scotland, In the \ssistant Commis- 
mei, hoiesln Commission, 25 I)r umsheugli 
lrdens, Edinburgh. 

Ox ,\o\i mhei 2 the Natuial Hi-toiv Museum Stalf 
scniatron hi Id .1 \<t\ successful and largely attended 
mtilir reunion the third and last for the current 
11 —111 the hoard mom of the museum by permis- 
■u of the 'trustees Many interesting specimens 
euth acquired bv the museum w ei e exhibited, the 
>re important of tin m being a sera s of 
ii'irio imeitehrates from Japan -collected and 
‘seated bv Mr. Alan V. Insole, which in< hided 
ny rare and rem.ukahle forms; the fcvtal African 
phanf, the third known in point of smallness-, pre- 
ded by Mr. H. A. Hopwood, a series of minerals 
i rocks from the Simplon lunnel, including lint 
stals of purple anhvdnto, presented bv Mr. l r N. , 
pwMicrofl ; and fossils, mostly ammonites, from a 
'single bed of mail in Lower Lias at Charnmulh 
r Lord Rothschild showed examples of mejanu abet ra¬ 
tion in Lepidopfera, and considerable interest was 
taken in Mr. M. Maxwell’s temarkable photographic 
enlargements of Hast A If it an big game, especially 
those showing giraffes in full gallop. Dr. F. A. 
Bather gave a short lecture on “Tubular Ouaitziles 
mid Sandstones ” 

A Kt i’or 1 of the inaugural meeting ol the Institu¬ 
tion of Rubber Industry held on October iq at the 
Royal Society of Arts appeals in the India-Rubber 
Journal for October 22. Sir Ilenry Wickham, who 
ffi 1870 brought the first Hevea seeds from the hanks 
of the Amazon to Kew, \yas the guest of the evening. 
After the address- of the president, Mr. J. H. C .' 
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Brookigg, Mr. H. Rogers, manager of Messrs. 
J.unes L\ne Hancock, Ltd.. gave an inteicsting review 
ot the history of rubber mauubuture. '1 he firm 
mentiomd was founded 1>\ the gn u English pioneer 
of the lubhir industry, Thomas Hancock (17X0 -1N05), 
Hi- Indians of America were ihe In-t 10 use caout¬ 
chouc, and horn (hem wc get the turn “India/* 
while tin word “rubber ” is due to Pne- (lev's use 
of the substance in 1770 lot erasing jm w> d-maiks, 
I p lo iS.|o only unvuli .uiised lubber wa, im il Ihe 
ciedit ol lust producing rubber which would with- 
st.md changts in temperature without getting soil 
and slukv belongs to (diaries (inodjer, an \mnn.ui, 
who dud in iSfn. in iKjt Hancock took out his 
patent lui \uk mining by sulphur alone d Ills was 
twenty years after Macintosh had patented his m< (hot! 
of 1 inditing fabric impervious to ram and wind. 
H.mc<N k was assisted m bis developme ui ol the manu- 
f.uluie of rubber by Ills four brothers, one of whom, 
Walter I (uncock (1700 18521, was a pioneet of steam 
1 oad-i at s 

In' tire issue of [list ovt'rv for November Mr. h. W. 
Hall describes the excavations which have disclosed 
the buried Roman illy ol d’imgad, or 1 hnmug.idi, as 
its founder called it, in Algeria, about a hundred miles 
from the northern roast and little more than twenty 
from the nearest Fir neh settlement at Bafn.i If can 
be comparrd only with Pompeii, but in some ways 
i img.ul is run more Roman. Pompeii grew out of 
an old Oscan town, and ils architects ruver hurl a free 
hand in laving it out, but ddmgud, founded by the 
Emperor Trajan in At), mo, ,\vas svsb mafienlly 
planned as a fortified frontier town to r< *-is| tin* attacks 
of the wild tribes of the south. It is built in the 
form of a Roman camp, a true sou ire w ill) an area of 
about 30 acres. But it is not quite s\ inniHi i< al, and 
the avenue from east to wist conforms to the align¬ 
ment of the great road horn Lurnhnrsis t<» lln-vcste. 
Its roads, drainage system, and public baths were con¬ 
structed with (hr 1 r fticienr v whiih marks all Roman 
work; a fine system of public markets mH the wants 
of trade, and a public lihiarv pronmted intellectual 
culture. Its end came when in 53$ Behsnrms destroyed 
V.mdal power by bis virion near Carthage and, in 
alarm, the Berber tribes swept down from lb<ir moun¬ 
tains and destroyed it. Excavations bv Hip French 
Government began in iXXo, and have continued to tho 
pn sent time, throwing “a flood of light upon Roman 
life md history bv disclosing the autlu ntir features of 
a daughter* eitv of Imperial Rome.” 

A fONfi account, accompanied bv a skefr h-rnap, of 
the work <>t the Canadian Arctic E\pr*dition of j<> 13-rH 
is given in the (A <»gra/)/oni/ Journal for Or tobor by 
Mr. V. Stefansson. Apart from the; antbropologiexd 
and biological observations, which are not vet ready 
lor publication, the main results include the rectifica¬ 
tion of the coast-line of Banks Island, Prince Albert 
Land, and Kllef Kingnes Island, and the discovery of 
two new islands in the Gustav Adolf Sea and one 
between Isaehsen Island and Cape '1 horn.is Hubbard. 
These islands have not vet rcceivid names. By a 
journey northward over the ice of the Beaufort Sea 
Mr. Storkertfen proved the nonexistence of tlw 
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ginas, Mr. R. H. Fowler, Mr. K. Cunningham, 
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mvthScal Keenan Laud by getting a sounding of, more 
than \<ux> in. lies on its site. It is of interest to note 
that during his journc v Mr. Storkersen rind Ins a>ni- 
p.mions diiftn! on an ice-floe mote than 450 miles 
during six months, but were unable to discover any 
d» finite mu rent in the sou I In ru )>trl of the Beaufort 
Sen; tin direction of drift varied with the local 
winds. Ibis abs«nu of th hint, (intern precludes the 
fensibiliu <»f exploring tlx He.mloit s< a l>\ an ice- 
hound dtifting -hip. On 1 1 0• otlx r hand, Mr. Stefans- 
son Iio|ks on his him .sedition 10 explore it J>\ 
means of small *d, dg< -p u 1 u s travelling oxer the sca¬ 
nt* and dejii tiding -ol< 1\ on snK lor too<l. 

“ Gorin fin- lb ought of n>2i have hern Fore¬ 
casted'”' ” is tlx sulij< cl of an aiticle hv Mi. <\ K. P. 
Brooks in tin \1 rlcorolo^nal Uagasojc for Septemhet. 
The auihni suggest- that while the ahnomial weather 
of the past -pi mg and sumnn r in Kuropc is fresh in 
evtr\fund’s nxmojv, it is an inteiesting exercise to 
apply the pi ini ipb s of the Rfiu'iiu Mondial, dealing 
with the wodd’s meteorology, and hv constructing 
(.hurts of pnssine and tempornUno deviations from 
norma! t<> »11«nipt a prompt explanation. Charts 
have him < onslincled for the months of December, 
ni2o, to fmie, o^i, comprising Noilh America, the 
Atlantic, Kutopi , India, and much of Africa I*'or 

the period of fh" drought extending fiom February 
to Juix- antu u Ionic conditions prevailed genetallv over 
Kuropc and North Amenta The pressure attained its 
maximum near Valentin, where it was 6 2 mb, above 
the normal, whilst at Spitsbergen the deficiency was 
b 5 mb lempeiature was slightly below the normal 
in the south, hut much nbme the normal in the north 
Most of the district toveied hv the chart suffered from 
drought. Especial mention is made of E.xner’s prin¬ 
ciple, vx hit h asserts that low pressure over the Arctic 
bario in winter is normally associated with high pres¬ 
sure ovet the Atlantic west and south-west of Ireland 
and with high temperature over the British Isles in 
the same season. The author extends Exncr’s dis- 
coveiy, and is of opinion that some idea of the rain¬ 
fall of the spring and early summer in (lie British 
Isles 11141 piobabh he obtained from a study of the 
pressures and temperatures of the Arctic basin during 
the preceding months. Low Arctic pressure is said to 
cause low British tain fall, and high Arctic pressure 
high lh it oh 1 .un fall 

Proi . II II I )i\<> n, of '1 unity College, Dublin, lias 
devised .1 handv method for the measurement of tians. 
parent nuu ovcopit al spirimcns siiuated on the stage 
of any mnioMope possessing a reasonably good sub- 
stage . otidenser \ small tiaUspareilt screen, divided 
by soK of thin black hues into small squares, is held 
hv a suitable adjustable loldmg stand so as to inter¬ 
cept normalh the light I dlmg on the plane mirror 
of the microscope B\ ,1 slight motion of the sub¬ 
stage focussing adjiistnu nt the image (foimed b\ the 
stihslage loncleiiser) of the lints on the hiitii is 
hroughi into finiis at the Mine time as the image 
nt the spei mien seen m the microscope. Of course 
the si/e of the intervals between file first images of 
the lines has to be measured once and for all, either 
1.1 urately hv means of a xtage micrometer sHcUi of 
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the usual type, or approximately by means of $ome 
object of known dimensions. In order to keep the 
screen in a known position in successive measure¬ 
ments (he top of it u.suallv rests against the stage. 
The makers claim that tip* regul.it sub-division of the 
field bv the images of tin* line's is of assistance in 
makfiig accurate drawings of mil roscopic objects .-\s 
the result of tests, we can s.iv that the arrangement 
fulfils all that is 11.rimed for 11 It is called the 
“Ghost Mitromefi r,” and L made bv Mt. G. H. 
Mason, 5 and 0 Danx Stm t, Dublin 

Tin-: various theories of atomic structure current 
at the present time agree in ascribing the spectrum 
emitted bv an atom to tlx electrons If the electrons 
emit radiation independently <d e.n h other the separa¬ 
tion in a magnetic field of the components of a 
spectral line should be piopoitioiial to the field, and 
deviations from this law ma\ he taken as indication 
of some kind <>l coupling In 1 ween the election*.. At 
the suggestion of Prof Xagaoka, of the University of 
Tokvo, Mi V. Taknhushi ha- measured tlx* separa¬ 
tions of a number «>t non lines produced between 
nickel steel eleciiodes b\ tlu* spark of an induction 
coil, m tlu- field ot an elei 11 omugnrt capable of going 
to ^7,000 gauss The separation was observed by a 
Ililger ec heioii with a constant deviation spec tioscope 
behind it For tlx* nine strong violet lines seven were 
found to give separations proportional to the field, 
while two gave larger sep.nations in stronger fields. 
Of the weaker lines some give I irgcr separations than 
usual, which are not pioportional to the field. Both 
facts point to tlx* existence ot some mutual influence 
of the electrons on each othei 

Dl’RlM. tlx* war a considerable aiea of Not thorn 
France and Belgium wa» entirely ie-mapped, largely 
fiom aeroplane photographs taken b\ a camera rigidly 
fixed to the underside ot the aeioplane. 1 he method 
of using those photographs for map production is de¬ 
scribed in Engineering fot Oc lobc'r 2 1, in an illus¬ 
trated article by Mr. K B. I nwin if the aeroplane 
were slightly tilted wncti the phologtaph was taken 
the result is a distorted view of the ground instead of 
a ttue map. In mapping horn aeroplane photo- 
giaphs it is therefore nceess.uy to form a “frame¬ 
work ” on which to Jiang the photographs. The 
framework consists of a number of points, the exact 
position of which on the ground must be known, 
and they must bo -mb as L un be identified on the 
photographs. The original trigonometrical survey 
points were used as pimury [joints, and as these 
were not sufficiently rlo-e to fotm a complete 4 frarne- 
woik, intermediate point- wire fixed. These* inter¬ 
mediate points- were determined bv the use of a plane 
t ible behind our lines, or jf behind the enemies' lines, 
were deduced from the aeroplane photographs. At 
least (out points are necessary, which wore set out 
on a compilation diagram, and a tracing made and 
attached to a board which could be* tilted Lines were* 
drawn on tlu* negative joining tlx* corresponding, 
stations, and an enlarging canx-ia was employed to 1 
project an image of the negative on the tracing. The 
board was. then, tilted until the image of the fines 
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Hgted those on the tracing, thus eliminating the effect 
of the tilt of the aeroplane. When sensitised paper 
was substituteif for the tracing, the print ob¬ 
tained was free from distortion, and was used for 
plotting the map % 

Mi.'Ssrs. Macmiimn, ind Co.. I in., are issuing 
immediately vol. i of “ (he Pa bur of Minos,” a corn- 
patative account of the sUite'ssive .stages of the ruh 
Cretan civilisation, as dlushafed b\ the disownes 
at Knossns., bv Si 1 Arthur Kvatis, price six guineas 
not. The volume deals with the Neolithic ami hark 
and Middle Minoun Ages It will ho found to be an 
indispensable preliminary to the study of Mvevn.ean , 
Green 1 , the culture' <>f which is the outgrowth of the 1 
oailiei Minonn stages of ('ret* 


Sir, William Tiidvn and i’rof. J. C. Philip are 
editing h>r Messrs. G. Rout led go and Sons, Lid., a 
new seties entitled “The Twentieth-Century Chemis¬ 
try.'' the aim of which 1- ilu pioelmtion of loadable 
and intetesfing hooks which, without being exhaustive 
mouogt aplis, will furnish advanced students of 
chemistry with a compb tc suivev ol the piesont state 
o| knowledge and opinion in each biamli of the 
science 

Mvsmcs Ci. Hr.n and Sons, Liu., an* t-» publish 
at .01 c.ulv due a lianslation, l>v L. Tamnn, of “An 
Introduction to the Study of Mendingtaph\ and 
Macrograph)by L. Guillet and A. Pot levin. The 
woik will contain an introduction In Pi of. U. C. 11 . 
Cat pt nler. 


Our Astronomical Column. 


Tur Kivh \(. it Wiki ns’s Timi-S jr.wt s. 1 he-e 
signals are now s ( , widily used In astionomeis for 
tune determination that it is well to direct attention 
t,, ,ni alteration which is announced in Circnhmr 
Xo. 4, finrecjn Itiln nohnnalr Jr I’f/rtirc. I he signals 
have hitherto been sent out at definite mean times; 
but the time is determined in meridian liansits of 
block-stars, which nee e-sigues the use of n sid« o'.cl 
dock, the error of width tmM be determined, and 
that of the mean-time clock inferred bv comparison. 
It is now announced th.U. in ord< 1 to .noid tins 
transformation, tic.its [ uid pn of the rh\tbmie* 
signals will be si nt an onbug to Greenwich 
sidereal time, and the mtenal between! the beats will 
be pa 50 of ,1 sieleieal <( fond (ic.ugllh it'45 ( ^ Aten 11 
second, instead of pi'50 as formeilv) 

A detaib'd list oj tlx nu in times of the signals, 
both old nnd new, and of the nature of the emissions 
ns(‘d in each, is given in the circular; them ate 
sevatal changes If i- ilem that a signal e.annof he 
senf both at a constant mean time and a constant 
side leal time - a different sidereal minute will be ron- 
ce'nied everv dav. 1-or shiic lime after the 1 change’ 
the signals will b< pteroded h\ (lie wools “sidereal 
time.” but it is not rburh < xplained how the actual 
sidereal minutes will be made' known 

The new system will come into use on Novi'nibet 15. 
and will be expei imonled on up to the* time of the 
meeting of tin- Inti rnatie.n t! \ stronomic.il Lniou, 
wlii'n (be tiue'stion will lx* fill tlier discussed in the 
light of the- experience 1 gain< d 

pROITR Mot IONS or Lnxo-l-l KTOU VUUMU L STARS.- - 
•bfremmnn al Journal, Nos 784 ,md 711J, contain deter¬ 
minations o{ 1 lii' piuper motions e»f thirty-seven long- 
)ciiod variable stars made* at Mount liolvoke' t ollege 
>v Misses Young, I’ai iisw i»rlh, and Jenkins. I wo 
series eg plates wue taken, the 1 lime-interval ranging 
from nine to nineteen \ear$ The proper motions ate 
referred to the faint background stars, which weie 
preuouslv texted with a strrfcu-comparator, to c\dud»' 
any that showed appreciable motion. 

There is thus a certain amount of svsiemntic shift 
in each field, arising from the solar motion, hut it is 
unlikely to exceed 001" per annum in any case. The 
deduced annual motion for e'ach star is■-RR 
Andmm., oohe» ff ; Y Amlrom . 0021"; T ('ainelop.. 
o-o 16"; V Orion., 002X''; Y Monoc., 0031"; R 
Gcmin., 0022"; T Gemin., 0021/; U Cancri, ook/; 
S Jpdraj, 0-037^;T Hydra;* 002/; T Virg., o-on*; 

• n ' o '/2715; 1083- 


• S Sagittal.. 0013", \ INg.. o03S" ; 7 . C\g., 0018"; 

1 W C’apiic., 0027"; T l)*lph., 0023"; KR Aquar., 

oup 11 , S At id., o oi) 1", R beti, oe>22 // ; V Gem.. 
0040"; KU Heir., ecoob", S Scot p. f 0037 (/ ; \V OphL, 
0030'', KN lieu., 0042"; NY Cyg., 0030"; 7 , AquiU 
1 oo.q", S Peg., ooorP; S Aung., 0042"; H Puppis, 
oopp, V Leo, o uj ; V 1 .ib., 005(1"; k Scrp., 
004W Y Aquar., oo; 1 ' ('.cpiic , 0014”, H Aquar., 
o on)’ ; and R Peg., o 038" 

The mean value is 013/, implying distances of the 
onh i ol mn parsecs The sun at this distance would 
have magnitude* m 3, so that the stars in question 
have* absolute magnitude* (at maximum) somewhat 
bright< i than the sun’s i hcv are, tin it foie, not 
1 xfieme’ dw.u fs, but neither aic they extreme' giants of 
the l\pr of Pete Igi ux. The* onlv long-pc i i“d vajiable 
with a t onsidei alile pi ope r motion is Miia Cr(i, for 
which Puss’s value is 0257". 

'I'm. List Guvctu Ki’ocii. The fee ages have an 
astronomical aspeel, so that icfciencc* inav be made in 
this column to a paper h\ Mi. C. b P Biooks 
- (Ou.uleilv Journal R. Met Soo , July, m.M) which 
assigns the date* 30,000 to iX.uoo tic. h>i the last great 
glaciation in N01 (h-\Ves( Kutope- (fr<! tin). Scotland, 
Scandinavia, and the Baltic). Some* temnins of glacia¬ 
tion coniinne'd until bmn it c ; after sonic intermediate 
phase’s the date 1X00 n.< . to <\ n y»o is assigned t,o 
the IV. 1 (.bog Phase, wlnn the climate was cooler and 
moiste.r than at present. T ln*s changes are attri¬ 
buted chiefiv to altointious of elevation; increased 
elevation lias tlic double cfle-e t of piodmiug glaciation 
on l.md and ol closing the Mi. cits of Dover and other 
chnnni'ls lor the warm cm rents from the Atlantic'. 
Mi. Brooks also assigns considerable weight to the 
1 iKoo-vear cycle in tide-gem rating fote.e announced by 
Mi. (). Pdtcrssou. But it is veiv doubtful whether 
this rule \\ ill explain anv appi eciahli* climatic 
changes It docs not mean that all the tides are 
higher .it one ol ihese iNon-vear maxima, hut ninely 

• implies that there are a few tides in the \eai very 
slightly in excess of ihcwe at other epochs, just is there 
arc* total sober eclipses ol maximum duration at some¬ 
thing like' the same interval 

Since Mr Brooks gives evidence of an cppioach to 
simult.me itv in climatic changes m burope and 
America, some cosmicul cause is indicated; but the 
) suggestion of a long-period variation in solar output 
; (analogous to the short-period variations announced 
bv Mr. Abbot) seems more hopeful than the tidal 
, • cycle. 
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The Structure'of Adularia and Moonstone. 


Bv Dr. a. E. H. Toi ion, F.R.S. 


A NJ’AV .»ncJ u r v ptoim-dng mu otitic journal— 
Reports of flu- Tbhoku Imperial l ni- 
\risn\, SmuI.ii. I aji.m, vol 1, \o. 1 punted in 
English at l'obi*>, has luoillv been issued (June, 
*n-i). Ii vout.tins 1 h<‘ results of an investigation, 
commenced at ('.unbrid^»\ bv Mr. S Ko/u, who was 


assist* d later in Japan bv V. Endo and M. Suzuki, on 
the X-1 a\ analysis of «ulul«tria felspar from the St. 
Gottlkud and the mo*)nstone of Oevlon and Korea, 
and on the influence of temperature on their atomic 
arrangements \dularia and moonstone are supposed 
bv mitieialogists to be solid solutions of varying pro¬ 


of the moiioc jitne leUpar> bv Mr. Ko/u, the result* 
of which wen* c umnmnicated to tlw* Mmeialogic-i 
Sotielv in r<# 10, showed that these constant^ are mud 
htghei for moonstone than for adtdana. This is dut 

t one^ponding to 3 
uimposition, the optical constant- 
.dvv.tvs inetcasing wit^i the pre¬ 
sence of soda, of wfiidi moon¬ 
stone contains neurlv tluee times 
as much as adularia. 

When the crvstals were sub- 
muted to X-rav analysis by tho 
I.aue radiogtapluc method, apd 
the tailing! am s computed, verv 
leinarkable ddbmues were ob¬ 
served. In the case of adularia 
all tho spots were arranged on 
single circles of tho st< reographic 
ptojeiiioii of the i.idiogtam, or, 
V^' m th»* case of the «*ctual photo- 
giapn, on ellipse's, passing through 
the 'enlic of tile liguie, while 
those of moonstone’ wete in double 
circles, .1/ Will be dear fiom the 
two jepituluctions of the photo¬ 
graphs themselves in Figs r and 
and of then st< rc’ographic pro- 
. , . jeciir.ns in Figs ^ and 4. 

* his indicate** that adularia consists of a single kind 
of space-lattice and forms a homogeneous solid solu¬ 
tion, while’ moonstone consists of two kinds ot sp.np- 
latthe, the atoms being distributed in two different 
atlangements. J he two components of moonstone 
aie not, however, pure potash f.*Kp ar and pine soda 


to dilfeient moldul.u uruuuii 
different chenmal 



V * 


-Aitul.ii 1.1 Aura st. (lutthani, pUie 
P r;illt! (i>o/) 


S-'S** 

'.•'XT -yijf *" /« 



fr 19 . 2 - Moonstone from Cry tun, j>t,we 
parallel (r«i). 



portions v»f ortho* lose (monoclinic potash felspar, 
KAlSi,OJ, ulbite (liiclinic soda felspar, NaAlSi.O,), j 
and anorthite (tridinic lime felspar, Ca.\l,Si a O R ), tho j 
moonstone of ( e\Ion being rc'garded as a \arietv of i 
adularia exhibiting the propeitv known ns “schilleri- j 
nation,’’ the exhibition of a pearly, sub-metallic, or I 
bronzed ike lustre. Hut determinations made in Cam- j 
bridge of the refractive indices and, optic axial angles | 

no. 2715, vol. 108] ; 


felspar, but two kinds of solid solutions, both having 
monoclinic s\mmeir>. 

On heating tho crystals a most interesting thing* 1 
happens Nothing occurs up to 500° C\, but then the 
circles of spots corresponding to the structure richer 
in soda begin to decrease in intensity and also con¬ 
tinuously approach in position those of the arrange¬ 
ment richer in potash, uni’d at about zo6o° C. the 

A' 1 '' .'' 1 ,A :'- 
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k\o series of circles overlie one another exactK -nut whereas in lho rase ot the moonstone from Ceylon 
keomc identical with those of the latter an.mgr- tluv ucje afforded In plates putallo! io the bhsal 

bent and Mitulai to those of adularia \i i i«».>' ( . plane. On Dealing the <i\Mal ll>r m liillcri/ation dis-* 

belting begins, ami the s jH ,is disippuu Moirnu, aj.pr.u s, ami the two svMoin of spots become coin- 

the tempmaiurc appioaclicd iuuo‘ C the -c bilk ri/a- . idem at a temperature* of 700 (* , \n\ mm h below 

Son disappeared. Henee Hie s t lnllen/aium . >f moon- the melting-point of the uvstal, wtmh In s between 

bone is due to the fa» t llvrtnin kit n< o <>t ordinalv u<io' and uw < 

P>ht rays is produced In tin pn seme nl t !u ■ two fins.* Japanese investigators wmdd thus appear to 

LfTc/ent space-lattices 11,11r-pondmg io flu* two ha\r proved Hut in tin* . ans of nu^iN.ini' «.! ( e\lon 

pTrin^cmems. # ami Korea, the beautiful sc jullaonl imi ipp«* nance is 

I Similar investigation of the moonstone found mi m.t due to the pu-seiko ol inclusion* and Im una*. as 

Sears ago #» Korea led to analogous and conlumatorv bumrilv h* hewd, but to the c\ist< mo ol n\„ distma, 

insults This moonsu.ne |*iom*s I., he mote sodu and \ L *t Hostiv similar, .spat o-lal<i< ex, ulmh are so 

bine than the (. ingale>c vurieiv, and the two sets of arranged with lesped to each uthei as to cause the 

fe>t)is which its radiograms exhibit, corresponding to i a\s «»| oidmai v light to mu 1 fn e, !ti*>\n\ giatdvmg 
&vo distinct sets of spaced, a rh e net-planes. an* that ibework couimemed by Mi. Ko/u m ('.unluidge 

[iven b\ plates j>arallel to tlu side pinakoid t.u.s, has led to sucfi interesting and import.mi it suits. 


Tissue Metabolism. 


Oxi OV I ION \\L» (>\n»\U\r Ml . II WISMs IN 

LlVl.NO TlSSl liS. 

T a joint meeting of the .Sections of ( hemi.si 1 \ 
and i’ll} .sioiogy (lining the imiit meeting of the 
b iU>h Association .11 LUinbui gh a discussion on the 
b(i\e subject was opened b\ l’rot F. t.. Hopkins, 
du> commenced by pointing out that the essential task 
f biochemistrv is dynamic The task ol investigation 
5 difficult because the living aiiiduii' is eas'd} 
leslrowd. In spite of this obstacle . onsidc i able pio 
p’e.ss has been made b\ various methods. 

In tlie oxidation of laftv .it id> it is now recognised 
hat the oxidation fak< s plan* m (he /i-position 
yuoop investigated fhi.s problem !»v loading the fattv 
icid molecule with a non-os tdi^able gioup, namely, a 
►belly] group. T lie side (bain of tail} acid is oxidised 
o that all the substances administered reappeared as 
wo substances. All lh(.se with .111 odd number of 
aibon atoms were oxidised to beii/otc at id w Im li was 
omul m the mine combined with glume .is hip- 
►une acid, whilst all tlu.se with .111 even number of 
• uboil atoms woe oxidised to plumlacetic acid, whuli 
vas found combined with give in. as pliem lai eturn 
icui. llus result suggested that two carln.11 atoms 
cere removed at each stage, thus tin re was no in¬ 
itiation that b} removal of one 1 aibon atom the 
cries with odd or even c aibon atoms could be changed 
nan one to the other. 

Kmbdcn perfused fattv acids (hiougli the surviving 
iver, and found that all those with .111 even number 
•f cm bon atoms passed through the fouraarhon stag* 
whilst those with an odd numbei oj c.ubon atoms did 
of pass thiough that stag.. 1 his, again, mdn at. <1 that 

single carbon atom was never 1'-moved, so that the 
dd and even carbon chains were not intereoim t tible. 
The fate of the two carbon atoms that are split off 
-J3s not yet been determined. It is interesting to 
remember that large quantities of material are dealt 
x-vith in this manner, and that mote than three 
thousand tons of fattv a. id are oxidised daily in the 
human body in this country. 

It is probable that carbobvdrates are not oxidised 

• directly, hut that hexosrs are. converted into Indie 
acid. In the study of this problem isolated muscles 
are useful because the functional condition of muscle 
can be tested bv its- ability to commit. The change 

• from hoxoso to lactic acid is probable associated with 
the presence of licxose phosphate, a f.u f which links up 
»ne metabolism of higher organisms with the fer¬ 
mentation of sugar by veast, in which ftev.se phos¬ 
phate is an important intermediate stage. 

Surviving mqscle, in anaerobic condition, losses carbo- 

no. 2715, vokj 108] . 


hydrate with the formation ol Indie acid; when 
oxvgen is readmitted the luetic add di.saj.pemt,. The 
removal of lactic acid is not due entnely to oxidation, 
hut about one quarter of the acid is oxidised, and tiuee 
quarters an* lecoiiveited info glycogen. Associated 
with these changes it can be slmvut that muscle con- 
tiactual can be divided into at least two stages, one 
in which no oxidation occurs, and a later stage in 
which recover} is associated with the disappearance 
of oxygen 

The fate of proteins is that (hev an* resolved into 
then (onshiuent amino-acids, and the oxidation of 
these individual .aids must In* investigated. 1 he re¬ 
sult of disease, and of the administration of dings, is 
to cause the appearance of intermediate pjodui Is from 
which one learns that the amine group is i.moved by 
oxidation giving rise* to kelo-acids. I lie behaviour of 
acids with special groups in them furnishes further 
information. In dogs kvnuivim acid is the end pro- 
dial of oxidation of tryptophane. If indole lactic acid 
is udininisteied it is found to he toxu , and it does 
not give rise to kvnurenit acid I he 1 onespoiuling 
keto-acid is not toxic, and gives rise to kvnuienic 
acid, showing that in this case the amine group is 
lemoved limn 11 vptoplianc bv oxidation giving use? to 
(la* koto-acid, and not bv liydrolvsis giving iiuibk* 
lactic ai id as the intermediate substance 

It is the outstanding feature of oxidation in living 
oiganisms that (hoy can take in mole*, ular oxygen and 
combust mniciini at .1 lempeiature of not more than 
yX" ('. which are not combusted by molecular oxygon 
at moderate temperatures outside the body. All cells 
1 mil,lin aiitoxidisal.fr substances with the apparent 
loimation of petn\idt*s. Oxidising en/vnn-s arc found 
in many cells, some of which, however, need the 
presence of a peroxide whilst others appaientlv can 
bum their own peroxide. In plants the peroxide- 
forming substances ;ire probably something of 1 a 
catechol nature, i he oxidases are usually studied hy 
the use of colour-forming indicators. 

Hvdrolvtie oxidation and reduction may ako occur. 
For instance, milk does not act hy itself on acetnlde- 
lucle or on methvicnr-blue, hut in a mixture* of these 
two milk causes an oxidation of aretaldehvde and re¬ 
duction of methvlene-blue. This is analogous to the* 
Cannizzaro reaction, where two molecules of bon/al- 
dehvde react, one being reduced to heu/vl akohol and 
the. other oxidised to benzoic acid. Fot this type of 
reaction it is necessary to have an a.tivation of 
hydrogen with a hydrogen acceptor, so that the oxygen 
of water is set free to produce oxidation of some* other 
substance. 
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Prof Hopkins has lately isolated an autoxidisablc 
*MibManre from a number of tissues. It is a dipeptidc 
lontalning gluinmte acid and cy stein. Ibis peptide 
i-xists in 1 wo foims, one oxidised, in which two mole- 
('ilies • >i ihpeptide unite through their sulphur atoms 
N> foim 1 double ii)o!« cule l In double moli rule is a 
bwliogrn uuptoi whilst the singh molecule sulphhv- 
<hate is .1 hvdmgen don.dor '1 his reversible reaction 
allows the dipiptnh 1 lo ,ui .is an intermediate sub¬ 
stance in tissue oxidation, so lh.it the rate ot the 
double ir.ii lion tnav be twenty tunes as last as the 
rale of oxidation in the absence of the dipeptide. The 
icduiii'Mi ot the disulphide to sulphlivdrate requites 
tie pH s. m e of i -pi f ifu tissue enzyme. 

The n.duie of the hydrogen donators in the tissue 
is not ili it imined, hut laitn 'u id ione of them, with 
till"* formation of pvruvii irid 

In his mm hiding remark's Pi of. Hopkins appealed 
to younger ihemists to take an interest in the 
problems of metabolism as their solution requires 
chcmit.ilh trained minds, fie pointed out that the 
reactions whiih take place in living tissues are not 
dilfeicut fiom those which take place in the laboratory, 
but that ihiv take place under different conditions. 

In living tissues catalysts play an important part, 
and cln mil al science will not lie complete until the 
n.ituii "( ralalvtic reactions are explained. 

\ number of speakers took part in the debate, and 
the pat tii ipaiion of chemists in biological work was 
ui^ed b\ siweial speakeis. 

PlIOlOsVN IMT'.sts 

hollow mi* in* discussion on oxidative mechanisms, 
a papei hv Prof K. C C Bah, Pi of. I M Ileilluon, 
and Mi \V 1* Batker was read on tin* sMdhesis of 
formaldehvde and i arholmlratcs from carbon dioxide 
and water. 1 his study was the outcome of an in¬ 
vestigation into the combination of hydrogen and 
chkVmo under the influence of light. It was found 
that the i.itr was not piopoitional to the intensity ol 
light It was suggested that the infra-red osoillaiion 
frecjuem it s of hvthorhlonc acid contained some 
frequi m ies i lint at (eristic of chlorine, thus the fiisf- 
formed h\dim film i< at id could nutocatnh f irnlh 
activate moi e i hint mi 

C\ubon dioxide nhsoihs short wave-ienglhs in the 
ultia-violet, hut ir i- not jflciied b\ visible light. B\ 
passing a i urn ill of carbon dioxide through water ex¬ 
posed to ultra-violet h^ht it is possible to show the 
form ition of formaldehyde. The previous experi¬ 
ment- of Moore and Webster required the presence 
of an moti’anii latahst, but theit failure to show’ 
formaldehvde m the absence of the catalyst was prob¬ 
ably due to ioo rapid polymerisation of the formalde¬ 
hyde. 'I he Simula ellei t of cm bon dioxide passing 
through the fluid allow- some of the formaldehvde lo 
escape p< >1 \ mei isalion 

'Plie vi-iMr iavs irquire a pholocalalysi with an 
inf'-a-reil situation of the same frequency as the carbon . 
dioxide ( hUuophyll absoibs visible light, and as it 
forms a compound with carbon dioxide it can pass on 
the 11 appt d ‘uitgv to lh« carbon dioxide. Malachite- 
green. mi tin l-oi ange, and other dyes which can com¬ 
bine with i.irbon dioxide likewise catalyse carbon 
dioxide, so that foim.ddelivdi is formed hv the action 
of visible light 

Similar 1 \ poh met is.uion of fmmaldehyde requires 
a coloured substance whiih can unite with formal¬ 
dehvde, 

'1 In photo-c quilihrium of 

hexose —- i aihon dioxide 

\ / 

formnldehvde 
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is difficult to demonstrate because jformald6hyd& .is 
oxidised to formic acid by hydrogen peroxide, but (h< 
reactions of carbon dioxide-- formaldehyde and 
formaldehyde -r* sugar aie both catalysed by pigments 
in visible light 

Formaldehyde is not detectable in plants because of 
its rapid removal. The chlorophyll absorbs the rays 
which decompose sugar, hence the above equilibrium 
bee omes 

hexose eaihon dioxide 

\ i * 

formaldehyde 

Melanesian Land-tenure. 

T a mi cling oi the Royal Anthrojxdogical Institute 
held on October 11 i>r. \V. H. R. Rivers, presi¬ 
dent, gave an account of the Melanesian system of 
land-tenure, fie described the nature of the owner¬ 
ship of land in two patrilineal societies in Melanesia, 
Anibrim in the New Hebrides, and Eddystone, Island 
in the Solomons, and showed that its essentially 
communistic character agreed with the account given 
by (‘odrington ot the land-tenyre of the matrilineal 
parts of the arelupi lago 'I his close agreement, con¬ 
trasting with the gnat diversity' of oilier aspects of 
Melanesian culture, was h<‘lcl to indicate that the 
communal ownership of land was an early, though 
not nece-sarily the eailiest, fi-atnn- of Melanesian 
soi 1.tv whiih has been little affected hv the many 
influences to which the general diveisitv is due. 

I he fact that chiefs in Mi lam sin have no special 
pjivilego in relation to land, and mav even be wholly 
lainlli ss, -uppoits this- conclusion, for there is reason 
lo belli ve that the present 1 hiejs of Melanesia ate (he 
desei iwJ nils of relatively late immigrants. 

The outf't ship nr tiers, apart ft out that <>j the land 
on whiih th<v grow, and the diffen nt laws ol inherit¬ 
ance to whiih the two kinds ol property are subject 
were de-uibid, as well as the customs l»x which the 
piod 11 re of certain (tiis is assigned to individual use 
hv mean- of n hgioiis 1etemoni.1l '\ hi so customs 
v\ ei e explained as concessions made lo immigrants 
hv the indigi nous ownus of the soil, who, while deny¬ 
ing to strangers all rights in the land itself, allowed I 
thim to own trees and transmit them to their children. 

It was suggi s(cd that in some rase>, and especially 
when individual ownership or usufruct has a religious 
sanction, the- trees concerned mav have been intro- 
due od by immigrants. The whole situation in relation 
to the ownership of trees and land was regarded as a 
characteristic instance of a eompiomise foimation by 
which vvas solved a conflict between the communistic 
sentiments of an indigenous people and the indi¬ 
vidualism of immigrants 

University and Educational Intelligence. 

Bristol.-— The Imperial Tobacco Co. (Great Britain 
and Ireland), I.tch, Bristol, has contributed the sum of 
ro.ooo/., ami Mr, C. H. Baker the sum of 5000?., to 1 
the fund now being raised for the development of the 
University. 

C wiPRmr.F. --The Tniversitv ha- presented an 
address to Or (». I) IJveing, St John’s College, 
formeilv professor of chemistrv, to commemorate thft/’ 
fact that he has kept hv residence even term in the. 
University for the last seven! v-five years, Or. 
Tiveing graduated as eleventh wrangler in 1850. and ' 
vvas top of the First Class in the Natural Sciences * 
Tripos in 1851, the first year in which the examina¬ 
tion \v.i,y held. Me became fellow of St. John's 
College in 1853, and, professor of chemistry-in 
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Mr. J. M. \Vordie has been elected io a fellowHup j 
: Su John’s College. Mr. Wordie accompanied Sn j 
rnest Shackleton to Antarctica as g*ologixt, and it- j 
>ntly was a member of a scientifii exiursion to Jan j 
[aven Island, where he climbed the Bnnnbug 
Prof. A. C. Seward is lecturing on ln.vnl.iml n> ; 
a* Cambridge Philosophical SoHetv on Mondav, | 
ovember 14. 

Statutes have now been approved for (he teseanh 
igrees of M.Se. and M.I.itt, These involve only two 
jars’ postgraduate residence as against three wars 
iquired for the Ph.D. 

[.nuns. -On October 25 the l diversity joined in 
e sexcentenary commemoiatum ot Dante’s death hy 
lecture delivered in the (ireat Hall In Prol, (iiaut 
\ " Dante’s Conception of History.” Pro! Crant 
id slit s s on the interest which Dante took in the 
stor ic past ot mankind so far is In km w it a 
tatac(eristic which marked him ot! from the oihet 
•eat poets of Europe. His relation to pagan anticjintv 
ns examined and the true charade 1 of the Italian 
■adistance was deduced hom it 1 he l imeisitv sent 
letter written in Latin to the crli/ens of Bologna on 
jo eve of the celebrations expressing homage to tin 
temorv ot Dante. 

On November } the new education wing was opened 
y the Chancellor of the University, the Duke of 
Devonshire. In the evening a convet sa/ione was held 
v the main huild’ugs of the Universitv. Pin pro- 
eedings commenred with a reception in the (neat 
flail bv the Chancellor. the Pro-Chancellor (Mr K C» 
Arnold) and Mrs. Arnold, and th< Vice-Charm llor (Nir 
Vtichael Sadler) and I.adv Sadler, after which thi 
risitors, numbering about a thousand, dispersed 
dong three routes Io inspect the numerous experi¬ 
ments and exhibits displaced in the Nations depart- 
nenls of the University. In addition to ordinary 
lepart mental displays, there were two special ex¬ 
hibitions, one of which was devoted to “Bacteria and 
rlinnan Welfare.” A large number of microscopic 
reparations were on view illustrating the bearing of 
jacteriologv on agriculture, horticulture, the leather 
odu.slries, human pathology, and public health, 
hie other displav, described as the Yorkshire Studies 
Exhibition, was the outcome of a joint contribution 
>f several departments of the University, includipg 
Uologv, agriculture, geography, and history. Both 
Naturalistic and humanistic studies were well illus. 
ratod, and contained much matter for guidance for 
resent and future research on the region. 

In connection with the Institute of Chemistry a 
ecture on “ Modern Applications of Chemistry to C rop 
Production ” will he delivered by Dr. E. J Russell in 
he Chemical Lecture Theatre of King’s College, Strand, 
at 8 o’clock on Monday, November 14. d he lecture is 
open to all fellows, associates, and registered students 
of the institute and to all chemical students in recog¬ 
nised colleges. 

Noi\vniisHM>jNG the financial embarrassments of 
modem universities, to which related allusion has 
been made in these columns, the Lords Commissioner s 
of the Treasury in their review ot the estimated ex¬ 
penditure for K)2>-'2^ have decided to reduce the 
annual grant-in-aid of universitv education from 
1,500,000 /. to 1,200,000/. It apprars that the latter 
suin' represents the amount of grant already allocated 
to the various university institutions in the form *>| 
annual grant. Accordingly, this sum will not be 
reduced, but other and additional grants which may 
have been made, amounting in the aggregate to 
300,000!., will he discontinued. This is an unfortunate 
decision, and one which will be viewed with dismay 
by tho$$, who. have to finance the modern university. 
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It will undoubted!) it*.tot adversely upon the efficiency 
<>t the turn* t sjiirs, ,md, in particular, lead to a further 
d. lax m pulling the salaries ol universitv teachers 
upon a sound tooling. 

1 10 Koval leihnn.il College, tilasgow, has now 
lompDted tin one hundred and Iwi iiiv-tdth year of 
its cxistem i\ and the annual report teteiitlv issued 
bv the governors ilUisii.ites tle.ulv the impetus which 
whole-lime siudv has received dm mg the past few 
vears. 1 he total number of students m ito mlatlCC 
during the past vear was 5/14(1, pr.ii.lu ally 110 same as 
for (he previous session, but tlie pioporiion between 
dav and evening students has chang'd > "ii>n!i 1 ably . 
Moreover, the dav students, who number <d i.'oo an 
increase of 155- ninti United roughly tvvo-tluid' ol tlie 
total studem-houis registered in the college, as against 
a litil* more than hull the total for the pnvjou- ses¬ 
sion ('hemisii \, with an enrolniein of I’tS dav and 
478 evening slmhnts, heads the list ol stud* nt enrol¬ 
ments In subjects, but matliem.il k s t n.uuial philo- 
sopliv, mech mit s, and me<hanii d m*l ehch ical 
engirt* * ring have ear'll .it11 .u i< (I more tiian .1 llxmsand 
entiles 1 he fin.in* ml situation is not so satisfactory, 
the \<‘ar’s working showing a debiit of no. 11 1 \ moo/. 
Of the available m< oine of yo.Oig/ . nime than U 
qu.liter unties from studi'iits’ fees, about one-sixth 
fuan donations and endowments, and a similar 
h .m lion from the Inasiuv, wlmh tin hides .1 non¬ 
recurrent gi.uit of 400*1/. 1 he balance was provided 

bv grants hom die Sottish Ediuation !>*'p.u tment. 
Not* worthy events of the past session were the estab- 
lishtmnl of a school of pharma* v in tli* < allege, and 
an anonwnous gift founding a reseat* h s. 11*d.u ship ol 
the annual value ol .mo/., m unlv lot mgimvix ,in*l 
metallurgists. 

Rh tu- work among students in Austin was started 
bv th»* Era nds R< lift Mission early in i*i.’o, and the 
acute distress of many Austrian professors and lec¬ 
turers was the occasion for tin* formation ot a Vienna 
Cniversitv Relief Committee, for whir h funds were 
subs*. 1 lin’d bv British universities. In July *>f the same 
\, ar the Jmpej ial War Relief Fund agmd to under¬ 
take the appeal*? 1 *> universities in the British Dies 
on behalf of the professors and students of Central 
Europe, and an inter-universitv lommittee was 
formed. Its appeal me! with a generous response-- 
some 2 2,o(x>/. being subscribed in cash and gifts in 
kind. It is thought, however, that the appeal has 
not reached manv of the senior membetx and gradu¬ 
ates of our universities, and pamphlets <h s, riptiye 
of conditions among prof**ssois an*l 1* durers in 
\ u stria have been issued in the hope of stimulating 
further geneiositv. During the first few months of 
this v(Mi free rations of food vvete supplied to a num¬ 
ber of professors of Vienna l niveisitv and official* 
of the State museums and their dependents, several 
hopelessly inadequate pensions were augmented by 
monthly grants of il. and grants were also made to 
enable the more n* edv to purchase clothing In order 
to continue this work, a sum of lo.ooo/. is * stirnated 
as necessart for the vear U)ji 22, at the end of which 
period relief work will probahlv «ome to attend 
Subscriptions should he marked “Professors” and 
M .,U to the Organising Secntarv, Universities 
Committee, Imperial War Relief Fund, Fishmongers 
Hall, E.C.4 ; gifts in kind and worn clothing marked 
“Universities,” should he sent to the FriewD Emer¬ 
gent v and War V ictims Relief Committee. 5 N**w 
Street Hill, EC 4. and notification givm to the 
Organising Secretary ; gifts of hooks should be sept to 
Mr. B. M. Headicar, Uimu shies Librnrv for Cdmral 
Europe, London School of Economics, Clare Market, 
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Calendar of Scientific Pioneers: 

November 10, 1832. Johann Caspar Spurzheim 

died. The disciple of and idloyv-workcr with (jail, i 
the founder of cerebral physiology, Spur/heim studied | 
medic in*• in Vienna, and with (jail published ! 
** Anatomic et Pinsmlogie du S>slemo nerveux en ' 
griurale et dll Ceiveau til particulier.” 

November 10, 1852. Gideon Algernon Mantell died, j 
-•'Especially *«ii<cessful in the discovery and descrip- j 
tion of fossils of the South Downs, Mantell was a j 
surgeon bv profession and practised at Lewes, ! 
Brighton, and Claplmm. His collections are pre¬ 
served in llu Hiibsh Museum and his drawings it\ 
Yale University. 

November 12, 1793. Jean Sylvain Bailly died. 

Originally mUndid for .i painter, an acquaintance 
with Lmaill* l*d Hail I v into astronomical studies, and 
in 170 { he bet aim* a member of the Paris Academy 
of Scu nces, establishing his reputation by a memoir 
on Jtij^ier’s satellites Later on he published a his¬ 
tory of nsiiMiinnn \ promoter of the French Revo¬ 
lution, the dav of the storming of the Bastille, July 14, 
1780, lie w .is e host'll mavot of Paris. His at tion at 
the ( humps de Mars, July 17, 171*1, lost him his 
popular it v. and two years later lie perished beneath 
the guillotine. 

November 13, 1802. Andr£ Michaux died. -Acquir¬ 
ing a taste for botany from his father, Michaux 
studied under Jussieu, and travelled in Spain, 
Persia, arid North \merica He died at Madagascar 
while on a journey to Australia. The genus 
Mahatma is named uflrr him. 

November 14, 1716. Gottfried Wilhelm Lelbnii died. 
--Born in Leipzig towards the end of the Thirty 
\ ears’ \V;u, Leibniz was the son of a professor of 
moral philosophy. During diplomatic missions to 
Frame and Knglund he became acquainted with 
Huvgeus, Bovle, anti Newton, and it was through 
Huygens he was led to study geometry. In 1676 he 
became librarian to the Hanoverian family, a post he 
held until his death. Equally eminent as a phiJo- , 
sopher and a mathematician, he is recognised as one : 
of the discoverers of the infinitesimal calculus, and ; 
the inventor of the accepted notation The inaugura- 1 
tion of the Berlin Academy of Sciences was due to ; 
him, and he became its first president. 

November 15, 1630. Johann Kepler died, lmmor- 
„ tails'd by his' discovery of the laws of planetary 
motion, Kepler “may be said to have constructed the 
edifice of the universe ” Taught astronomy at 
Tubingen b\ Maestlin, in 1503 he succeeded St ad l as 
professor o( that subject at Drat/, and in ihoo joined 
Tycho Brahe it Prague, after Tycho's death becom¬ 
ing Court in.nhemutuiun to the Emperor Rudolph II. 
From id!,’ to to/.) he was at Lin/, and the following 
year he died at Ralishon. \pplying the diverse talents 
of a singul.u Iv git lei I mind to the study of Tycho's 
observations, Kepler in ihoq discovered the first two of 
the laws which hear his name, and in 1618 the third. 
His “ Astiononna Nova " is among the classics of 
science \t his death Iris manuscripts were purchased 
by Hcveliiis, arid are now preserved at Pulkowa 
observatory. 

November 16, 1915. Raphael Meldola died. — For 

thirty years professor of chemistry at the '1 echnu.rl 
College, Finsbury, Meldola was es|x.cially known for 
his work on the chemistry of colouring matters. The 
friend of Darwin, he was also a naturalist, translated 
Weismann’s “Theory of Descent/' and was president 
of the Entomological Society. ’ . K. C. S.yv 
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Societies and Academies. 

London. 

Royal Society, November 3 - — i**of. C. S. Sherri rvgj on* 
president, in the chair.- 1 . R. Merton: Ihe spectra 
of lead isotope.**. Coiifparisun of the wave-lengths 
of live lines m the spectra ot 01 dinar) lead 
and lead from Australian camotite shows differences, 
which are not constant, but vary for the different 
lines. The difference in wave-length observed for tho 
principal line, A ^ 4058 V, is about two hundred times 
as great as that expected on theoretical grounds.— 
1. Tavlor; Experiments with rotating fluids., 
Methods are described by which experiments oti 
spheres, cylinders, and vortex rings moving through 
rotating fluids can be projected in a lantern and in¬ 
stantaneous photographs taken. If any small motion 
be given to a rotating fluid, the resulting flow will be 
such that concentrated masses of coloured liquid should 
be drawn out into thin films, parallel to the axis of 
rotation. Photographs taken In a camera placed ver¬ 
tically above a totaling basin of water show that the 
liquid moves in this wav. L. Bafrstow, Miss B M. 
Cave, and Miss E. D. hank llu* two-dimensional 
slow motion of viscous fluid** In it** restricted form 
the equation of motion of a visions fluid is ^7 4 ^«=o, 
where y is Stokes’s stream turn tion If tire molecular 
rotation in the fluid he dehned by V* the equation 
of motion m.tv he expressed nlternativrlv .is V J t“6* 
The equation VV T '° transformed bv means of 
Green's theorem to a foim in which tlie only unknown 
is the distribution of the £ doublets on the boundaries. 
The strengths of the doublets are found bv solving the 
resulting integral equation. \n example shows the 
motion of fluid past a cinulai 1 Hinder in an infinite 
pnrallel-w ailed channel It d be the diameter of the 
evlindet, p 11 vo density ol the fluid, r the kinematic 
coeflicient of visiosifv, and l the- velocity of the fluid 
in the centre of the channel at infinity, then, when 
the width of tire di.inne! is 5,/, the resistance per unit 
length of cylinder is- E 7 \op\'dV . The value of 
Ud/v to which this formula applies is not to exceed 
02- IE (' 11 Carpenter .md ('oiivtani o Flam •'flic pro¬ 
duction of single crystals of aluminium and their ten¬ 
sile properties Tin* parallel portion of the test pieces* 
of the sheet was ^ in. x i in. xo 125 in., consisting of 
about 1,687,000. I’he conversion of this area into a 
single crystal involved heat treatment for six hours 
at 550° (' , tensile -stress ot .*4 tons per square inch, 
producing an average elongation of it) per cent, on 
3 in., and final heat treatment beginning at 450 0 and 
extending up to hnn 1 -' <_\ On an average, one tost 
piece in four proclitics .1 single* crystal over its parallel 
portion, which frequently grows up into the shoulders 
of the test piece. The ten.uity of single crystals varied 
from '' 8 to 4 oS tons per sq in., while the extension 
on 3 in. vuiieel from u l*> 86 per cent , according to 
the orientation of rivsful relative' to stress. Five types 
of specimens were recognised. Stress tests of test 
piece* consisting of two and three crystals show the 
strengthening influence of one crystal upon another. 
Experiments on round bars resulted in the produc¬ 
tion of single crystals in the parallel portion of bar$ 
0564 and 07**8 in. in diameter. The total volumes of 
the crystals were more than 1 cb.in., and more thart 
2 cb.in. respectively. The tensile properties vve.ra de- 
tot mined, and in every case a wedge-shaped fracture 
was produced, the bar diminishing principally in one 
dimension only. Remarkable twinning efforts were 
observed in certain ca**es.—•(’ Y Raman and B. R»y ; 
The transmission colours of -sulphur suspensions. 
When a few, drops pf sulphuric acid,are added ,tp a 
dilute solution of sodium thiosulphate and a precipL 
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j bursed as such 1 hat only joo.o <x>/. was allocate! 
I as annual grant ami the rest as a rion-reeurren 



THURSDAY, NOVEMBER 17, 1921. 


: allocation a principle- which, whatever its gooc 
i points, is open to sruous criticism does not make 
j the assumption les- justiliahle. VcoHlingly it 
was perteeth legitimate lor the umvcisitics tc 
make their plans in the belief th.it the 500,000/, 
would lie available in succeeding y ears, I he with 
dtawal will mean that these institutions will be 
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let down and let down badly. One < ati tcadilv 
understand why, at the reient opening ol a ba/ani 
to raise lands for Manchester him et sits, ‘‘this 
grave fact vs as a stilijeet of pained eontmei.it “ In 
the viee-rhaneellor. “Cnrnmnil " ehaiaeterised 
b\ t|uile a (htlirent word I10111 "pained” would 
not have surprised us. Sir II. A. Mu-rs must liavt 
exercised great restraint on that occasion* 

II the additional grant of 500,000/. is neeessary 


University Grants. 

"'HE governing bodies and teat bins' stalls ol 
the universities will view with thsmav the 
proposal of the Lords (.‘oininissionet s ol 11 . M 
Ireasmy to reduce the annual grant-111-aid ol 
university e-ducatt<>11 irom 1,500,000/, at which it 
stands m the current sear, lo 1,.-00,000/. for I lie- 
muting linaneial vear o).-.- a;. 

It will he recalled that 111 Jhe Estimates ioi 
ipat-aJ a sum of 500,000/. was added lo the 
annual grant, which at that time stood at one 
million Ol this 500,000/ it appears that juo.ooo/ 
has ahe.id\ been allm tiled in the torm ol (inniiiil 
grants to the various institutions participating in 
Parliamentary grant, while it is presumed that 
the remaining 500,000/. litis been, or will he, avail 
. able for non-rccut rent allocation. On sortie such 
assumption it is explainable- how the sum of 
1, jog, 000/. has been arrived at. If the reduction 
ol 500,000/. is agreed to hv Parliament there will 
he in consequence no addition in the coining 
linaneial year to the annual grants now paid to 
these institutions, and obviously no non-regiment 
allocation. 

In the light of these statements it is important 
to review the question of university grants. Two 
laets are clear: (1) When Parliament voted the 
additional annual grant of half a million last 
session it did so on the ground ot necessary and 
essential expenditure this was made perfectly 
clear by Sir Philip Magnus and others in the 
debate on the Eslimates; and (a) the governing 
bodies and teaching stuffs of the universities 
assumed, and with perfect justification, that the 
grant, voted as an annual grant, would be dis- 
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and essential lor the t uncut star, what is the 
reason lor tin.- ptoposed withdrawal of Ihrec-lifths 
ol it lor next veat ? Is it less neee.ssat v or essential 
then, or is there some other reason-' Ihe plea of 
national cionomy cannot he justified Yury little 
consideration will show that to emtail the range 
ol ttriivi rsitx education or lo limit its possibilities 
is to curtail and limit the progress ol civilisation, 
whether in things ot the spirit 01 111 the oiganisa- 
tion and development ol .science as applied lo com 
meter and industry. It is a short-sighted policy 
and one ft,aught with sinister import it the highest 
institutions o| learning in the eountiv ate allowed 
to Rounder in .a morass of linant lal dilhetillies. It 
is certainly econotnv, hut eeonoim of a peculiar 
kind; it is the economy whit h leads lo spiritual 
and material bankruptcy 

Let us examine the question a little mote closely. 
Last Fchtuarv the Ihmcr.xity (‘.rants Commit Lee 
reported in no doubtful terms upon the t himant 
needs of the universities, and in particular upon 
the. emoluments of university teachers. Ihe report 
stated that the salaries were still below the mini¬ 
mum necessitated by economic conditions, arid 
that the committee was satisfied that unless 
further substantial improvement was made the 
efliciency of university education would he seri¬ 
ously endangered. It went on to say that "the 
best men and women would neither enter nor con¬ 
tinue in the profession at the rale of salaries then 
within the oompelenee of the authorities to offer, 
nor could a teacher under the perpetual shadow of 
financial anxieties give his best to the work of 
instruction and research.’’ ‘litis statement, strong 
as it is, has been amply confirmed hv the diffi¬ 
culties which various departments in the universi- 
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lies art experiencing at the present time in re¬ 
cruiting their staffs. 

l.'pon llie strength of tliis report, togithir with 
representations made to I’arliameiit by various 
interested bodies, the additional annual grant re¬ 
ferred to above was made by Parliament. Now it 
is proposed to ask Parliament to < ur down this 
grant, huch a proposal, in our opinion, can be 
justified only it it is shown that the grant is 
neithei necessary nor essential in tlie coming year. 
W ithout considering the question of the further 
development ol tin universities, all important as 
It is, let Us examine one ol the factors m the situa¬ 
tion- uniu 1 sitv stipends. 

Past fulv a < miference ol tin 1 heads of university 
institutions, the non-academic members of uni¬ 
versity governing bodies, and the council of the 
Associating ot t invcrsitv I caclicrx approved of 
a scale ol minimum salaries lor university 
teachers 1 his scale is extremely moderate, and, 
;cs a minimum scale, seems likclv It; meet with 
general approved. On the basis ol those verv 
icasonable proposals it was estimated that it 
would inquire an additional sum of about 
.400,000/. to raise the lull-time teachers m uni¬ 
versity institutions in Kngland and Wales to the 
minimum salary of the scales Assuming that 
since- the date when the Kstimate was made an 
sum of 100,000/. has been added to 
the- emoluments of the universitv teachers re¬ 
ferred tei, then- still remains a sum ol 400,000/. 
required to raise these teachers to their minimum 
on the; scale-. In this figure no allowance is made 
for an increase in the number of teat hers or in the 
stipends of those vv be; have- reached t heir minimum. 

Thus at ihe- very time when an annual sum ol 
,>00,000/. is 1 er)uired in Kngland and Wales to 
put university teachers 011 a minimum scale, 
which has been diawn up with due and proper 
consideration ot the necessity ol national 
economy, the Lords Commissioners of the 
I reason propose to re duce the annual grant bv 
300,000/.. pieciselv the sum which, if distributed 
as an annual grant for salary purposes* would 
have enabled the university authorities to estab¬ 
lish a reasonable and jeist scale of remuneration. 
Is it any wonder that the governing- bodies and 
teaching stalls of the universities are dismayed 
at the proposal? We trust, however, that Parlia¬ 
ment will not deal with evur universities in this 
fashion, hut, recognising that the ir necessities will 
be no less in ihe coining year than they are at tin- 
present moment, decline to he a party to a pro¬ 
posal which, in our opinion, from whatever side 
it is examined, cannot be justified. 
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Psychological Medicine. 

The Basis of Psychiatry. By Dr. Albeit t 

Buckley. Pp. xiii-447. (Philadelphia an 

London : J. B. Lippineolt Co., Ki-'o.) 30s. net 

T the present time, when great interest - 
being taken fry both public and Press 1, 
the questions of body in relation to mind, psyche 
analysis m the treatment ol the psychoncurose- 
and psychoses, and the necessity of lunacy reform, 
a hook which deals compiehensively with tin 
subject ol psychological medicine is especial!' 
welcome. Moreover, now that the conjoint boaul 
of the Royal Colleges of Physicians and Surgeons 
and many ol the universities, notably Cambridge 
and London, have instituted a diploma of psycho¬ 
logical medicine, a book such as “The Basis ol 
P.xvchi.itrv “ is notably opportune, and we have 
no hesitation in recommending this hook strongly 
to students and practitioners, tor it satisfies a 
Inng-telt want. 

The author lirst discusses biologic phenomena, 
in*hiding the laws ot heredity and their applica¬ 
tion to mental and nervous diseases. Then lollows 
a brief hut useful chapter on cerebral develop¬ 
ment and receptive organs, with a description ol 
the autonomic system and its functions. We are 
rather surprised to find that no mention is madi 
ot Hughlingx Jackson’s levels. The author shows 
how sensitivity and differential sensitivity con¬ 
stitute fundamental biological phenomena, but 
Head's theory of protopathic and epicritic sensi¬ 
bility es not alluded to This may he an omission 
on account of space rather than disbelief 111 its 
validity. 

Chap. 5 is devoted to psychological processes, 
and should prove very useful to students and prac¬ 
titioners, for it enables the reader to grasp prin¬ 
ciples and become lamiliar with psychological 
terms sufficiently to enable him to understand and 
express in suitable language disorders ol the 
mind. 

Since psycho-analysis is at the present time 
attracting so much attention of the profession, 
the public mind, and the Press, it will be interest¬ 
ing to consider a little fully the views of l'rof. 
Buckley. The doctrine of the unconscious mind 
is discussed, and the author points out that it 
was an outgrowth of abnormal psychology led by 
Charcot and continued hv his pupils Janet and 
Freud. He describes briefly Janet’s pioneer work 
on dissociation of consciousness upon the basis 
of which the symptoms commonly met in hysteria 
were explained by the eminent French psychi¬ 
atrist. The further development of the uncon¬ 
scious by Freud, according to whom psycho¬ 
neuroses lyr&jfo* tb. a, complex carryjpg with- it; a 
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finally painful emotional tone, is also clistussed 
feefly. His theory ol repression o! painful ,-y- 
kriences ami mental (onlli. t are inferred to, tail 
jp mention is made ot inlanliU repression, tin 
jeon- of erugt nous mills, and tin analysis ,,| 
•earns and their xignifir.im e, to ulueh so much 
tportanee is atlaelud by psyi ho-analysts. \\\. 
e "f opinion that a fullei atcount and criticism 
1 Freud's theories, yyhether the author is in 
;rccmcnt therewitli or not, yvould ha\e been of 
rvi' e to the student and prat titioner. Whatever 
frv I’rol, Hut hIcy takes ol the Freudian theories 
ceil.only is not m agreement with m.itnunl 
psyi ho analysis, for he says: - 
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lexes prevents the patient troni making- the next 
sary appropriate adaptations to environment 
tonditions, and then-fore < (institutes a thorough 

biological problem.” r ' 

1 he author git,--. three liindamcnl.il groups ( 
llU tors in ila production ,,| mental dtsordcis. 

"(1) The net it' lav tor d< pende ut upon dried 
ol (leu lopnienl, eitlnr stiutluial 01 luni-tiim.il 
(-:) disturbances of function hi might ahuut h 
loxie agents either exogenous 01 endogenous 
(a) organic iH uronit changes, ot t uning either a 
|>timary disintegrative pioeessts or stmt turn 
changes secondary to pathologic conditions 11 
non-neiironit- structures." 


“ 1 he matter ol psycho-analysis lias as tel not 
uhed its pioper letch Fntil that eomlttam lias 
rn 11,11 lu, l « Fe "ell to accept those 

rtm "' 1,1 'I llml ('an be demonstrated hetond 
[lot helical hounds to he ot ual taint- and a\ mil 
lar as possible going out of the ttav to 
nto the fatigued patient's mind a store of ideas 
vlmh though ‘submerged’ in tin nm ons,-ion’s, 
mssihlt mat do less liatm tig,,, ,f |„might to tin’ 
m! lent s realisation ” 

Another matter tt Inch tte hate indicated pnu- 
-Usls as arousing public mlcicsi and exciting an 
uneasy feeling in a large section ,,! the public at 
the present time is the failure to adopt hospital 
methods ,,f treatment ol mm cable cases m our 
large asylums in accordance tuth in, dual s , 

\t present these institutions ar.;,, gen,-tally speak¬ 
ing, mental hospitals only in name. They appear 
m a large number of instances |„ be realiv institu- 
1 " l,ls of (hlt ntum in which recoyerahle eases are 
held, d log, (her yyilh, and heated in the same old 
institutional manner as, the dtronic and s,-„,| ( 
(asls ^ K ‘ -superintc-ndent of an institution in 
"hieh the majority of cases demand merely ad¬ 
ministrative duties tends to groyy out of 
touch XX ith medital seen, e and p,ogress 
Mental hospitals fot the rerot,-rahle cases are 
urgentlt needed m xx Inch medi, al others are able j 
to apply hospital methods of psychologii al, I 
'hmcal, and laboratory invi stigalion of the 
patients committed to their care. 

Methods ate described- and their ulilitt m 
lagnosi.s, prognosis, and treatment are admirahlt 
discussed by Prof. Buckley, who, from the follow'- 
mg paragtaph in the prelace, dearly emph arises 
"uportanee ot treating the bodily 'condition : 

"As physicians and practitioners we hate come 
<> consider the group of mental disorders which 
)< ong to the class of recoverable psychoses, not 
inmarily as mental diseases, hut as reflections of 
orne bodily disorder, which through its effect 
ipon the organ of adjustment, the nervous me- 
u-tmsm 'and its lower and higher (psychic) re- 
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1 hr most inipoitant ijucstion in rrfrrriirc t< 
thr etioloj* v, prognosis, ,md treatment resolve: 
iNrll into thr mallei of determining first of al 
to which of fhrthirr groups flu < ase belongs, 
Affrr eliminating thr psy«hoses which may hr the 
resuh of bodily disturbances tlair remains y 
f> r(, up ol hioi^rnrfi< s psw hoses t omprisinj^ de¬ 
mentia pr;rro\ and thr mamr depiessive psy¬ 
chosis, wha h develop upon an mhrrrutl) defec¬ 
tive foundation ” 1 hr dementia pravox patients 
present an original defect, \vhi<'h is intensified bv 
some as yet unknown operative eause,” l he 
authoi does not irter to the reseauhes of Moll 
upon the reproductive oi^ans, who lias shown a 
primary, germinal, regressive atrophy of tin* testis 
and ovaiv, which he correlates with the primary 
nuclear degeneration of the nnuon affecting first 
| the highest evolutional level. \m docs he refer 
| to thr same observer's lcscanhes upon the ages 
| ol admission to as\lunis of more than 3000 rela- 
! lives, showing that tin* offspring of insane parents 
| exhibit a marked tendency to have their first 
attack al a muc h earlier a^r. I his antedating or 
anticipation tends to elimination ol the unfit by 
bringing the disease on m adolescence, rendering 
the subject unable to compete' with his fellows, 
and antisocial, thereby necessitating se^ri'^ation. 

I hese psychoses ,»e not peculiar to civilised races, 
and are doubtless due to criminal variation. 

Nevertheless, Ihoi. Huckle\’s work is excellent 
and calls for little cntu ism, though vve sere of 
opinion that the pathology of mental diseases is 
not on the same hi^h level and as up-to-date as 
tin* clinical and therapeutic, portions of it. I o 
lake an example, in discussing the symptoms of 
im x(edema the author does not refer to the fad 
ol the* diminution and, in extieme eases, of the 
disappearance of the \issl substance in the 
neurones, while the* important functions of the 
cortex adrenalis are not mentioned. 

1 here are seventy-nine excellent .lluslralions, 
mainly anatomical, psychological, clinical, and 
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experimental, hut the cost of the coloured plate in 
the frontispiece, presumably an advertisement ol 
the publishers, would have been better expended 
in illustrating such pathological changes as are 
known in the explanation of mental disease. The 
bibliography at the < n<4 <>t each chapter is valu¬ 
able, and the index is well compiled. We hope 
to see published at an early date a second edition 
of this valuable text book 

British Mammals. 

British Mammals Written and illustrated by A. 
Thorbum (fn two vols.) Vol. 2. Pp. vi -{■ 
108 f plates 20-50. (la)ndon : I-ongmans, (been 
and Co., jo.m ) m/. 1 o.s. net (2 vols.). 

1 i«. somewhat unlortunate that seals, whales, 
and hats constitute so large a proportion of 
our mammals, for the public, after all, take 
a Inch mti rest onh in such cieatures .is come 
undi 1 their notice. Including sub-species, there 
are roughly eighty in all, of which twenty-eight 
arc sea matures, mostly rare and generally 
thrown up on our coasts in a decomposing con¬ 
dition, whilst the bats, which number twelve, being 
crepuscular or nocturnal in their habits, are also 
known to few. When we add to this total the 
rats, mice, and voles, lor the most part shv and 
elusive inhabitants of the earth, the total number 
of British mammals that come under the notice 
even of the most observant country dwellers is 
remarkably small. 

In his second volume Mr. Thorburn treats his 
subject with the same care and attention to detail 
that he gave to us m volume one. Even when 
I he subject is somewhat dull he sui eeeds in mak¬ 
ing an interesting feature ol it In means of skil¬ 
fully introduced natural features or landscape. 
We cannot say, however, that in the present 
volume he is equally at home in depicting deer 
or the so-called wild cattle as he is with the small 
rodents or lYtacca?. The mountain hare is good, 
but the common hare is stiff and inartistic. Of all 
our mammals it is the most difficult to draw, and 
in this case the artist has failed to reproduce it 
in one of its more favourable attitudes. Nor 
are vve enamoured of the pen drawings; they fall 
far behind the brush work, and being reproduced 
on pure tag-paper lose much of their original 
delicacy. In his coloured plates of mice and 
voles Mr. Thor hum is at his best, and lhat is 
saying a great deal, for it is evident he has drawn 
the majoiily of these from life, and has given us 
all their sleek beauty and rotundity. Here his art 
is triumphant, which is to say it is entirely satis¬ 
factory. Such work will live and hold its own, 
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J and take high place among works on British hi 
j and beasts. Mr. Thorbum, too, has achieve* 
notable success in his representations of 
British Cel .leva 1 , difficult subjects either to reina 
accurately or to mal*: interesting. We not . 
tew errors, with the exception that the teeth * 
the sperm whale are too small and too whin 
while the head and flippers of the hump-back' < 
whale are scarcely long enough. 

7 he letterpress gives a short and on the whuk 
i very actur.de .mount of all the species ol rodent 
ungulates, and whales The author describes cadi 
species from careful research in standard works, 
supplemented In interesting little notes from pit- 
sonal observation. That he is a real lover ol 
annuals is evinced on every page where he de¬ 
scribes the intimate habits of little harvest miu 
and other small < matures that he has kept in con¬ 
finement and allowed to escape when the) have 
been sutti< lentlv studied and have sat for then 
portraits 

The second volume of “ British Mammals” is 
a notable achievement and worthy of Mr. Thoi 
burn’s high reputation, but it is not on a level 
with the first volume. The printing, both of tin- 
coloured plates and ol the text illustrations, • 
leaves much to be desired. These faults, how¬ 
ever, < aunot be attributed either to the author or ;• 
his publishers, but are due to the carelessness of *• 
printers and block- and paper-makers, who, wi ' 
think, do not take the same care and pride m 
thi ir work as in pre-war dav s. J. (». M. 7 

Plant Biochemistry. 

77 ie Chemistry of l’lant Life. By Dr R. \\ 

1 hatcher (Agricultural and Biological Rublica 
tions.) Bp. \vi 1-208. (New York and London, 'i 
Metiraw-Hill Book Co., Inc., 1921.} 1S5. net. 

h recent years much attention has been given : 
to plant- or phv to-chemistrv, if we ina> 
judge from the number of books which have been 
published on the subject. The origin of this atten¬ 
tion can he traced to the strides thaf have been 
made in the organic chemistr\ ol the carbo¬ 
hydrates, proteins, and other complex compounds, 
and to the development and wide general applica¬ 
tions of physical chemistry. The purely chemical 
and physical details are the essential foundations 
for a proper understanding of the subject and fot 
throwing new light upon the complicated chemical 
and physical processes going on simultaneously in 
life. Authors of books on plant chemistry have 
an advantage over their colleagues in the othei 
branch of biochemistry—physiological or animal 
chemistry—in not being cumbered with a mass ol 
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Serial which may be described as traditional, 

I requires considerable pruning-. 

Dr. Thatcher’s aim has been to present the 
^tnical and physical details in an elemental 
niter, to point out th^ir application in plant 
f, and at the same time Umiiistil a spirit of m- I 
try into his readers. We think he has sue- 1 
ided m his e(forts. A previous acquaintance of | 
►nentary morganie and organic chemistrv' is I 


Sibcreh at Cambridge in 1521. lie witty thus be 
looked upon ,ts tlte iminder ol the Cambridge 
I nit ei site Piess. Vecoiilinglv, ii)ji is the tour 
hundredth anniversary ol I’niversitv printing in 
(,'amhi itlge. 

It is not i lear that Joint Silaoh a as officially 
rccognised as printer to tin- I'nivcisity, hut in 
I svt King Hcnrv \ 111 .. In letters patent, gave 
licence to the chancellor, masters, ami scholars 
t<> elect from time to time thn-e slaliom-is and 


turned, and it depends upon the depth of this 
[uainutnee whether the student will grasp the 
items. There will be no dillieulty with the 
ipters 011 plant nutrients and photosynthesis, 
; unless stereochemistry has been previously 
II learnt, the carbohydrate chapter will scarcely 
understood. Herein we miss the equations for 
fotmatntn of osa/ones. Also we can scarcely 
■ee with the author that tannins are ghieosidrs. 
lorophvll and plant pigments arc really the most 
nplicated in structure of plant products, and 
flit well have formed the last chapter, instead 
preceding organic acids, esters, and fats. Too 
c space is given to the nitrogenous constituents 
single chapter includes amines, alkaloids, 
■—ine and pyrimidine bases, and nucleic acid - 
rliiie the classification of proteins is more tom- 
ilicaled than usual. 

The last third of tin- book deals with enzymes, 
olhmls, and physical chemistry, mainly to show 
heir importance in plant lilt-. Finally then- is a 
riel reference to hormones, auximoncs, vitamins, 
ml toxins. Altogether, the book gives an exeel- 
nt orientation of the subject, and much should 
e harm'd from it by the student; at any rale, he 
oukl probe further if In- so desires, for rcfeietices 
re given at the end of each chapter. 

Our Bookshelf. 

_ i History o] the ( iiinliridgii I mvcrsitv I'ross, 
1521 -jt)2f. By vS, C. Robeits. I’p. x\ t- J«)C. 
3 (Cambridge: At tin: I’lmcrsity Press, 
ijs.'fni. net. 

■ Mil. Romins s "History of the Cambridge Vni- 
i verM1 > Press ” is a very interesting act omit ol the 
difficulties met with in the gradual advance from 
- small beginnings, culminating in the highly cfh- 
. rient organisation of the present time. The 
numerous illustrations representing title-pages 
and the list of books published between 1521 and 
J750 add much to its value. 

John Siberch, otherwise John Laer of Siegburg, 
near Cologne, set up the first printing press in 
Cambridge in 1520, having settled there probably 
at the wish of his friend and patron, Krasmus, 
who in 1510 had come to live in the turret chamber 
of Queens’ College, and to be the first teacher of 
'Greek at the University. 

T here are examples of several books printed by 
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! printers or sellers uf books, residing within the 
i lbn\ersit\. 

I The Stationers Company of London it p< M< rih 
but unsuccess!ullv challenged the rights thus con¬ 
ferred upon the Cimersitv, until the\ were finally 
confirmed in a Charter granted in r<>:K bv 
Charles I. 

Although it appointed printers, the press did 
not eome dire<'tl\ tinder the control of the 
Cniversitv until i(»<)7, when, bv a ^race.of the 
senate, the first Press Syndicate was .tppointed. 

| A Test-book of Physus. Kdited bv A. Wilmer 
Duff. Fifth edition, re\ised. Pp. xiv + 700. 
(London: |. and A. Churchill, H)2i.) i6t. 
net. 

N*> sweeping i lianges appear to have been made 
in the " [Yxt-book of Physics,” edited by Prof. 
A. \\ ilmer Duff, since tlu- last edition, referred to 
in Nut at of March 15, tqiy. p 41, was pub¬ 
lished. I he editor states in his new preface that 
“ Students of College Physics should have some 
acquaintance with such new and h\r topics of 
scientiln . and even popular interest " as wireless 
telegr.iphv and telephony, snund-i.mging, sub¬ 
marine detectors, the diffr.ltlion ol \-r.iys, the 
instruments used in aeroplanes, ami the principle 
of relativity, but with tlte exception of the para¬ 
graphs dealing with wireless telegraphy, the 
information a (lorded bv tlu- additional nuttei is of 
little value. Mam of the illustrations, partieu- 
l.uh those showing actual apparatus, are of a 
slot ell v type. 

i he Kloinfills of Jllumiualing Engineering. By 
A. P. Trotter. (Pitman's Technical Primers.) 
Pp. xii t- 104. (London: Sir 1 . Pitman and 
Sons, Ltd., n)2i.) 2 \. hd. net. 

Tuts booklet rontanis, in a revised and condensed 
form, much of the information conveyed in the 
author's well-known larger volume; some addi¬ 
tional practical hints are also included. The ini¬ 
tial chapter deals with laws and definitions. The 
effect of light on vision and the origin of glare 
are then briefly treated. Next Mr. Trotter passes 
on to a discussion of the chief sources of light, 
illustrating the distribution of light in each ease 
and pointing out tin fundamental principles 
involvud in effective shading. Finally 1 hero are 
chapters on photometry and the planning ol light¬ 
ing installations. The diagrams are invariably 
clear and informative, and the explanations arc 
lucid. The author has made good use of the 
space available, and his work will form a useful 
introduction to illuminating engineering. 


O 
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Letters to the Editor. 

[ 1 'he Editor does not hold himself responsible for opmions 
expressed by his correspondents. A eiihei can he undertaUe 
to return, or to correspond unth the writers of, rejected 
manuscripts intended for this or any other part of Najurl. 
i\o notice 11 taken vf anonymous communications.] 

Metallic Coloration of Chrysalids. 

I ii/UK road Mr M.ilUnkS letter (Nauke, Novem- 
lx-t* 3, p. 302) on liuksi'oiil colour** with flu greaicht 
in lues i« but 1 cannot h* Ip thinking that in M>mc 1 jiha 
his stateim nts an* shgbilv misleading. Mr. Mallock 
seem* to imply lira! .ill tho 11 ldesunt (oloui s ot the 
animal wot Id rut due to some bum ol inu.riereiue. It 
is true that lie ie**tiiits his stab men l to the cases he 
has examin'd, fail 11 stents s,dc to assume that il 
many coloui* w«i» due to othet uiums, Mr. Mallock 
would ha\i nu 1 with some ot ih-sc among the many 
hundreds ol t.isi s investigated during the twenty years 
ju width lit has pio&eruled his icsfai'chos. 

J cannot lay il-nm 10 having carried out such exten¬ 
sive inv-'shg.iijons, not liav* 1 the training in physics 
which gives so much weight to Mr. M a Hook’s words, 
newt Iheltss I venture to urge that (he phenomena 
of insect ltrdesceme (not to speak of the rest of the 
animal wot Id) ini lude- many (uses which cannot he 
brought into tho categoty ol inter lei once. '1 hose ex¬ 
ceptions cannot be desuibed now, but some have 
appeared in Xutki- (Septenibi r >0, October 7, ajpl 
Oc tola r 14, mm) 1 and a luller account is to be found- 
in Phil. Trans. Roy. Sot*., Ik vol. 211, pp. 1-74. 

It would be interesting to know how Mr. Mallock 
explains the c lours ol the wings of those beetles, 
bees, and dragon-flies which the late Lord Rayleigh, 
Prof. Poulton, and myself have found would change 
colour wither on ptessuie nor when immersed in 
fluids illicit r 1 educed pressure. Such beetles include 
the rose beetle (Ceh/niit ournUi), many Huprestids, and 
other common insects, some of which Mr. Mallock 
is sure to have examined. '] hen there are the golden 
elytra ol resplendent, which resist pressure and 
change to magenta on bring polished; also the 
numerous iridescent tortoise beetles, the colour of 
which not onlv hmsK ptessure, hut even the removal 
by polishing of the thick surlace-laver of clutin without 
altering its appearance. Among iridescent birds 
Mandoul lias found that ptacock’s feathers resist 
pressure, and even hammering on an anvil; the 
bright-coloured leathers of Cotinga, which JIaecker 
and Meyer attribute to ‘ blue due to the scattering of 
small particles” by fine canals (Potent analen) in the 
keratin, would, 1 pn sume, nor he considered by Mr. 
Mallock as true iridescent objects. 

Finallv, tin re are tho beetles to which Biedermann 
first dincted attention (e.g. II. afrteana). Whether 
or not the cansi ot theii colour is the same as in the 
last case, seittons ol the elvtrn in the plane of the 
wing are of neailv the stmr colour as the original 
beetle. Section*. at right angles to the elytra arc the 
same, yillowLh tolout as the chitin. 

Mr. Mal!<n k a No asserts that the colours of birds 
and inserts are not, as has so often been said, due 
to dilftaction. I admit that 1 know of no butterfly 
in which the prim ip.il colours are caused in this way, 
hut what of the pair Morphos and other insects which, 
^vhon the wing is partlv turned, exhibit all the colours 
of the spectrum superimposed on the ground colour? 
These colours correspond exactly, in appearance and 
angle, to those of the reoliea diffraction gratings made 
in collodion from the wings. 

Personally, 1 am prepared to agree that the wings 
of almost all iridescent I>pidoptera owe their colours I 
to interference, but it would be interesting. ,^0^learn;] 
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Mr. Matlock’s'reasons for disagreeing with so eminent 
an authority as Pro 1 . Miehelson, who is of the opinion 
on purely physical giounds, that all the colours ol 
insects are due to selective metallic reflection, With 
the exception of the iridescent stale-hearing weevils 
(r.g. tin: diamond beetle), the colours ol which he 
attributes to dilfraction--a cause ruled out by Mr. 
Mallock. 

1 have referred only to the colours of insects and 
birds, but it would be most interesting to know to 
what forms ot structuie Mr. MalUxk attributes such 
striking examples of iridescence as arc to be found 
among the hairs of some mammals, the seta? of many 
marine worms, cettain ferns and seeds, and many 
brilliantly coloured Crustacea, some of which Mr. 
Mallock must surely have examined. 

IL Oxstow. 

3 Solvvyn Gardens, Cambridge, November 9. 

The Softening of Secondary X-rays. 

A number of expcrimenlei s have noticed that when 
a beam uf X-rays or y-rays travelsos any substance, 
the secondary rays excited are less penetrating than 
the primary lays. Prof. J. A. Gray (Franklin Insti¬ 
tute Journal, November, 1920) and the present writer 
(Phil. Mag., May, 1921, and Phys. Rev., August, 1921) 
have shown that the greater part of this softening is 
not due, as was at fust supposed, to a greater scatter¬ 
ing of the softer components of the primary beam, but 
rather to a real change in the character ot the radia¬ 
tion. My conclusion was that this transfoimation 
consisted in the excitation of some fluorescent rays Of 
wave-length slightly greater than that of the primary 
rays. Prof. Gray, on the other hand, showed that if 
the primary rays tame in thtn pulses, as suggested 
by Stokes’s theory of X-rays, and il these rays are 
scattered hv atoms or electrons of dimensions com¬ 
parable with the thickness of the pulse, the thick- 
ness of the -.eatteied pulse will he greater than tlvat 
of the incident pulse. He accoultngly suggests that 
the obsvrwd softening of the secondary rays may be 
due to the ptocovs of scattering. 

It is clear that if the X-ravs are made to come in 
long trains, as bv reflection from a crvstal, the scat¬ 
tering process ran effect no change in wave-length. 
On Gray’s view, tlnrefore, if X-tays reflected from a 
crystal are allowed to traverse a radiator, the incident 
and the excited ra\s should both have the same wave¬ 
length and the Mine absorption coefficient. If, on 
the other hand, the softening is due to the excitation 
of fluorescent rays, as I had suggested, reflected 
X-ravs should presumably be softened bv scattering 
in the same manner as unrefleeted tavs. An examina¬ 
tion of the absorption coefficient ,of reflected X-rays 
before and after the.v have been scattered should 
therefore alfoid a crucial test of the two hypotheses. 

The double reduction in intensiiv which occur® 
when the X-rav beam is first reflected bv n crystal 
and then scattered by the radiator made Gray’s pre¬ 
liminary attempts to perform this experiment unsuc¬ 
cessful. In the September (1921) issue of the Philo¬ 
sophical Magazine, however, Mr. S. J. Plimpton 
describes a successful attempt to measure the absorp¬ 
tion of the K lines from rhodium and molybdenum 
after being scattered hv paraffin and water. He 
observed no change in the absorption coefficient of 
the rave after being scattered bv the paraffin. Ap¬ 
parently his measurements 1 were made on the secon¬ 
dary rays at comparatively small angles, and this, 
together with the relatively long wave-length* em¬ 
ployed, form the conditions under which the least 
xhange in hardne'sa occurs when mm^flected' X-raVs 
jptQs Ajsfkh I; accordinglyFcspCated ■,.Mty, jPf?h?pfcf&Ps 
*: ‘k*’* VjVlA.: * 'K,P P i. . - 
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Iperiments, using the K lines from tungsten (etfec- 
re o*i 96 A.) reflected from rock-salt, and 

featured the absorption coefficient of the secondary 
jtfiation excited by these rays in paraffin. The nb- 
irpiion coefficient ot thebe'rays was found to be con- 
lerablv greater, by aboutper cent, at 90^ and 
r jH‘i cent, at 30°, than that of the beam nuident on 
!e paraffin. 

rIn order to compare my results with those of Mr. 
Kinpton. a molybdenum Cool idge tube was then sub- 
Ituted for the tungsten one, and the I\<» line 
'..0708 A.) was' employed. An increase in tlie ab- 
irption coefficient of the secondary rays excited in 
graffiti was again observed, though it amounted to 
ajv 20 ]>cr cent, at <x>° and only 0± r j per cent, at 20 0 
ith the primary beam. 

The softening thus observed when reflected X-rays 
'f* scattered is substantially the same as that found 
hen unreflected ravs of the same hardness are em- 
oved. Mr. Plimpton’s negative result is apparently 
je to the fact that his experiment was performed 
ider unfavourable conditions of wave-length and 
:atfering angle. The conclusion seems necessary, 
lerefore, that the softening of secondary X-rays is 
10, not to the process of scattering, but to the excita- 
011 of a fluorescent radiation in the radiator. 

Arthur H Compton 1 . 
Washington University, St. Louis, U.S.A. 

The Colour of the Sea. 

The view has been exptessed that “the mucli- 
iinired dark blue of the deep sea has nothing to 
> with the colour of water, but is simply the blue of 
ic sky seen by reflection ” (Rayleigh’s Scientific 
apers," vol. 5, p. 540, and Nati’kiv, vol. S3, p. 48, 
>10). Whether tin* is really tiue is shown to be 
jesiionable by a simple modi* ot observation used by 
ie present writer, in which surlare-reflection is 
inunated, and the othei factors remain the .same. The 
method is to view the surface ot the water through a 
’NieoPs pi ism, which may for convenience be mounted 
fat one end of a tube so that it can be turned about 
its avis .md pointed in any direction. Observing a 
HoVi abl\ smooth patch of wafot with this held in 
front of the eye at approximately the polarising angle 
with the surface of the sea, the reflection of the skv 
; r mn\ be quenched by a suitable orientation of the 
Nicol. Then again, the sky-light on a clear day in 
certain directions is itself strongly polarised, and an 
,observe 1 standing with bis back to the sun when it 
ms lairlv high tip and viewing the sea will find the light 
reflected at all incidences sufficiently well polarised 
, to enable it to be weakened or neailv suppressed by 
the aid of a Nicol. 

Obsei\atioiis made in this way in the deeper waters 
'Of the Meditm anean and Red Seas showed that the 
colour, so tar from being impoverished b\ suppres¬ 
sion of skv-reflection, was wonderfulh improved 
therein. A similar effect was noticed, though some¬ 
what less conspicuously, in the Arabian Sea. I) was 
abundanth clear from the observations that the blue 
colour of the deep* sea is a distinct phenomenon in 
if$elf, and not merely an effect due to reflected sky¬ 
light. When the surface-reflections are suppressed 
the, hue ,*>f the water is of such fullnt&s and satura¬ 
tion that the bluest sky in comparison with it seems 
tj dull grey. 

By putting a slit at one end of the tube and a 
grating over the Nicol in front of the eve, the spec¬ 
trum of the light from the water can be examined. 
It was found to.exhibit a concentration of energy in 
the region shorter,wave-lyjigths. far mere marked, 
thwt .wftb. : <i x, ,.. . 
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liven when the sky was completely overcast the 
blue iff the water could be observed with the aid of 
a Nicol. It was then .1 deeper and 1 ullcr blue than 
ever, but ol greatly cnfcdiUd mlensitv. The altered 
appearance of the si a under a leaden >kv must thus 
be attributed to the fact that the Omuls strocii the 
water from the sun’s ravs r.iihvt than to 1 he inci¬ 
dental circumstance that they ohscuic the blue light Of 
the skv. 

Perhaps the most interesting effect obsitvcd was 
that the lolout of the water (as seen with the Nicol 
held at the jxdarising angle to the stir hue of the 
water and quenching the surface-reflection) varied 
with the aswiuth of observation relatively tc» the plain* 
of incidence of the sun's ravs v>n the water. When 
the plane ol uhseivation and the plane ol imidenoe 
were the same, and thi observer had his hack to the 
sun and linked down into the water, the colour was 
a brilliant, but comparatively lighter, blue. As the 
plane of obsei vation is swung round the colour 
becomes a deeper and darker blue, and at the same 
time decreases in inteiiMtv, until finally when the plane 
of observation has swung through nearly 180° life water* 
appears verv dark and of a colour approaching indigo. 
Both the colour and the intensity also varied with the 
altitude of the sun. 

The dependence of the colour .on the azimuth of 
observation cannot he explained on a simple absorp¬ 
tion theory, and must evidently be regarded as' a 
diffraction effect arising from the. passage of the light 
through the water. Looking down into the water 
with a Nicol in front of the eve to cut off the surface- 
reflections, the track of the sun's ravs could be. seen 
entering the water and appearing by virtue of perspec¬ 
tive to converge to a point at a considerable depth 
inside it. The question is : What is it that diffracts 
the light and makes its passage visible* An interest¬ 
ing possibilitv that should he ton sulci ul in (his con¬ 
nection is that the diffracting particles nuv, at least 
in pait, be the mu/tY/i/r? of the water themselves. As 
a rough estimate, it was thought that the tracks 
could he seen to a depth of too metres, and that the 
intmsitv of the light was about >nc-si\th of that of 
the light of the skv from (he zenith. If we assume 
that dear water, owing to its molecular structure, is 
capable of scattering light eight times as stioygly as 
dust-free air at atmospheric pressure, it is rjcnr that 
the major parj of the observed effect may arise In 
this wav. 

It is useful to n member that the reflecting power 
of water at normal incidence is quite small (only 
2 per cent.), and lx comes large orlv for verv oblique 
reflection. It is onlv when the water is quite smooth 
and is viewed in a direction neailv parallel to the 
surface that the reflected skv-light overpowers the 
light ' emerging fiom within tire water, In other 
rases the latter has a chaine of asserting itself, 

V. Rvman. 

S.S. Natkutnht, Romb.iv Harbour, 

September 20. 

The “ Proletarisation of Science ” in Russia. 

Dr. H. Lysikk Jampsov asks in N.\u rk of Septem¬ 
ber 2<), p. 147, for an account of the < onstrrn five 
elements of (he “prololnris.ifion of science ” in Russia, 
and seqpis to praise the effort of the Soviet (invcrn- 
ment to bring the fundamental conclusions of scientific 
thought within the reach of the “proletariat” by 
editing a whole series- of elementary text-hooks of 
natural science. 

A Russian university professor, whose friendship f 
.have enjoyed for more than twentv-flve. years, who 
just escaped from the. u Bolshevik Paradise*’’ gave 
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me Mime information on the point in question which 
will, no doubt, interest British mm of >< i< me' whose 
deep religious feeling 1 hud tin* opportunity of ad* 
miring during the d.i\?» when i studied in England 
some forts wars ago. 

According to tins professor’*. exper it lire, the aim 
of this " pupukli isulioii "of si x'n< e is io replace the 
old religion hv a n< w religion- BoRIm-v ism it is 
announced to tlx < oiuph lelv uneduiuted people that 
the Old and New Testaments are mvihs, that God, 
Creation, and the suldmie ('hriMi.m morals <i>nnc(ted 
with our religion an nun prejudices of the “bour¬ 
geois," and that man is unis an animal somewhat 
more developed than the ape, etc 

As regards edur.dion m the univei si. h*s, there are 
still (.ipable pn»(fssoj^ le.xhing who are unable; to 
leave tin* country, hut the) have prat li« ally no rights, 
find there is no possibilir\ ol free sitentifu work. 
The pl.x e of tin* reel or of tlx* universitv to which my 
friend was attar bed is ottupied by a former demon- 
slrrdoi. whose only punted matter is his visit <aid," 
hut h*' r is a tr iisi wot thv Bolshevik, just as arc the 
stewards ruling the university. 

1 hr oiiU qualilx aticm lor th<* teaehers in seiondaty 
and pnmaiv s< bools is a Bolshevik faith other quali¬ 
fication is not needed. It is, I hen* fore, easily undri- 
stood that III*' l< <X.hmg of the old religion and morals 
is abolished from all types of s< hools. 

\ ' l allslat ion rd («eikie\ ' Pln-mul Giogiaphy " 
has been known in Russia lor some years, but nowa¬ 
days Ibeie aie f« \\ people whose pti'luninars siientilu 
edix.uxni would allow them to read tins or a similar 
work with anv piofit. Mv friend also assures me 
that ostensible editions of th< popular scientiln books 
quoted b\ Dr lameson are, to use a household wool, 
"Potemkin’s villages,” the object uf which is to 
acquire smipathv for Bolshevism ainon^ men of 
sereme who are far away and unable ti» witness tile 
eliarms of this "purudRe.” 

As irganR |!ie passage quoted in Dr. SokololT’s 
article in Naicki of September i, iq.’i, p jo, which 
pave rise to tlx present dis< ussion • 1 'heie is Piof 
Behtereff, who declares that .ill Russian men of 
science now abroad should return tr) Rin.i " tliis is 
fortunately impossible, sincr, aiiording to the recent 
" wk.tz " ol th< Soviet (iovernmrnf (see Hul of 
October iq), no Russian is .dlowed jo return to 
Russia unless lx possesses lood ( nough for three or 
four months, 

Ibis r h.tllenge was also answered at the meeting 
of Russian men of s( ience, mostly university pro¬ 
fessors fiout all p.uts of Kuiojh', h*dd last week 
in Prague, which is to-dav the centre of Slavonic 
.scientific < tilture Resolutions were a« repted at this 
meeting b\ whirh the Russian wi vants who were 
present organised themselves for permanent scientific 
work outside their country. Moreover, steps were 
taken to enable Russian students, with the aid of our 
Government, to studv in our university and in other 
srhools (we know Russian, and thev learn Bohemian 
easily). Surelv all this proves that Russian piofessors 
are hv no mean-* willing tr> accept Prof. Bechteiev’s 
(or Behfcreff's) imitation. 

The Pre-adent of our Republic, Dr. Masai \k, 
formerly professor of philosophy and soriologv in this 
university, has just published a remarkably article, 
"Political Muhritpuinorphism," in which he states 
that Bolshevik (»o\« rnment placards in Moscow 
have inscriptions : 11 Religion is Opium for People.” 
In his opinion tlx* social and political ideal of an 
uneducated ami uncultured (" negramotnvj ”) Russian 
mujik (mu/ik) is to stand on the dunghill and to 
crack the whip instead of working, and* to use it 
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j not only on his horses, but also on his fellow-creatures. 

The President concludes: "The Bolshevik experiment 
[ did not succeed, and cannot succeed, because the Boi- 
; sheviks, who are not at the level of human culture, 

) succumbed to rude anlhr6pomorphisni. ” 

J coni lude with the iciest ion : What is left now of 
• the fata Morgana of Bolshevism-' 1 am very glad 
1 that no other Government in the wot Id is following 
J its example Bom si w Bk.m’nek. 

Chemical Laboratory, Bohemian Inivetsily, 
Plague, October 20 


Biological Terminology. 

Dk. Bauilu in Nuun- ol Oaobet 27, p. 271, 
i u (erred Sir Archdall Iveid to Prof. GooilruhN presi- 
i d< ntial address to Section D ol the British Association 
j at its Edinburgh meeting this yeat lor a discussion 
j of certain questions, and characterised that address 
• as char and thoughtful." It appears to me that 
Prof. Goodrii h had adopted bir Aululall Reid as his 
guide and authority in questions ol evolution, and it 
1 is difficult to understand how the- teacher ronld loam 
trom lus pupil. Piof 1 lood rich’s address ignores the 
i gtr.ikr part rd all tlx new conceptions and new results 
obtained by ruvnt research on heredity and genetics, 
i I lu only mint wotk ol importance wliiih lie men- 
j lions K that ol Guyir on the elicit ol leiis-di simying 
j serum injected into rabbits. 

Pi of Goodm h slates that the newest ell.11 act< is mav 
, he inherited as constantly as the most am ient provided 
they are / x / vscas t‘d bv both parents, stating in a foot¬ 
note that he sets aside complications due to Men- 
dehan segregtlion, which donut hear on the question.-, 
at issue. Bui suiely Muidihan sr gt egation bears 
most fundamentally on the proviso that a 1 liar act er 
must he |M>ssrs-s< tl by both parents in order to be 
iiilxnted, sirxa Mi ndeli.m researclx s have shown that 
a chaiactei mav Ik inherited w hen it is apparent onh 
in one patent or in neither It mav be asked whethei 
" [K>ssessed " tin ans "appatenl ” or not, but the con¬ 
text shows that Prof. Goodrich meant the two terms 
to be svnuminous, sime he states tliat the question, 

W by are some 1 harm (ers inheiited and others not'-'" 
is the same as the question, "Why do some characters 
reappear in the ollspiing and others not v ” Characters 
could not reappear in the offspring ll the\ did not 
appear in the parents When a p lson beanng the 
abnormalitv br.ichv duetvlv marries n normal person, 
half the* children are i>rachvdai ty lous. Here the 
character is possessed bv only one parent. In many 
other cases, where tlx om* parent is homo/ygous for 
a dominant (hararter which is absent in the other 
parent, all the offspiing show the character. Again, 
there are cases in whirh a man with normal sight 
marries a woman with normal sight, and half the 
male ihildrcn are colour-blind. According to Prof. 
Goodrich's definitions this would not be inheritance 
at all, hut we know it is due to heredity, and that is 
more important than anv arbitrary definition of in¬ 
heritance. The antlers of stags are normally pos¬ 
sessed by one parent only, but tlfey are certainly in¬ 
herited. 

Prof. Goodrich states that inheritance depends on 
the condition that the germinal factors and the en¬ 
vironmental conditions which co-operated in the 
formation of a character in the ancestor should both 
be present. Suppose we consider the case of an albino. 
What are the environmental conditions which co¬ 
operated in the formation of this character? The fact 
is that a new character or a change of character may 
he due either to an alteration of the germinal factors 
or of the environ mental conditions. In the former 
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v the variation nr imitation is produced «ithom me 
ul eiuironmcm, and often persist nuclei ,, 
at range of difference in environment. \\'e t u| 
h a change due to ciithrenee m germinal fur lots' « 
tahon or congenital variation, a rhange due ,*> 
ironment or moditienho* an arijmn d * }, 0 , u , 0I 
•rcfor. ,° assert, as Prof, Cocci, ich and S„ Xrohl 
Reid do, that all characters au- acquired dunng 
hfclmic of the- individual is misuse of u,m~ 
lend, to contuse and obstm,- a prrf,olh rle-u di,’ 
«ici,o„ < haiaciers due to gmcii,- juniors are 
Bv< loped, mu acquired; character., due e,n„,„, 
|ema; change without change of genetic laeiors -„c 
■pquued. 

|Ptol. (j.XKlrich state, that i„ „„ emitonment « hi, h 
P ,hr l »" little, e\ olu I ion progresses hi’ 

he cumulation, along riiveiging line, ot adapt... 

It lieu chaiaitois due to imitation. I ,, u , e-i ,,, |, 
o disagree fundament,,llv \s it), a /0 „|,,g IM f w ,‘ , 

u„k in Ills Pun special held 1 |,a\c so g,-e it , „ , 

:'V ”' u ' slll .' li '"' I‘ d me to the , on, Ins,on ,1, 

Ins st.ilemon, ,s not in accordance will, one p,ese, U 
.nou!"dge. Wli.it ue know of mutation and id tpl i 
11,11 lo 111 indicate cm siionglv that the, 

ave nothing u lialew r lo do with i ,ic h othi i 

, . . . , , , J- 1 • Ct’SMM.IMW. 

t mcersity of London < tub, 21 Gown .Stnet, 

N'ocemher j. 


Reflection “Halo” of (Semi-)Cylindrical Surfaces. 

I Hlal-Mti not iced cm the wall ol ., slain asc 
Is "'liege a dear ring of light, pi educed bv a low I 
ttt shining Imough ail open window. I he ring was ! 
ln "" 1 "'"ur, ' i'> ul.u la, as could he nidged ' 
bv eve, and eomplefe . xwpi low.nd, the hoilnm. 
where 1 it was cut across In the shadow ot .1 polished 

ll ' ln<l1 ail A little luces,... s l,ou,d (hat 

the appearance was due n, the n llecltoii of sunliglit 
•' 11 "' Ml 'In, Tail, tin iipp,, siiif,ice of whi<I, is 
n,nn ; >r ,l '" <'lindiic.ll Sighting along the rail 
should th it the axis uj this ,vltn,I,r passed appioxi. 
htalelv Ihioiigh the centre ol the ring. ’J he ph, n o- 
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at 1 cs and tin- |>ei pcmlicnlai plane thiuuul 

hr ’ >n - ln 11 Vp-V “ 'll" incident and reflect,, 

cat, must cut this plane m ivu« points, the join ol 
ni "‘t ' .T ln "I'tim. I lie tn, idem ray 


r„ -h 


1 w t 


so the point will, equal and opposit, nfiiut, , must 
m "11 'lie 1 Hi ,1. .1 l av, so does Pio.y , 1. 11, 

the r, lie, Pal i.g is g lu ,, lu 






y„ 


j, 



loom tin, a I al low s at once that fv p , ’ 1 t . j- 
y - 1 bus, considering .,]| value, ol and we 

lh,li so 1,,ni i y„ and ale small mmiuied 
' ' • v ; • l! "‘ 11 tie* 1 ed light is praelitalK a right 

'■on, , will, its axis along fh.lt ol the , climle, d he 

dist'ilmtion ol hi iglilm ss and „tl,n, pomls , ,n easily 
" ul ' bill Would make tin- null' uudlllv 

long 

Ih, pheiiomi non is shown l,v am leltrelmg iplin 

; ■' "" belled s|,avmg-soap ii n ausweis adiilnd.lv, 

111, fadias ol I he ling thiovvn on a sue,,) normal 
ll> ,,lr axis is readilv shown i„ |„ pra, luallv inde¬ 
pendent ol the diameter ol the rvlindci, hut p,o|„„. 

'"the 'undent „f (he nngl, „„ i deni 

la's and the axis, as tile tin.,I equation show, 1 he 
’"'b 'h'l'x 1,1 • It "t> die Y axis ,.e appuus to 
l,< ’ 1 across l„ tile shadow ol tie 1 vitiidu |„. 
"ease o| length of th, evlmde,, ,,,um , ,, suits in 
a Widening Ol the ling. I ,| s, nTO 

1 nous,tv College of South Wall s and 
Moiinioulhshiie, Calhavs 1 ’aik, Cardill 
Ortohn \ i, 


nn,st ^ 4,Vr Observed often enough, }>iit 

bv sei '" If ' w beadile 'tremod 

t»y simple geometrical methods as follows: 

' n dfc lmg segment ,,f ev lirnier considered have 

•LxisMh ?' i v're'- 0r,Rin ’ : "’ d U ‘ l i,s r;1(lius be r and its 
(o th ( vv V 'V ’ 1 ' el b" 'neidenl ravAP parallel 

twin l> a v" e . fa L' fro, . n the “X direction, on the 

rv-o, .cM" ofihe cylinder; tile ^equations of the 

- “lay ‘hen be written y + mx « v „ s The normal . 
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Microscope Illumination and Fatigue. 

-\ \ )H\ part of ilia l.iti^u, piodim-.l In nojl<. 

iu^ al tin* niur»N‘i)|n.‘ lor loip’ lioms k ,lu, i,» |j, ( . 
l,s |* ()< iiua>r 11-( 11\ adjured illomjfiation, ulicllu-r too 
blight or too weak In nuiiiin n 01 k <-l .1 (tiliral 
iiaturr 1 , wlurr da\ li^lil is out of (hr qu< ^tioji for 
^«\aal nason-s and an aitifuia! lipbl ^minr must lx* 
used, the light mav hr o^ulalrd so as t,» h< >ali<<~ 
iartoj\ for thr conihinalion of cw pic<r and ohjtrliva* 
most fjrqui'ntiv vitrei, Init an\ «hat)^< .)f « itlu t 
nialotiallv alters the hiillmm ) ot th< fit Id Any 
all< ration of thr stihsiugr totoircil for this will upsrt 
ihr uilKal adjusiinrnt of thr optical svstfin; tIn' 
(hanging r»l li^lit-liltcis is i j<>u^h-and-tradv solution, 
hut hnr (Jilfrrrn<«s < ,mnot i.isilv ho made without 
vanintf thr qriahtv of tiro lij^i », and. in most ensrs, 
rrquiro thr ioino\.d of the r\o from thr* inuroscopu 
lo carry out. 

W hon working with a yM\p. “ Poinfolitr ” lamp 
(which provides thr idea! homogeneous source of 
li^hl, and wilh a suit;thl<* condenser and mono. 

1 hromatic filter ^ives more than enough light lor 
am conihinalion), it was found that the excess ,,f 
light was vorv tiring |r> the eves, and th< manipula¬ 
tion of extra filters for each change of exepiece or 
objective involved a great loss of time It seemed 
}>ossihle that the pxrometric lamp advertised 1>\- the 
same makers might produce belter k softs, as the 
enndle-nower can he varied hctw'een verw w ide 1 iin its: j 
but before trying it exfx-riments were made with the, 
30-c.p. lamp. 

It was found that by inserting extra resistance info 
the .arc circuit (which in this czjse was some 350 ohms) 
fho light may be varied from full to a dull red glow, 
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<>x practically it -ro when a fru*noclm>malic blue or 
g rp en Jilu r is used. 'I hr only pi emu t ion nec« ssary 
\f> to tut out the extra tesistahcv when starting up, 
as tin' are tends to strike (Ml to the ioniser spiral. 

IU using ,1 sliding ifsistancc of Sno ohm-* (suilabh 
pr<>t< rtyd) fastened to the h«nih m*ai th<* micioscopi-, 
wheie it can be found and adjust) d without moving 
the land trout the eyepiece, complete control over the 
1’Jshliit^ is obtained, and the optimum intensity lor 
any combination of any eyepiece, objulivt, condenser, 
and light-filter becomes possible with fully critical 
illumination. 

A pa 11 from tin reduction of optical tafigur, the 
System has tlic fuither advantage of reidming fine 
detail mote easily visible, and in cvtological work the 
achromatic structures are much plainer. When woik- 
in|i with the \hhc drawing apparatus the difficulty of 
balancing the illumination of the field and the draw, 
ink surface is eliminated. 

Iheie is nothing new in the u>e of a resistance 
with an electiic lamp for microscope work, but users 
of " Poinfoliti*s,y with all their advantages over other 
typ*"., m:t\ Id interrclrd to know tltnt mh(i control 
is feasible. H J. Din-uav. 

llot.mii.il l.nhornlnry, British Colton Imlu-trv 
Kcsc.'urh Aviotiation, Shirley Institute, 
IhcMmn, Mambcvlcr, November u. 


The Aurora Borealis of September 28 29. 

Wiril reference to my letter in N.m m: ol Ouobti 6 
tm the observation of file aurora on the night ot 
September 28 2,, ami bather ( ortie's record ot tire 
accompanying magnetic storm (N.vnim:, October 27), 
I have just received a communication Irom Mr. J, W. 
Young, ot Glasgow, a portion ot which may be of 
interest in the above connection :~ 

“It mav interest you to know that by my records 
1 find I also saw this. The back of mv house (on 
south-west of Glasgow) gives me a clear view of 
some twenty miles along the Loch Lomond valley 
in the direction of magnetic north, and for some years 
it has been my practice to keep watch for such occur¬ 
rences. much more frrpurnt here than most are aware. 
Usually S rr pm. is the period of greatest brilliancy, 
.and the streams of yellow, pink, and green light 
sometimes extend, pulsating, almost to the zenith. . . 

WlIlIAM J. S. [.OCKYhK. 

Not man Lockver Observatory, Salcomlro Hill, 
Sidmouth, S. Devon, Novembt'r 7. 


Applied Anthropology. 

I w is, uutorlunalely, unahlr to lake part in the 
discussion on a possible Anl!m.|S)logical Service at 
Edinburgh, obi red to in the leading article in 
Nyu hi ot November in, blit there is one point on 
which 1 would lia\e insisted had I been ptcsent: the 
danger ot a little know ledge. Anthropology is funda¬ 
mentally a blanch of biology, not of literature or 
philosopln , except in so tar as the latter is’biological. 
It is ; perhaps, the most t(implicated of all the branches 
of biologand the branch in which the collection of 
precise data is the mo-t difficult. To me it is incon¬ 
ceivable that a sound knowledge of anthropology can 
he obtained without a preliminaic training in bio¬ 
logical method. At present anthropological stud\, 
especially that of the physical or anatomical side, is 
in a state of chaos, largely because the comparative 
student has to make use of information of all degrees 
of accuracy or the rever se-.«iystlv the reverse. What 
rt missionary said two hundred years ago fttky ’c&rrY 
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greater weight than a recent mv Obligation on .sound 
bcieiililic lines. 

My own investigations in the Malnv Peninsula and 
mv more reeent expet icnct as a (loverimient official-in 
India have taught me the disadvantages under which 
an official labours in collecting anlhiopological in- 
foiination, and J think that most scientific men in 
the emplovment of any tiovernnienf would agree with 
me in their hearts that there is no danger more to be 
feared in scientific admimstiation than the interference 
of the administrative officer who possesses, or is led 
to think he [>ossesses, a peculiar, hut superficial, know¬ 
ledge of any branch of science. 

If anthropology is a branch of science, or rather, 
as 1 believe, a complex of the terminal twigs ot .several 
distinct branches, it must ho studied seriously and 
scientificall\, not merely tacked on as a kind of floral 
decoration to a classical or commercial education. 

N. Annandale. 

Abdon House, Manhhall Crescent, Edinburgh, 
November it. 


Use of Carborundum for Ruling Test Plates. 

Tuf communication from Mr. A. Mallock in 
Naii;re of September i, p. 10, reminds me of the 
marked suco ss that 1 have had in the use of fine 
caiborundum points for scratching on glass. Some 
years ago, when confronted with the task of pre¬ 
paring small oscillograph mirrors from microscope 
cover-glasses, I found that a small fragment of car¬ 
borundum crystal tied in the split end of a match or 
forced into a piece of soft lubber for ,i handle made 
an excellent glass-cutter. The scratches were so fine 
and clean-cut th.it the glass <ould ensilv be broken 
into vi i v narrow ships. 

Although very liatd and sharp, the points ate wide- 
angled, the angles ,\s viewed in a miciosiope appear¬ 
ing to be in the neighbourhood of c)<>°. 

It seems possible that these crystals, it the picssurc 
were sufficiently light, might be used to rule lines on 
thin films of aniline colours without s< ratching the 
glass. W. ( I. C\dy. 

Wesleyan I'niversitv, Middletown, ('min., 

October 22. 


Bee-sting and Eyesight. 

I was stung in mv left eve b\ a bee yesterday just 
above the eyilid. Within an hour and a half that 
eye became almost insensitive to light, but quicktv 
recoveicd. In the first stage of recovery it was prac¬ 
tically colour-blind, and whrn the other eve was 
closed objects appeared as seen by the light of a 
sodium flame or a mercury arc light. To-day the eye 
has fully recovered. I am wondering whether other 
of vour readers can record a similar experience. 

f. \V. CllTOUD. 

Oak'ands, Chard, October 21. 


The Age of the Earth. 

Win? regard to Lord Rayleigh’s letter (NajUrf. 
November 10). I think mv use of the word “sugges 
tion,” instead of "statement.” for example, suffi 
ciently indicated that I appreciated the fact that- H* 
did not definitely assert that the earth was becoming 
hotter. I am glad to find that his views and mine 
are not in essential disagreement. 

, _ . -j , H.vroi.d 

Metrological time, South Kensington 

v;, V-Undoftyj:SAV.7,■.Mavprpber 15. -^. j 
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A New Cave Man from Rhodesia, South Africa. 

By 1 >k. Akihik S\mn Wihiowako, l'.R.S. 


L’RIMi recent seats the Bnti.sli Museum 
regt ived trom the Rhodesia Btoken Hill 
relopmenl Co. numerous bones iroin a air 
oviud m thtir imiic m North-west Rhodesia 
ut 150 miles north ol the K.due river. All 
rpt the smaller ol these hones too metrlv 
ken (raiments, and they evidently repieseut 
food ol men and llc.sh-culing mammals who 
e at tlillerent times 01 eupied the cave. As 
.rihed bv Mr. Franklin AVhite (l’roe. Rhodesia 
Assoc., vol. 7, p. 13, 1908) and Mr. h. 1 ’. 
inell (di-nlogiml ;U agtizinr [5,, vol. 4, p. 143, 
-j, rude stone and hone implements ate 
ndant among the- remains, and there e.m he 
doubt that the cave was a human habitation 
a long period. Very few ol the bones eati 
exarth named, lint, so iar as they have been 
juutihed bv I)r. ('. W. Vndrevvs and Mr. K. C. 
jhubb, they belong to species still living in 
thodesia or to others only slightly different (torn 
lu-se. Hie occupation ol the eave, therelore, 
Cents to have been at no distant dale it mat 
lOt even have been so remote as the Pleistocene 
icriod. 

Until lately no remains of the cave man hint- 
elf have been noticed at Broken } I ill, hut at the 
nd ol last summer Mr. \Y. K. Barren was so 
ortunale as to discover and dig out of the eatlh 
n a remote part of the cave a nearly complete 
1 liman skull, a fragment ol the uniter jaw ol 
mother, a sacrum, a tibia, and the two ends ol 
i femur. Tin se specimens have just been 
jTuught to lingland by Mr. Ross Macartney, the 
nailaging director ol the company, and they are 
o be added to tile mam generous gifts ol the 
kiinp.mv to tile British Museum. 

Hie skull is 111 a remarkably fresh state ut 
'preservation, the hone having merely lost its 
"animal matter and not having'been in the least 
mineralised. As shown in the accompany mg 
photograph, it is strangely similar to 1 he skull 
; of the'Neanderthal or MotisU-rian 1 are found in 
the raves of Belgium, France, and fiihraltnr. Its 
brain-ease, is tvpirallv human, with a wall no 
thicker than that of the average Kuropcan, and 
its capacity, though still not determined, is obvi¬ 
ously well above the lower human limit. Its large 
and heavy fare is even more simian in appearance 
than that of Neanderthal man, the great inflated 
brow-ridges being especially prominent and pro¬ 
longed to a greater extent at the lateral angles. 
The roof of the skull at first sight appears re¬ 


tin 1 paiul.d bosses is 145 nun. 1 lie skull is there- 
lore delit Itouph.ihe, with a e< plnihe index ol fxj. 
its gienbst height (measured horn tin hasten to 
the InegnuJ is 131 -mm, in gcneial shape the 
liratn-e.ise is much moie ordinal ik hum.in than 
that ol the l.a Chapelle Neandcith.d skull, which 
differs m the expansion and bun-shaped d* pre-sion 
ol its hinder region. I lie mastoid piocess, though 
human, is eompatativ 1 ly small. I lie stipi ant.istoid 
ridge is vein prominent and broad. The tv inpanic 
meatus is shot t and blond, as always in man. 
Hte bitumen magnum occupies its usual forward 
position, so that the skull would be pcrlcetlv. 
poised on an etec t trunk. 

I lie laeial hones much tesenihle those of the 
l.a t'lmpelle skull, the gical Hat mavillaric.x? with¬ 
out canine lossie, being especially similar. i he 
nasal bones, however, are more gently sloping; 
the sharp lateral edge ot the narial opening runs 
down on the lace (as in the gorilla), allowing the 



premaxillary surface to pass uninterruptedly into 
Ilie Hour oi (he n.trial cavity ; and the mlianasal 
legion is unusually deep. 'I he typically human 
antenor nasal spine is ennspic unfis. 

the palate is of enormous size, as large as that 
inferred lie Houle fiom tile fragments preserved 
in the l.a {'Impede skull. It is, however, in all 
respects human, being deeply arched and hounded 
In the hotxc-shoe-xlutped row of teeth, which are 
unusually large, hut also entirely human. The 
tcclh are much worn, and those of the ftonl ol 
the jaw nut their lower opposing teeth in the 


markalily similar lo that of Pithecanthropus Iront 
Java, having the same slight median longitudinal 
ridge along the frontals and rising to its greatest 
height just about the coronal suture. It is, how¬ 
ever, very much larger, and the resemblance may 
not imply anv close affinity. The length of the 
skull from the middle of the glabella to the inion 
is about ,jafo jmm.,, vjhile jts ntyxim'uti) width at 
„ NO. 2 J 16, VOL. Jb8)j ' *’ "‘" w ; 


primitive wav, edge to edge. The Canines are not 
, enlarged. The second molar is square, 1 43 mm. 
in diameter. *The third molar is muc h reduced, 
measuring 12 3 mm, in width by e> 4 mm, irv 
length. The total length of the molar series is 
about 33 mm. The outside measurement of the 
1 dentition across the second molars is 78 mm. 

1 The. width between the sockets of the third molars 




372 


NATURE 


is min. I he length from the sorket of the 
median incisor to a line drawn across the' hack 
of the third molars is also 51 mm. The whole 
(Untitinn is imieh afltcKd with taries, and tin* 
disease has spread to the tooth s<u hots, which 
are pierced in some places. 

1 he lower jaw is unfortunately absent, but the 
si/e ol the palate and the extent of the temporal 
fossa* show that it must have been massive. F.ven 
tlie Heidelberg jaw is slightly narrower and 
shorter than this must have been. 

Although the new skull from the Rhodesian 
o;tu so mm h res« rubles that of Neanderthal man, 
the shape of the bram-< use and the position of the 
foramen magnum are so diffen nt that we rnav 
hesitate to refer the two skulls to the same rare. 
This hesitation seems to be justified when the 
associated limb-hones are considered, for the tibia 
is long and slender, of the tvpic.illv modern tvpe, 
and lh« extremities <>( the lemur do not differ in 
am essential respect from the corresponding parts 
of a tall and robust modern man. They are thus 
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very different from the tibia and femur of Nean¬ 
derthal man found in the caves of Belgium and 
France. As the skull appears to postulate an erect 
attitude, the congruous limb-hones may well be 
refet red to it. We therefore recognise in the 
Rhodesian cave man ;f new form which may be 
regarded as speeificalh distinct from ilomo ncan- 
Jcrthalunih, and may be appropriately named 
I1oiuo rhode\n'ti\t.\. 


1 


The precise systematic position of tins new species 
of primitive man can be determined only by further 
discos erics. It has, however, been pointed out 
by Prof. Kllinf Smith that the refinement of the 
face was probably the last step in the evolution 
of the human frame. The newly discovered 
Rhodesian man may therefore tevive the idea that 
Neanderthal man is truly an ancestor ot Homo 
vu/riVnv,- for Homo rlmdi'iicn^is retains an almost 
Neanderthal face in association with a more 
modern brain-case and an up-to-date skeleton, Hr 
mas prose to he the t»M grade after Neanderthal 
in the ascending scries. 


Problems of Physics . 1 

By 1 ’ttoF. O. W. Rich Anosov, I). Sc , F.R.S. 


n KI.A I l\T ry is the revolutionary movement 
-tX iii pi 1 ssics which has caught the public esc. 
perhaps because it deals with 1.uniliar conceptions 
in a manner which t<u the most part is found 
pleasantly uicompichcnsible. Rut it is only run 
ol a number of revnlutumarv changes of com¬ 
parable magnitude Among these wc have to 
place the advent of the quantum. 1 he various 
cotisequem es of the elcelrnnu strui tore of matter 
arc Still unfolding- themselves to us. and are 
increasing our insight into the most varied phe¬ 
nomena at a rate which must have appeared 
incredible oulv a few decades ago 

The enormous and lar-rcaching importance of 
the discoveries being made at Cambridge by 
Sir Truest Rutherford cannot lie over-emphasised. 
These epoch-making discoveries relate to the 
structure and properties of the nuclei of atoms. 
At the present time we have, f think, to accept 
it as a I.k I that the atoms consist of a positively 
charged nucleus of minute si/c, surrounded at a 
i.tirly respectful distarn e by the number of elec¬ 
trons requisite to maintain the structure electri¬ 
cally neutial The nucleus contains all blit about 
one-two-thousandth part of the mass of the atom, 
and its elcitiic charge is numerically equal to 
that of the negative ehx tron multiplied bv what 
is called the atomic number of the atom, the 
atomic number being the number yvhich is 
obtained when the chemical elements are onume- I 
rated in the order of the atomic weights; thus ‘ 
hydrogen i, helium lithium —3, and so on. 
Consequentlv the number of extern*! electrons in ! 
the atom is also equal to the atomic number. The 
evidence, derived from many distinct and dis- 
sinvlar I’nes of inquiry, which makes it necessary 

1 Abridged from the presidential addrr«R delivered to Section A (Mai lie- I 
matte* and Physio*)of the KritisJi Assotjfcfion at Kdinburgb on September 9. J 
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to accept the loregoing statements as facts, will 
he familiar to' members of this Section of the 
British Association, which lias continually' been 
in the forefront of contemporary advances in 
physical sclento. 

The diameters of the mu lei of the atoms are 
comp.1 r.ibU with one-millionth ol one-millionth 
part of a centimetre, and the problem of finding 
what lies within the interior of such a structure 
seems at first sight almost hopeless It is to this 
problem vvhiih Rutlurfoid has addressed himself 
by the diieet method ol hombaidmg the nuclei of 
the different atoms with the equally minute high- 
velocity helium nuclei (alpha-partic les) given off 
bv radioactive substances, and examining the 
tracks of any other, particles vvhnh mav be 
generated as a result of the impact. A careful 
and critical examination of the results shows that 
hydrogen nuclei are thus expelled from the nuclei 
ol a number of atoms such as nitrogen and phos¬ 
phorus. On the other hand, oxygen and carbon 
do not eject hydrogen tinder these circumstances, 
although there is evidence in the < use of oxygen 
and nitrogen of the expulsion of other sub-nuclei 
whose proiise structure is a matter tor further 
inquiry. 

The artificial transmutation of the chemical 
elements is thus an established fact. The natural 
transmutation has, ot course, been familiar for 
some years to students of radio-activity. The 
philosopher s stone, one of the alleged chimeras 
of the medi eval alchemists, is thus within our 
reach. But this is only part of the storv. It 
appears that in some cases the kinetic energy of 
the ejected fragments is greater than that of the 
bombarding particles. This means that these 
bombardments are able to release the energy 
which is stored in the nuclei of atoms. Now, we 
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&o\v from the amount of heat liberated in r.ulio- 
Itive disintegration that the amount oi enorgj 
hjred in the nuclei is of a higher order nt mngiii- 
|lde altogether, some millions of times greater, 
ft (act, than that genertited by any chetnieal 
taction such as the combustion of coal. In this 
joniparison, of course, it is the amount of enetgy 
|er unit mass of reacting or disintegrating matter 
fhich is under consideration. The amounts of 
jnergv which have thus far been released by urti- 
icial disintegration of the nuclei are in theni- 
iclves small, but they are enormous m cnmp.uison 
vith the minute amounts of matter altectrd. If 
hese elfuts can he snllicienlly intensified there 
tppeai to be two possibilities. Hither they will 
irovc uncontrollable, which would presumably 
.pell the end oi all things,- or they will not. II 
hev can be both intensified and controlled then 
ve shall have at our disposal an almost illimitable 
mpplv of power which will entirely tiansccnd any- 
hing hitherto known. It is tint early vet to say 
vhether the necessary conditions are capable ol 
>eing realised in practice, but 1 see no elements 
n the problem which would justify us in denying 
he possibility of this, it may be that we are at 
he beginning of a new age, whit h will he referred 
o as the age of sub-atomic power. We cannot 
sax ; time alone w ill tell. 

Tltcrwiouh Emission. 

At the Manchester meeting of the Association in 
lrji ^ 1 had the privilege of opening a discussion on 
thermionic emission that is to say, the emission 
o! electrons and ions by incandescent bodies. 1 
recall that the opinion was expressed by some of 
♦he speakers that these phenomena bad a chemical 
cigin. That view, 1 venture to think, is one 
which would find very few siippotters now. It is 
not that any new body ol fact has arisen in tilt- 
meantime. The important facts were all estab¬ 
lished before that time, but tin s were insulin icntly 
appicci.itcd, and their det isiveness was inade¬ 
quately realised. 

It may he worth while to revert lor a moment 
to the issues in that controversy, already moribund 
in 1015, because it has been closely paralleled by 
similar controversies relating to two other groups 
of phenomena - namely, photo-electric emission 
and contact electro-motive force -win, h, as we 
shall sec, arc intimately connected with thormionii 
emission. 1 he issue was not as to whether therm¬ 
ionic emission may be looked upon simply as a 
type of chemical reaction. Such an issue would 
have been largely a matter of nomenclature 
Thermionic electron emission has many features 
in common with a typical reversible chemical 
reaction such as the dissociation of calcium cai- 
bonate into Tunc and carbon dioxide. There is a 
good deal to be said for Ihe point of view which 
regards thermionic emission as an example of the 
simplest kind of reversible chemical action, 

* To rea*«irc the nervous I would, however, inlerpo'sie the comforting 
inought thol this pUnet hen held coUMderwble qiiwntitios of radio-active 
'n.uterfof a very long time without anything very serious happening to far 
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namely, that kind which consists in 1 the dissocia¬ 
tion oi a neutral afoni into a positive residue and 
a negative electron, inasmuch as we know that 
the negative electron is one of the roallv Hindu* 
mental elements out ol winch mattei is built up. 
The issue in debatt w.is, houcwi, ol a different 
character It was su^^i sted tb.it the phenomenon 
was not pum.uilv an emission ol eh. irons from 
the met.illii or other soum\ but was .1 si<ondary 
phenomenon, a kind of b\-piodn<t ol ,m actum 
which was primarily a chenm al ti action between 
tin* sourer ol eh (Irons and some other nuloiial 
sulistaru e such as the hi^hlv attenu.ited gaseous 
atmosphere wliieh .siinounded il ' i his stingos* 
tion canied with it cithet impbcjtlv oi exphcnK 
the \ icw that the miiiiu* o{ power behind the 
emission was not the (1ienn.il ennijv of the 
sonrre, but was the chemical energy ol the postu¬ 
lated i cautions • 

1'his typo ol view has never had aii\ sun css in 
elucidating the phenomena, and I do not feel it 
necessary at this dale to weary you with a recital 
ol the facts which run rntiirly counter to it, and, 
in fact, definitely exclude it as a possibility. They 
have been set forth at length elsvwlwie on more 
than one occasion. 1 shall lake it to be estab¬ 
lished that the phenomenon is ph\si» al m ils origin 
and reversible in its np< ration 

Ivstablishin^ the primal\ diameter of the phe¬ 
nomenon does not, however, detonn ne its nature 
or its immediate cause. Ori^inalh 1 icg.irdrd it 
as simply kmetii, a manifestation of the fad that 
as the temperature rose the Kinetic' enct^y ot some 
ol the elei turns would bejdn to exceed the work 
ol the forces by which they are atlraeted to (lie 
parent substance. With this statement then* is, 
f think, no room for am one to quariel, but it is 
permissible to inquire how the cm apmj» dc< irons 
obtain the necessary ener$>v. One answer is that 
I he elections have it alreadv in the interior of the 
substame by virtue of their energy ol tbcimnl 
agitation. Hut thermal agitations now appear 
ji ss simple than they used to be rvyarded, and in 
anv event thev do not exhaust the possibilities. 

We know that when lii^lit ol short enough w:\vt- 
lenglh falls on matter it causes the eje< turn ot 
electrons from it- the so-called photo-electric 
effect. Since the formula for the radiation 
emitted by a body at any given temperature con¬ 
tains every wave-length without limitation, there 
must be some emission ol electrons from an incan¬ 
descent body as the result of the photo-electric 
effect of its own luminosity. Two questions 
obviously put themselves. Will this photo-electric 
emission caused by the whole spectrum of the hot 
body vary as the temperature of the incandescent 
bodv is raised in the way which is known to 
(haracterise, fermionic emission? A stiaight- 
forvvard thermodynamic calculation shows that 
this is to be expected from the theoretical point of 
view, and the anticipation has been confirmed by 
the experiments of Prof. W. Wilson. 1 bus 
I the autophoto-electric emission has the correct 
| behaviour to account for the thermionic emission, 
-fbe. Other question is : Is it large enough? This 
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is u question of fait. 1 have considered the data 
'ft) inrcfully. I here is a little tint ertainty in 
sotrie of the items, hut when everv allowance is 
made time seems no escape from the t out hision 
that the photo-ilet-tuc elfeet of the uhole spectrum 
is. far too small to account lor thermionic emission. 

Jlii s question is an important one, apart 
from the particular case of thermionic emission. 
The same dilemma is met with whtn we seclt for 
the actual modus operatuli of evaporation, chemi¬ 
cal action, and a number of other phenomena. 
I hese, SO far as we know, might he fundamentally 
either kinetic oi photochemn.il or a mixture of 
both. (1 am using the term photochemical here 
in tlie wide sense of an elici t of light in changing 
the composition ,,| matter, whether the parts 
affected are alum-., groups of atoms, ions, or elci- 
trims ) l or example, the approximation about 
boiling points known as Trouton's rule is a fairly 
obvious deduction horn the pholoi hemie.il point ol 
view. The pholoi hemic ul point ol view has 
recently been put very strongly In I’errm, who 
would make il the entire motif ol all chemical 
reaction, as well as of radio-activity and changes 
Ol stale. In view of the rather minor part it 
seems to play in thermionic emission, where one 
would a priori have expected light to be especially 
effective, this is probably claiming too much for 
tt, but the chemical evidence contains one item 
which is certainly difficult to comptehend from 
the kinetie point of view. [Ire speed of ehemical 
decomposition cat certain gases is independent of 
their volume 1 , showing That the decomposition is 
not due to molecular collisions. The speed does, 
however, increase very rapidly with rising tem- 
pcraltnc. What the increased temperature can 
do except increase the number and intensity ol 
the collisions, factors which the independence ol 
volume at constant tcmpciuture show to he with¬ 
out effect, and increase the amount of radiation 
received by the molecules, is not too obvious. it 
seems, however, that, according to calculations 
by f ..ingmuir (Journ. Amer. Client. Soe , vol. 42, 
p. a 1 cio, npo), the radiation theory does not get 
us out ol this difficulty ; for, just as in the ordinary 
photcvelc’c'tric c.isy, there is nothing like enough 
radiation in account lor (he observed effects. It 
seems that m the case ol these mono-molecular 
reactions the phenomena cannot he accounted for 
either by simple; collisions, or !>v radiation, or by a 
mixtme c>[ both, and it is necessary to fall hack on 
the internal stiucture of the decomposing mole¬ 
cule. Ibis i> complex enough to afford material 
sufficient to cover the pnoihilitics; hut, Irom the 
point of view of the temperature energy relations 
of its par!s, It cannot at present be regarded as 
much more than a held fur speculation. 

Contact electricity # 

A controversy about the nature of the contact 
potential difference between two metals, similar to 
that to which l have referred in connection with 
thermionic emission, has existed for over a cen¬ 
tury. • In 1792 Volta vvAhe: “ Thy. metals , ,■ . 
can bv themselves, and of 
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excite anti dislodge the electric fluid from its State 
ol rest.’’ The contrary position that the electrical 
manifestations are inseparably connected vivlth 
chemical action was developed a few vears later 
by Fabroni. Sime tkut time electrical investiga¬ 
tors have been fairly evenly divided between these 
two opposing camps. Among the supporters ol 
the intrinsic or contact view ol the type or V/>lta 
we may recall Davy, Helmholtz, and Kelvin. On 
the other side we have to plate Maxwell, Lodge, 
and Ostwakl. In 1K62 we find Lord Kelvin 
(“ Papers on Electrostatics and Mwgnet’sni,” p. 
418) writing: “ For nearly two years I have felt 
quite sure that the proper explanation of voltaic: 
at turn in the common voltaic arrangement is very 
near Volta's, which till into discredit because Volta 
or his followers neglected I he principle ol the con¬ 
servation of lorcc.” On the other hand, in 1896 
we lind Ostvvald (“ Elektrochemie, Hire Gt schichte 
mid Lchre," Leipzig, 1X90, p. <,5) referring to 
Volta’s views as the origin oi the most lar-reach- 
itig etror in electrochemistry, which the greatest 
part of the seientihe work in that domain has been 
occupied in fighting almost ever smew. These are 
tiled merely as representative specimens of the 
opinions of the protagonists. 

Now, there is a close ecmniction between ther¬ 
mionic emission and contact potential difference, 
and I believe that a study of thermionic emission 
is going to settle this little dispute. In fact, I 
rather think it has already settled it, hut before 
going into that matter I would like to explain how 
it is that there is a connection between thermionic 
emission anil contact potential difference, and 
what the nature of that connection is. 

Imagine a vacuous enclosure, either impervious 
tc) heat or maintained at a constant temperature 
Let the enclosure contain two different electron- 
emitting bodies, A and IL Li t one of these, say 
A, have the power of emitting electrons faster 
than the other, IL Since they are each receiving 
as well as emitting 'electrons, A will acquire a 
positive and B a negative charge under these cir¬ 
cumstances. Owing to these opposite charges A 
and B will now attract each other, and useful 
work can lie obtained by letting them come in con 
fact. After the charges on A and ft have been 
discharged by bringing them in contact, let th 
bodies be quickly separated and moved to then 
original positions. Ibis need involve no expend; 
ture of vvork, as the charges arising from the elec 
trim emission will not have had time to develop 
After the charges have had time to develop th' 
bodies can again be permitted to move togethe 
under their mutual attraction, and so the cycl 
can he continued an indefinite number of time 
In this way we have, succeeded in imagining 
device which will convert all the heat energy froi 
a source at a uniform temperature into usefi 
work. 

Now, the existence of such a device wool 
contravene the second law of thermodynamic’ 
We are therefore compelled either to deny th 
principles J&f thermodynamics or to 'admit th. 
l^eci^omeMgllimy’^s, the pretended facts it- 
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E foregoing argument. VVc. do not need to hesi- 
M between these alternatives, and we need only 
Ek to see how the alleged behaviour of A and B 
m need to be moditied in order that no useful 
j*rk mav appear. There, are two alternatives. 
Uher A and B necessarily emit equal numbers of 
feetrons at all temperatures, or the charges which 
ferelop owing to the unequal rate of emission are 
it discharged, even to the slightest degree, when 
fe two bodies are placed in contact, 

^The first alternative is definitely excluded by 
jje, experimental evidence, so 1 shall proceed to 
[terpret the second. It means that bodies have 
jjtural states of electrification whereby they 
jeotne charged to definite potential differences 
hose magnitudes are independent of their reli¬ 
ve positions. There is an intrinsic potential 
ifforeme between A and B, which is the same, 
t a given temperature, whether they are at a 
ist.tnce apart or m contact. 

Admitting that the intrinsic potentials exist, a 
iraiglitforwaril calculation shows that they arc 
ltimatelv connected with the magnitudes of the 
lermiomc emission at a given temperature. The 
•lation is, in fact, governed by the following 
quation. If A and B denote the saturation ihcr- 
lionic currents per unit area of the bodies A and 
respectively, and V is the contact potential 
iffeivnce between them at the absolute temperri- 
ujre ' 1 ', then V — fcT 'e log- A ,'B, where h is the gas 
constant calculated for a single molecule (Bolta- 
tmtnn’s constant), and e is the elejptonic charge. 

1 have recently, with the help*of Mr. F. S. 

, Robot tsoH, obtained a good deal of new informa¬ 
tion on* this (|iicstion from the experimental side. 

’ We have made measurements of the contact poten¬ 
tial difference between healed filaments and a sur¬ 
rounding metallic cylinder, both under the high- 
, vacuum and gas-free conditions which arc now 
; attainable in such apparatus, and also when small 
known pressures of pure hydrogen arc present. 
As is well known, both contact potentials and 
i thermionic emission are very susceptible to minute 
traces of gas, but we find that under the best con- 
(litmus as to Irecdom from gas there is a contact 
potential of the order ot one volt between a pure 
■ tungsten filament and a thoriuted filament. We 
• also find that r hanges of a similar magnitude in 
the contact potent',al difference between a thoriatod 
tungsten filament and a copper anode take place 
; when the filament is heated. These changes are 
accompanied by simultaneous changes in the 
thermionic currents from (he filament, and we 
. find that the change in the contact potential cal¬ 
culated from the change in the currents with the 
help of the foregoing equation is within about 
20 per cent, of the measured value. Considering 
the experimental difficulties, this is a very sub¬ 
stantial agreement. Whilst the evidence is not 
yet as complete as I hope to make it. it goes a 
long way towards disproving the chemical view 
of the origin of contact potential difference. 1 
From what has been said you .vyill realise that 

the, tjOIwectioa ^et.vy^en,^ ^pp)a^ ( potentials .andt 

: . wlx6» -ipil tdv. .if -<s a ’ ** 


thermionic emissions is a very close one. I would, 
however, like to spend a moment in developing it 
from another angle. To account for the facts of 
thermionic emission it is necessary to assume that 
the potential energy of an electron in the space 
just outside the emitter is greater than that inside 
by a definite amount, which we mav call ;e. The 
existence <>l this v, w hich measures the work done 
when an electron escapes from the emitter, js 
required by the electron-atomic structure of matter , 
and of electriiily. Its value can he dediucd from 
the temperature variation of thermionic ,mission, 
and, more direvtly, from the latent heats ab-mbed 
or generated when electrons How out ol or into 
matter. These three methods give values ol ic 
which, allowing lor the somewhat > onsulerable 
experimental difficulties, are in fair agreement for 
any particular cm Her. The data also show that 
in gcneial diflcieut substances have different 
values of ;v This being so, it is ileai that when 
uncharged bodies are plai ed in Contai t the poten¬ 
tial energies ot the electrons m one will in general 
be different liom those ol the electrons ill the 
other If. as in the case of the metals, the elec¬ 
trons aie able to move Ircely (law will »o move 
until an eln trie field is set up which equilibrates 
this ditfcieiuc ot potential energv. There Will 
thus he ati intrinsic or contact dillerencc ol poten¬ 
tial between metals which is equivalent to the 
difference in the values ol at and is equal to the 
ditleienee m re divided 1>\ the electronic charge. 8 

i’hoto-elcdrtc Action. 

W e have seen that there is a coniU'clion on 
broad lines between thermionic emission and both 
contact potentials on one hand and plioto- 
elcctiic emission on the other. '1 he three gioups 
ol phenomena are also related in detail and to an 
extent which up to the present lias not been com¬ 
pletely explored. In order to understand the 
present position, let us review briefly some of tile 
laws of photo-electric action as they have revealed 
themselves by experiments on the electrons 
emitted !rota metals when illuminated by visible 
and ultra-violet light. 

Perhaps the most sinking feature of photoelec¬ 
tric action is the existence ol what lias been called 
the threshold frequency. For each metal whose, 
surface is in a definite state iherc is a definite 
frequency u,„ which may be said to determine tire 
entire photo-electric behaviour of th£ metal. The 
basic property ot the threshold frequency »o is 
this : When the metal is illuminated bv light ol 
frequency less than n 0 no electrons are emitted, 
no matter how intense the light may lie. < >n 
the other hand, illumination by the most feeble 
light of frequency greater than tt t) causes some 
emission. I tie frequency t/ 0 signalises a slut]) 
and absolute ^Jisc.ontmuilv in the pin nonieiia. 

Now let tis inquire as to tile kinetic energv of 
the electrons which arc emitted by a metal when 
illuminated by monochromatic light of frequency, 

s Tbjt ataienit'M m only j.pprujrmjately true- In oi'W to i,on<Jen«Mhe 
Argument certain small effect* connected will) the* Peltier effect At tbe 
junctio.it telwo*» tbe mct.ift h.tv* been left out of pgnsidortiiion. 
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let us M), n. Owing to the I net that the emitted I plied hv h / € . It lollop that the pfiato-elec t 

electrons m;»\ ori^n.itc from dilfrrcn t depths in I work hn i] nnis( he c({ImI lo t it l itrniionic work 

the met.if, .m<l m;iy undergo collisions .0 irregular / lo (in same de^rit ol accumcv. i ie photoeh 
mtcnals, it is only f/ic maximum kmui< energy j tin■ and thvnniomr uoiks are known to agree 1 
ot thu<< which es< n/)e which ue should c\pe< ( to / within about one \olt. t lo decide now far tin 
exhibit simple properties. ,\s a matter ot t.nt, are identie.il needs better experimental evident, 

zt i.s found that the maximum kinetic energ\ is j than ue haw: at present l he indirect 1 evident) 

equal to the difference between the actual ire - j lor their substantial identity is stronger at the 
qurnry ti and the threshold frequent) n xi multiplied j moment than the direct exidviue. 

I)\ Planck’s constant h. In mathematical s \/n- I I do not think that the complete identity of the 


hols, it a is the velocity of the fastest emitted 
electron, />/ its mass, r its ( Jur^r, ai d the 
opposing potential required to forinj* it to test, 

c\ - i nt v- // (w //„). 

J'VoMi this iqnafioit ue see th.it I Ik* threshold Ire- 
quenev lias another proper t\. It is e\ ident Iv that 
frequeniu lor ulinh kinetic energy and stopping 
[)ofentul tall to zero This Mi^pcsts stroiii»lv, I 
think, trial the reason the electron emission teases 
at u„ is that the elr< troiis are not able to <p‘t 
enough « iuti'v from the ll^ht to «*si ape Irom the 
metal, and not that they are tumble lo p’ef any 
ener^} Irom the light. 

The threshold Irequeneies have another simple 
property. If ue measure the threshold Ire- 
quiMieies for anv p iir of metals, and at the same 
time ue measure the contact dillercnee ot poten¬ 
tial 1\ between them, we find that K is equal to 
the dilliienee heluem their threshold ficqueneb s 
multiplud h\ this same constant h di\ ided b\ the 
efectronn » liarge e. 

'l'hese icsulls, as well as others which I haw 
not time to ('numerate, admit of a very simple 
interpretation il ue assume that when illuminaUd 
by light ot frequency n the eleelrons individually 
acqime an amount of energv lm. We have 
seen that in order to leenunt tor thermionic 
phenomena it is ne< essary to assume that the ele» - 
trons have to do a certain amount ot work w to 
get auav from the emitter. There is no reason 
to suppose that photo-clcctricallv emitted electrons 
ran avoid this necessity. Let vis suppose that 
this work is also definite for the photoelectric 
electrons and let us denote its value by hn n . 'Then 
no election will be able to (‘scape trom the metal 
until it is able to acquite an amount of energy at 
least equal to /m (> from the light- that is to sav, 
under the supjxisilions made-until ti becomes at 
least as gnat as u 1( . Thus u 0 will be identical 
with tht‘ 1 requeue) which wo have tailed the 
threshold fiequeney, and the maximum energy of 
any electron after escaping will be h (n — n 0 ). 

The relation betwt'en threshold frequencies and 
contact potential difference raises another issue. 
W T e have seen that the contact potential difference 
between two metals must be very nearly equal to 
the difference between the amounts of workw for 
the electrons to get away from the two metals by 
thermionic action, divided bv the electronic charge 
c. The photo-electric experiments show that the 
contact electromotive force is also nearly equal to 
the differences of the threshold frequencies multi- 
NO. 2716, VO h. 1S8] 


! thermionic work W iind the photo-electric hn 0 is a 
j matter which ran he inferred u priori. What we 
| should expert depends lo .1 considerable extent on 
j the rondition of the electrons in the interior of 
! metals. We cannot p/cteml to any real know- 
! ledge of this at present; the various current 
I theories are mere guesswork. 1’nless the elec¬ 
trons which escape all have the same energy when 
inside the metal we should expect the thermionic 
value In be an average taken over those which get 
out. The photo-electric value, on the other hand, 
should lie the minimum pertaining to those internal 
elec lions which have most energy. 1 lie apparent 
sharpness ol the threshold Ircqueuey is also sur¬ 
prising Irom some points of view fhete seems 
to be scope for a taller experimental examination 
of these tjuestions. 

1 have spoken of th< threshold fre<|itencv as 
though it were a perfectly definite quantity, No 
doubt it is when the condition ol the body is or 
can he delmitelv specified, hut it is cxtraordinatily 
sensitive to nniuite 1 hungex in (lie 1 onditions of 
the surface, suit! as inav he 1 arised, for example, 
b\ the presence ol extremely attenuated films of 
loieign matter. fiorthi. reason ue shouldtiCfept 
with a r ertaia degrie of reserve statements u lueh 
appear Irom tune to lime that photo-electric avtion 
is some parasitic plirnorm non. inasmuch as it can 
he made to disappear bv imprm 1 menl of xaruum 
or other 1 h.utgc in the conditions. What has 
gem rail, happened in these investigations is that 
something lias hern dotye to the ilhuninaled sutlaee 
which has raised its llueslrold frerpu'iiev above 
that of the shot test w .1 \ c-lrugth in the light 
employed m the test. Unless t ire\ are accom¬ 
panied bx spei ilie information about the changes 
which have taken [dace in the threshold frequency, 
sui'h statements are of little value at the present 
stage of development ot this subject. 

Tight and X-rays. 

One of the great achievements of experimental 
physics in recent years has been the demonstration 
of the essential unity of X-rays and ordinary light. 
X-rays have been shown to be merely light of par¬ 
ticularly high frequency or short wave-length, ‘the 
distinction between the two being one of degree 
rather than of kind. The foundations of ouc 
knowledge of X-ray phenomena were laid by 
Barkla, but the discovery and development of the 
crystal diffraction methods by v. Lane, the 
Braggs, Moseley, Duane, and de Broglie have 
established their relations with ordinary light so 
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. y tt^t he who runs may read (heir substantial 
^ity. 1 he actual yap in the spectrum ol the 
hn radiations between light and X-rays is also 
d!y disappearing. The longest stride into the 
tin hound the ultra-violet ».i| made hv l.vui.111 
|h the vacuum grating speciiost ope |„, 

eeioped For a time Trot. B.1//0111 ami ! hi hi 
; record 111 this direction with our determination 
the short wave limit ol the helium speitrum, 

t -hieh is n the neighbourhood of 450 Angstrom 
nils. More recently this has been passed In 
Millikan, who has mapped a number ot lines , \- 
tending to about joo ngslrom units- th; 11 is to 
ia\, more than lour octaves above the v i,,|ei lunit 
if the visible -peelmin. 1 am not suie ulut , s 
he longest X-rav whirl, has been measured hut 
find a record of a Zinc l.-,.,y hv l-nm.m (}’/„/ 

/uy.. vol. jj, p. 4 c M , inuij ol a wave-length 

f K> !4') Angstrom units. '1 here ,s thus at most 
matter ol about lour octaves still to he explored 
11 appinavhing this unknown region hon, lh( , 
"’Ic " hI lhe n ">sl clurark 1 istie propeilv 0 | the 
ldi.it ions appears to he their intense nl/som1„„i 
v prai ticallv every kind of matter. 'ibis result 


is not very surprising- ... the quantum point c 

view, lhe quantum ol these radiations is i 
excess ot that which corresponds to the lonisini 
jjoteiitial ol evetv known tnoln id, , hut it is of ill 
same order ol magnitude. 1-111 tliennofe, it i, 
arye enough to reach not only the most super 
nci.il, but also .1 number of the deeper-seated elec- 
Irons Ot the atoms. There is end. nee, both 
theoretical and experimental, that tin photo-elec- 

tnc absorption ot radiation , s mos, mlense when 
its quantum exceeds the minimum qiianhun n.-ces- 
sarv to cje. t the absorbing election hut does not 
cveed i! too much, in the simplest theoieiie.il 
'Use the uhsoipiinn is zero lor radi.it/Wm the Ire- 
quenens ,4 wind, he below the miimiiuni quan¬ 
tum rises to a maximum lor a liequenev mm- 
parable with the minimum, ami I alls oil f (> /( . I0 
--'t infinite frequency. This ease has not 
been realised ,11 praetue, hut, broadly judged, the 
exp. nrneiital data are in harmony with • it. On 
these general grounds we should expel intense 
ahsnrpt 1011 by all . kinds <>| matte, lor the 
i.idcition helvvecu the ultra-violet and the X-ray 
rrj^ion. 


The Botanic Gardens, Victoria, 

A IS Mveellemy the (ionmor of \1eer1a 
Su- Hugh Clifford, (a.C.M.ti i„ | 
r. ma. k.ihle address to the Algeria., Vouni il,‘> 
Whnh ,S deserving „f careful study hv those 
ml ei ested our West .\fr„-.„j colonies 

c 1 lrl btlenlion to the neglected < ondition 
01 t,lr '‘doria Hot.mie (iaidcns j„ the 
r ; ,,,n "v :i ‘qmred Cameroon Province, and stated 
, ul f llls request the Assistant Director of the 
Koval Botanic Cardens, Ixevv . was about to visit 
Sap tia toi the pm pose ot advising (lie Covcm- 
" - ls '° T"‘ ael ion that should he talon lor 
1 1 i cstoration and inline 111 a,n 1 1 -i 1 a n. e " \\ r 

l '' Mn th< - It'ilh-lm. \o. I, issued 

Scpl, mb, 1- last, that C.iplam \ \\ H,|l |,. ls ,, 

Ul ""‘ l ll " m hls mission, and lullv endorses the 

remarks made by the timer. as to the he.iuiv 

.mil \Muv ni g^rdm^. 

lo quote from His Kxecllenev's address: - 

- ll .Card,ns at Vic to, in compare in 
S;iV '-' *»>' ">eir I.rototv pos at Huitc-n- 

t ,\n , - ' />"<T .1 orad. oiyn in (Tv In,,. T Iiov con- 

rain A line :in| V.uifwJ ri.llnetln.i 1 1 


Cameroons Province, Nigeria. 


, - * y—<u VfViun. 1 MCV COIl- 

vhn.hl /-'T, ' a,,c 1 (J rt>!I(,rtion of tn-esand nl.in'is and 
ot b vf" i ,C1 hav - W " brou « hl lo «ether from ev.-iy 
Pait of the tropics; and, in spile of their rlosi- I 
ptOMirntj to the sea, the soil in them appears to he 
ahnn. amlv fertile. A special feature of d'L gardens 

X." " b a ^. C ?: ,aI dCi ' r ' t,wt "Oisilv i 

I consider 1 o •? bsting d!scredit f o 'his Government,' : 
' 1 ' f ,' verc to n( T ,f>ct f° repair the damage 

these kiveIv Wnr i ha, | a, , r , fadv unha PP'ly inflicted upon ! 
ui< si lovely and vahiable gardens. 1 

The gardens, we learn, cover an area of some 
-00 acres, and are provided with a good labora- 

W “ sJ> C ''' r “ d ’ 
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l,M '’ :i in 'i'-n mm. and museum building, as well 
a- ., building XV hi. li served the pnmose of an 
iignriilliii-.il sihool All th.se a,e m a very f :1 J r 
state ol repair, and are only aw.iilmg the' lime 
ulien tliev uiii bo irsiored to then prop, ,- func¬ 
tions. Hie site is ndm.rahly .idapted to garden 
pm|M>s. s. s,„, e the soil is a highly luide deeom- 
posed v ole.ime toek. There are some sleep |,jl| s 
eontnianding line views eitli. r aeross the ),;.v or 
to the lofty t .inuroon .Mountain, but there i s also 
I eonsid.-iable tr.iel of mote or less I, vri ground 
so lh.it ,t is possible to cultivate useful economic 
[dants mid. r varied tropical conditions. Con¬ 
nected US ith these g.11 dens were the experimental 
I,' 1 ’ "'- 1 -""I euiehona at Biie.i, situated at an 

alniud, of yqoo-y.oo ft, „„ die slop, of the 
' aimroon Mountain. Photographs of these 
plantations are given in the Bulletin, and though 
now HI a very negle. ted condition, they show that 
the cultivation ot these products is a practical 
proposition in the Cameroon Prnvim e. High- 
level stations are thus a necessary adjunct to the 
gardens. 

The importance of the Victoria Botanic 
(..miens and substations, with the. laboratory and 
other buildings, where mycologieal, che,nival and 
entomological research can be carried out. ran 
best be realised when it is pointed out that the 
lower slopes of the Cameroon Mountain are 
covered by extensive plantations of stub e. onomic 
plants as cocoa, coffee, Hevea and Kuntumia 
rubber, kola, bananas, oil palms, r-fr. The 
Cameroon Province thus differs essentially from 
Nigeria proper, where large plantations are rare 
and widely separated. In Nigeria fungus and 
insect diseases are not able to snre.nd (A- 
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lher6 are dense tracts of forest or bush which act gardens should be, rather than to an agricultural 
as a barrier; the native plantations also are department, the function of which is purely techni- 
usually small. In the Cameroon Province the cal and is concerned in the main with investiga- 
plantations are more or less continuous, so that . tion and instruction. . 

the risk of the spread of disease is ever present, The Victoria Gardens could be made the mahl 

centre lor research in West 
Africa, and would be able to 
furnish results of immense value 
to the various agricultural de* 
partments; .but we would urge 
that it should be established 
rather in connection with the 
\gricultural Department of Ni¬ 
geria than under its direct 
control. 

Reference has lieon made to 
the building which served as 
an agricultural school, and we 
would la v sti rs-, on I hr im¬ 
portance ol such a school lor 
the training ol native agniultur- 
isls m a province like the Camer- 
oons, witli ils huge plantations. 
Ilie value ol stiih si bools has 
lu'in deni oust r aled in the West 
Indies and elsewhere, and with 



1 - Amti.is B.iy, ,h..s i!,e .faw.u.i f icr of thi- Vtuona llo. .sir Garden, ,ihn h on rr tin- 
{Jroiu jhtory e-n h hu h Gow mmrut Home c.m be ti crowning the summit V irw looking to 
the south. Hif tiulli v line fr<*m Viuortu t«j Bota (tin* "tartmif-pomi >>{ the- Bnca Kailwn) if, 
t> roiifnuK it the f.MU uf the clitl, which ik the hugliest point of fhr g.tuicrs the Jlui.t end. 
Th® I.1111W river, uhu.li tuuei wh the garden*, ritiets the mm neat the end of the ptuiiiuotut j 


and the prosperity of the plantations depends very f 
largely on the maintenance of an adequate scien- : 
tifie staff. 

11 is no doubl unfortunate for many reasons I 
that the Cameroon Province, with the noble j 
Cameroon Mountain, explored as 
long ago as December, lKoi, by 
,Sir Richard Burton and Mr. G. 

Mann, lies at one end ol Nigeria, 
while Lagos and the head- • 

qunrters ol the Nigeiian Agri- tp >. 
cultural Department at Ibadan 
lie far away near the Western ■« 
border K\i ept In sea, communi- / 

cation between Ibadan and Vic- - 

toria is al pr< sent well-nigh iin- 
possible, so that the proper 
development ol the \utoria f.ar- v.yy 

dens as a centre for i (-search in " 

connection vvitli or under the con- AA tfyJtAjSuft 
trol of the Agricultural Depart- v-A 
merit ot Nigeria, if this should he 
deemed essential, aflords problems 
of considerable ailmmstrative difli- 

While desiring to urge very 
strongly that the \ n toria Gar- i n., a.—iWipplopi: 

dens should lie restored and main¬ 
tained as a botanic garden fully equipped for , 
tropira! research in problems of soil chemistry, I 
mycology, entomology, and plant-breeding, we 
would point out that research of this character j 
belongs to a scientific institution, stub as the j 
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The perusal 
strengthens llu 


j reading His I'.Neelleiiev \ nddiiKs 
! he a lasting discredit ’’ weie we 


plantations demanding- a large 
aivnium of skilled native labour a 
si bool atlailied to a srieiilike in- 
slituti can si arcclv fail to produce 
1 1 suits 111 V el V great benefit, 
ot the unirative under review 
com id mu which we formed on 
elleiiev \ addiess, that “it would 


to neglect to 


repair the damage” which the gardens have 











Pineapple plantation in th*; Victoiia Jl.ttanio Garden* 0:1 the rast side of the l.imbe river: 


suffered and, we may add, were we to neglect the 
magnificent opportunity afforded us, with our 
great West African responsibilities, of maintains 
ing them as a centre of scientific research in the 
tropics.-; ' ■ 
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])k. E. \V. I’assmokh. 

E regret to .umi#inev the death of Dk. 
Kkani is W 1 li 1 \M Passmore at Ins home nt 
•Bexley Heath on Saturday, October zq. l)r. Pass- 
jmore began bis training with Di. H. II. Paul. In 
those days London uas probably the largest 
^market in the world tor cinchona bark, and l)r. 
1’aul acquired no small reputation as a “quino- i 
logist " After live years in Dr. Paul's laboratory 
Passmore proceeded to Wurzbmg, where be 
worked under hmil Pisi her about the time the 
latter, began his classit.il in\estigation ol the 
sugars. H*e published three papers with Piscina 
on the formation ol aerose Iron) lormaldehvde, 
the phenvlhvdra/ides of acids derived from 
sugars, and on the synthesis of higher hoinologucs 
of d-mannose, , 

On his return to London Passmore became an 
assistant at the PharmSt* eutu al Society's Research 
Laboratory, then reicitily started under Prof. 
W. R. Dunstan as direOor, with whom he run- 
trihnted a paper to the '1 ransaetions of the Chem 
iral Society on the foimation and properties of 
aeoninc, the basic hydrolytic product of the highly 
loxk alkaloid aconitine. If one may judge from 
the four papers in which Passmore had collab¬ 
orated up to this time, he would have made a 
valuable addition to the small hand of workers 
who have devoted attention to the chemistry of 
natural products in this country. 

I he death of his father made it necessary lor 
him to take up more lucrative work - , and he joined 
the late Mr. H. Holbing as a consultant and 
analyst. Uis success as an expert witness led to 
his being eonstnnth emploved in patent eases in¬ 
volving chemical questions of all kinds, but he 
retained lus interest in drugs, and I rum time to 
lime published notes, arising out of his profes¬ 
sional work, on mu h subjects as wool-fat, euca¬ 
lyptus nils, salicylic acid, ohlorolorm, coal-tar dis- 
infei lants, and potassium bromide. These notes 
were for the most patt concerned with standards 
of pnritv and methods of analysis, and were 
written in collaboration with his partner 

Passmore was also interested in the manufac¬ 
ture of saccharin, and devoted some attention to 
processes for the production of synthetic camphor, 
but it is as a consultant that his frank and en¬ 
gaging personality will be ihictly missed. 

Du. Oscar Monthui'S. , 

By the death of Dr. Oscar Montelius at Stock¬ 
holm on November 4 the study ol the prehistory 
of Europe has suffered a grievous loss. 

Gustaf Oscar Augustin Montelius was born in : 
.Stockholm in 1843. H‘‘ '- vrls attracted to the 

study of archaeology at an early age. His first 
paper on the subject was published as long ago 
as- 1869. Aft accomplished linguist —he seemed '■ 
e^uallT* ajt ftome, in; mejst European language^- | 


and the, master ol a lcady pen, throughout a 
*od ol more than titty years lit- was a constant 
< ontribufor to the scientific journals both of bis own 
and of other European eountiies, as well ns ttte 
author ol numerous books, several of which have 
been lianslatcd into Lnglish. Nutw itbstatuililg 
the volume ol his published works, il is safe to 
say that not one word of his writings is not deserv¬ 
ing of t arelul consideration. Of these his “ Priftli- 
tive ( ivihsalion in Italy " is the most i onsiderable, 
and probably will also be the most enduring. 
Montelius was well known person,ill\ in tins 
country, and had contributed pnpets to Ire/nieo 
login and 1 he Journal ol the Royal Anthropological 
Institute, and in 1004, at the Cambridge meeting 
of the British \ssoeiatiun, which lie attended as 
a dislinguislm! guest, he read .1 pajirr before 
Section: II on " 1 he Origin ol the Loins Orna¬ 
ment,'' His g 1 eatest and most lasting service £0 
arehieology lay, beyond question, in Ills investiga¬ 
tion ol the Bron/c-age culture upon lines which 
enabled him to formulaic .1 svstcmalii srhepie ol 
chronology for that period. 

Montelius was for many years a director of the 
State Museum of Sweden. He was a lellow ol 
the Swedish Academy, and an hoiioratv fellow 
of many European societies. In iqi3 thirty-seven- 
arehivologists of European reputation, represent¬ 
ing ten different countries, united to do him 
honour in a handsome memorial volume presented” 
to him on his seventieth birthday, 

Wt logrrl to announce the death ol Mr. E. 
Windsor Richards, on Saturday, November w, 
at ninety yeais ol age. Mr. Richards started his 
career ar the age ol twenty-three as an assistant 
engineer with hisbrothci at Tredegar Iron Works, 
thus beginning a connection with tlu 1 iron and steel 
induxtiv which he maintained throughout his life. 
While still a young man, he was appointed child 
engineer at the Kbhw Vale Steel Works, where he 
designed and 1 unstmcti d a special blast furnace 
for the production from Somerset spathic ore of 
spiegeleisut, which until that time hail been im- 
jKjrled from Germany. in 1S7O Mr. Richards 
became general manager, and later c hairmftn and 
director, of Messrs. Bolekovv, Vaughan and Co., 
of Middlvshrough, where, in eo-operation with 
Thomas, the basic method of steel manufacture 
was successfully launched, in recognition ol his 
services to the iron and steel industry, Mr. 
Richards was awarded in 1884 the Bessemer gold 
medal ol the Iron and Steel Institute, ol which ten 
years later he became president. He was also a 
past-president of the Institution of Mechanical” 
Engineers and of the Cleveland Institution of 
Engineers. 

* 

Thu death is announced of Prof. ShERidan 
Delepine, professor of public health and .baetcrio- 
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h>gy in Manchester University, anti director of the It is announced that Mr. John Macamster 
pnblii health laboratories of the univcrsilv, which Doims, fellow and formerly tutor of PeterhouM*, 
incurred mi November 13 last, at the age o! sixty- Cambridge, died on November 13 at the age of 
six wars * sixty-three vears. 


W 1 kam with regret of the death, which W’k regret to ammumc the death on Sunday* 
"ii'iurid reientlv, of 'I ai»i ; i s/ (inim ivski, pro- November 13, at the ape of eightv-onc vears, of 
h ssor of physics and foimerlv re< tor of the leih- Sir C. Doic.i vs Fox, past-preside it of the Institu- 
ni< al High School, Lemberg (Lwow), Poland. lion ol Ui\il Engineers. 

Notes. 


I] M. llir Kim. h.is .ij)j»i«>\<*<t of Ihe following 
awards this \*< ar In the prc*.id.*nt and cuiimil ot the 
Roy.il Soiieh \ Kn\al medal to S11 Prank I)w>n, 
Astronomer Ko\al, for his 1 < searches on the di«tnhu- 
tion .Hid niov(i!Kiit of the stars; and 1 Koval medal to 
Dr, K. P. Ida. kman, fin his rrsearches on the ga sent is 
e\chang< 111 plants and on the operation of limiting 
tailors 'The following awards have also been made 
bv I lie president and council: The Coplev medal to 
Sir Joseph I.armor, for his researches in mathematical 
pluses; tin* I) iw medal to Prof. Philippe Clive, for 
Ids researches in physical chemistry; and the Hughes 
medal to Prof Niels Bohr, for his icsearrhes in 
lheoreti( al pin sics. 


lesearrh 'I lie excellence .*f In 1111:111 s. ientific poods 
Was due to the workman's spirit arid tradition, and 
British rcs< an h could not wait vvlule British work- 
men were imbued with these* attrihules. In reply 
\ isrount Peel stated that tin Government wore pre- 
paied neither to issue licences nor to grant import 
exemptions to educational institutions Jt might be 
possible, however, (o rcmovi from the schedule articles 
which could not be produced in this country. I Ie under¬ 
took to [dace tlie whole subject before the Minister of 
Induration. In a leader in the I'mic \ of November 14 
it is pertinently remarked, as evidentr of th»* aloofness 
of the State from .science, that “the interpellations on 
this scientific question were addressed to the Minister 


Ihk memorial tablet to the late Lord Rnvleigh 
executed bv Mr. Derwent Wood, R.A., is now 
complete, and is being placed in the position 
selected for it in the north transept of West¬ 
minster Abbev, between the memorials to Sir 
Humphrey Davy and Dr. I liomas Young. TI10 Dean 
of Westminster has arranged fot the unveiling cere¬ 
mony to l>e held on Wednesdav, November 30, the 
anniversary day of the Royal Society, at 2 pm. Sir 
Joseph Thomson, as chairman of the memorial com¬ 
mittee, will represent the Univeisily of Cambridge and 
the Koval Society. 

Tim Stockholm correspondent of the Morning Post 
innounees that the Nobel prize for chemistry for i.»2o 
has been awarded to Prof Walter Nernst, of Beilin 
Univetsitv The prizes for chemisttv and phvsics for 
T021 have been res<ived for next year. 

K* a disi nssion in the House of Lord* on Novem¬ 
ber to the Maiqinss of Uievve voiced the (omplaint 
of teachers and students of scicnct' that the Safe¬ 
guarding ot Industries \ct and the German Reparation 
fRecoverO \i't had had the ottect of hampering re¬ 
search and the bathing of science. The former act 
imposed high penalties on professors and (‘duration 
authorities generallv who were forced to purchase 
materials abroad map rials whhh would never he pro¬ 
duced in this (ountiv; the latter caused consideiable 
delay in gelling German hooks It- was a foolish 
policy, he urged, to discourage that research upon 
which the prosperity of the country so largely de- 
[M'nded for the sake ol the small amount ol ie venue 
extracted fiom underpaid professors and underfed 
students Viscount Haldane suggested that a licence 


of Transport,” who undertook to icfei it, not to the 
Royal Society--“at one time the natural adviser of 
the Government on scientific matters ” but to the 
Minister of Education 

'rut*, annual (ouncil mi rting of the National Union 
of Scientific Workers was held at the University of 
London Club on November \?. The retiring president, 
Prof. L. Bairstow, in his addiess, refit red to the 
| friendships formed with kindred organisations as an 
1 indication of the solid progress tlie* union had made 
: hi its development as an clement in the life of the 
i scientific community. While the union’s nun* were 
in part economic with immediate objects, the con¬ 
sideration of effects to Ik* produced hv a higher 
idealism had claimed the greater share of attention. 

1 he Royal C ommission on Awards to Inventors pro¬ 
vided a striking example of the contrast in methods 
of treatment between the independent worker and the 
salaried worker. In the statement it presented to the 
Interdepartmental Committee on Patents the union 
had suggested that the latter method was the proper 
i basis of treatment for all. The union should now 
1 make preparations for the eollcition of material ready 
j for the next occasion on which revision of the patent 
| law occurs. Prof. Bair stow quoted from the Press 
I reports of the preliminary findings of the “Geddcs” 

! Committee on Economy, which indicate that the War 
Research Departments were threatened by the “axe.” 1 
This was folly, for the greatest economies depend on 
research and education. F.veiythhg depended on the’ 
interpretation of the woid “research much of, the 
money allocated to research was actually expended on 
technical development. Most scL itific vvoikers regard 
the war period as a lean time for scientific research 


shnulil he given by the Research Department or the j while agreeing that it was one of intense application 
Buar.l of Education forgetting thg* things required for/j of science. Prof. Bakstow concluded by expressing 
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‘the hope that scientific workers would «teok fin* repre¬ 
sentation before Parliament by one of themselves. 
^)r- A. Griffith, oi the Koval Aircraft Establishment, 
£gra* elected president for the ensuing voar. and Piol. 
t|. Stanley Gardiner, o! ('ambndge, piesident of the 
Research council. 

? Tilt Advisory Committee for the Met* orologien! 
fpfifce, Edinburgh, met in Edinburgh on November 4, 
\mdet the presidency ol l)i. G. C. Simpson, Director 
;pf the Meteorological Office. This was the fii>t meet¬ 
ing of the Committee* since the completed organisa¬ 
tion under the Air Ministry, The Committee is otm- 
> posed of representatives of th<‘ Fishery Hoard for 
Scotland, the Hoard of Agriculture, the Scottish Hoard 
of Health, the Scottish universities, the Ko\al Society- 
of London, the Roval Society of Edinhuigh, and the 
Roval Meteorological Society (with which the Scottish 
Meteoiologic.il Society is nmv amalgamated). Dr. 
Crichton Mitchell, the su(>eiintendent of the Edin¬ 
burgh Meteorological Office, was also present After 
]>a\ mg a tnhute to the memory of the late Di. W. S. 
Rruo, the Director, in a biief historical statement, 
explained how the former* relations* between the 
Government and the Scottish Meteorological Socitlv 
had gradually led to the establishment m Edinburgh 
of a Scottish branch of the Meteorological Office, b\ 
width the important voluntary work previously canied 
out 1 >\ the society would henrefoith he controlled. A 
desuiplton of the wotk now bring developed was 
given, ineluding an at count of the observatories, tele¬ 
graphic reporting stations, dimafologkal stations, and 
rainfall stations. In the discussion which followed 
the applications of meteor ol >gv to fisheries, agricul- 
tun , and public health were considered, and various | 
suggestions wen made as to the possibility of 1 loser j 
and more ti nil fill eo-operalion between the Meteor o- 
1 -giial Office and these public bodies. Perhaps the j 
nms| immediately practical point brought forwaid j 
was the question of issuing a daily weather report in , 
Edinburgh. A demonstration of this was carried out ! 
smeessfullv (luring the 1 event meeting of I hr* British 
\sso» iation. 

MoximuFk, where the President of the !• reach 
Republic. M. Millerand, has just unveiled a monu¬ 
ment to tin* gn-.it satirist Rabelais, boasts one of 
the oldr si universities. Its hokum al gardens, in 
which the statue has bean erected, is the oldest in 
France, and for more than two hundred years it has 
possessed an Academy of Sciences. On two occasions, 
in 1530 and in 153b, Rabelais was a student ot medi¬ 
cine there, and to him was due the introduction into 
France of the melon, the artichoke, and the carna¬ 
tion, Though best known for his “Gaigantua” and 
“ Pantagruel,” Rabe lais, like Ids contemporary Para¬ 
celsus, was versed in alt the learning of his day, 
The Montpellier Academe of Sciences was founded 
mainly through the efforts of the astronomers Plan-, 
tade and d< Clapies, and the inauguration took plan- 
on May 12, 170b, the dav on which Plantade and de 
Clapies watched a total eclipse of the sun, the first 
eclipse of modern limes of which the accounts are in 
any way full and precise. Plantade was a lawyer by 
profession, de. Clapies a retired soldier mid an on- 
NO. 2716/VOE. 108] 


giucer. Both were natives of Montpellier. De 
C lapies died in 1740, and the following year Plantade 
expired suddenly when making scientific observations 
on the Pic du Midi. Monijx-llier was also the honk* 
ol Halard, who taught m the School ot Pharmacy 
1 and, while hotanising m the n« rghhouting salt 
| maishev, -Uudied the 11\st.ilhs.itmn ol salts, which 
| led him m )X_*b to the discovery ol hiomine, lot which 
our Rmal Society aw aided him a Royal medal S»kmi 
attet this Halard succeeded Thenaul at Paris, and it 
was in his labor alor\ at the l'.tole Not male tliat 
Pasteur, then Ids assistant, made his epo* h-makmg 
discoveries in tartaric acid, \nother eminent chemist 
connected with MontjH-lhei was Gcrhaidt, who occu¬ 
pied life chair ot chemistry from 1X44 lo lS.pX. 

\\ 1 t ongratul.Ue our coniernporary, l he /•./(< tricutu. 
on the celebration of its diamc'ild jubilee last week 
Dunng the past si\tv years it lias minutely recorded 
the growth of the numerous applications of electricity, 
and the' record contained m its pages settles, both front 
the scientific and the technical point of view, manv 
questions of priority. It is interesting lo find that 
Faiadav was one* ol ils eomiihutoi s. In 1K02 lie pub¬ 
lished a paper on “Electrical Illumination in Light¬ 
houses.” In iXih telegraphy, tin* only practical appli¬ 
cation of elec ti ieitv, was in private* hands. The 
earliest telegraph was elected on the London and 
North-Western railway between Fusion and Chalk 
Emm so far hack as 1X37 by Cooke and Wheatstone, 
j hut the lack of the means ot making net urate measure- 
' merits of the new qu.miitits involved hampered pro 
^ gress. The import.mt paper on “ I he Measurement 
of Electrical Ouanfities.” published by 1 alimer Clarke 
and Sir diaries Bright in The hli'ilruuin lm iXOr 
was a great step in advance. It is interesting to notice 
that these authors call the volt the “ohrna,” the 
ampere the “galvat,” and the ohm the- “ Volta ” fifty 
scars ago submarine tables of mote than 300 miles 
in length were worked in one direction only. The 
receiving instrument was a reflecting mn ror galvano¬ 
meter, the signals being read out by "ire operator and 
written down by another. 'I he operators in those 
davs were extremely skilful. From 123 to 130 letleis 
per minute could be* transmitted, for long distant es 
the messages were sen! in sections. For example, 
from Gibraltar lo London the message had to be 
' man-handled ” eight linns. Nowadays automatic 
relays do the intermediate operations at far higher 
speeds, and a message can he sent automatically from 
London to Singapoic. 

Mr. 1 S. Hk, iiFirm, in his presidential addrt .•» 
lo the Institution of Electrical Engineers on Novem¬ 
ber 3 , discussed the education of an engineer and 
various important financial problems concerning the 
future of the industry He impressed on engineds 
the importance of giving their skilled assistants and 
their apprentices them (die al knowledge and oppor¬ 
tunities for improving their manual skill. Manual 
skill cun be acquired only from band-skilled men. In 
his opinion there were no unskilled trades, but, un¬ 
fortunately, there were many unskilled workmen. He 
considered that although trade unions had done good 
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shofi, but severe, early cold snap in November, j plained by the fact that .the first aitide advocates iu- 
he sheltered thermometer at Greenwich on Novcm- ! creased measuies for the protection of those animals 
er 10 registering 22 h., and on the glass tin read- j and birds which are of commciri.il value, and the 
r*g was 9 K Ihe coldest November at Green- j second details the woik that has been done in the 
del) occurred in lSyi, when the mean temperatuic systematic destruetion of the native Carnivores which 
>r the month was 38 . in i8<)0 a revert* frost set mice such enormous toll anmuih fiom the stock- 
1 over England on Novunhe, > 5) the thennometcr f.,rms and ranches of No.th Annina. I he man of 

egisieiing 18 !•. in the shade or. November j8 , tht scicnee and field nntuiulUl will lc.it 11 with satisfaction 

n\e^t shade temp..ratine on record for the month. ( ,f t | u . g 0 , K i le sulls uhcadv diHcmibie ho.n the Migra- 

nd the maximum temperature for the day wu> only toiy-biul Treaty Act of .920. Ho can have nothing but 

* l*.; the frost contuuud practically without inlet - admiration for the splendid work which the American 

U,.li..n u,H.I lh,. cul 01 1 'Vljiu.11 v. Govfrnim-.lt h..- .lone in <h<- P r.vn ..lion „( bison, 

On June 30 of (his year the Mamhcsb 1 Museum * ,k > an.I dtw, anil will w.-l.-onte any measures 

elebiausl its hundredth birthdut, and in the N’mein- whidl ' vil1 save from ‘'xiimtm.t the small lui-bearing 

er issue of the Museums journal its kre|>er, Or, mamm ‘ lls of tl,fi Northern Territories. On the other 

M. Tatteisail, takes occasion to give a liriet his- llund ' >*« »*U «ll«.t that 'If Carnivores are at least 

>rv ot the museum. a v,n ^‘ and dominant family which the most rigorous 

hunting may keep in check hut hardly extemiiiiftte. 

Mk. \\. Bmowb, I uiHoy Lawn, Gloucester, sends 

s the following extinct from a litter received on The Jingo Muller lecture delivered before the 
'member 9 horn a correspondent in southern Mani- Chemical Society on June 10 last by Biol. Benjanbn 
>ba (30 miles from the I’nited Stat<*s Iron tier)Mi'ore is ptinted in the October issue of the Journal. 
Perhaps you remember the little creek or river Prol. Moore sj>oke on ** PJiotosynthetic Rrm'csscS in 

Inch runs thtnugh part of my land. A colony of the Air, ujh.hi the I.and, and in the Sea in Relation 

■avers lias built a house and dam, and, 1 fear, will to tin Origin and Continuance of Life on the Earth.’* 

nod my hay-land. 1 must apply to the Government In dealing with this wide subject an attempt was 


>r permission to break the dam. 'these creatuies 
*e increasing mpidlv and will do tmuh damage. 
They have now cut down a number of tm trees of 
good si/e, and, il unmolested, will destroy all neat. 
'1 hev are strictly protected, permission has to be 
ohlaiued befotc one mav hi killed.” 

A dkiA li.KD study of the rates of Japanese domestic 
cat lie, based on the examination ol a large series of 
skulls, as well as on observations of the external 
Morphology, forms the subject of a paper bv Mr. 
Kenzo Iguchi in th^journal of the College of Agri- 
euhuie, IIokk.tido *mptt ial l’Diversity, Sapporo, 
Japan (vol. 0, part 5). The author conclude* that 
the domestic cattle of Japan are not native, but have 
b‘ < n deiived horn the laces of cattle of North China 
brought over by way ol Chosen on the wave of migra¬ 
tion which earned the ancient vulture of China to 
Japan. Discussing the 01 igin of Chinese cattle, .Mr. 
Iguchi supports the view that they have turn derived 
by an uninter 1 opted course of dome stical ion from tile 
** bu of northern India, whith he tegaids as the 
ancestral wild parent of all the races of eastern Asiatic 
cattle. 


made to trace the continuity ot life from the inorganic 
world to the highest types of organism. Radiant 
energy from the sun is responsible for building up 
simple inorg.mii and organa compounds, including 
nitrogen compounds, from the air; ihe nitrogen of 
the atmosphere may he converted into proteins. 
Photosynthesis occurs not im relv in ihe region of 
the absorption bands ol chlorophyll, but throughout' 
the spectrum, and the chlorophyll may he a colour- 
sen en protecting the organism Irom the blue and 
ultra-violet rays, which are prejudicial to lile. Prof. 
Moore dcsuibes manv experiments in support of his 
novel and inteiesting views, 

'The description ol a new dve-printing photographic 
process is contributed bv Dr. J M Hder 10 the British 
Journal of Photography for November 4. Ibis method 
| is distinct Irom Willis's aniline ptoc<ss (18(14), Feet’s 
j dii/otypc (1889), Andrescn’s diu/ohpe (1893), und the 
prumdiiie process o( Gum, (boss, and Bevan (1 Hqo). 
Il lias been p,Minted by the Badisthe An il in- mid Soda- 
fabrik. Benzidine livdroi bloi ide or other diamine qoni- 
! pound is precipitated with an acid dye such as cosine-, 

I cyauanthrol, Neptune-green, or quinclinc-y elloW, ac- 
; cording to whether the print is to be a bright purplish- 


Tub conservation of the wild or native fauna of red, a dark violet, a blight gtecn, or brown. The 

any part of the world will depend primarily upon precipitate is imxul with manganese nitrate or a 


economic considerations. I he ideal of preventing, for j similar oxidiser and water, and coaled upon paper. 


scientific reasons, the extinction of wild species, be- After exposun under a negative, fixing is done in a 
cause they are wild and represent the native fauna, solution of borax or of sodium phosphate. So far 


will never he reached or even considered when com- pure whites h.ivc not been obtained, but the great 

mercial interests are at stake. It is from this aspect brilliancy and variety of colour that are possible, and 

first and last that the problem is viewed. 'I bis is well tho good gradation and vigour of tin* prints, 

instanced by the publication of two articles in the render the process, in Di. Eder\ opinion, worthy of 

Yearbook of the I’nited States Department of Agri- attention. 

culture, 1920, with the contradictory titles, ‘‘Con- Some engineering use** of stainless steel, vvhich^is 

serving our Wild AnimaK and Birds,” and "Hunting an alloy steel containing from 12 to 14 per cent, of 

;^re described m an illustrated article in 
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ktrKiHCfTiug for October a8. The principal experi¬ 
ments described bad for their object the determina¬ 
tion of tie suitvtbitii\ ot the material for st< nin- 
1111 him* blades. In iqi(> tb<* British lln»inxi>n Co, 
of Rugln, fitted in one of their tuib'mes an c*\j>*• ii- 
mental wheel ha\ '114; blades i»f phosphor-bronze, n'u kel- 
bioivc. In ass, mild s|«el, and stainless sluT Of the 
four stainless steel blades inserted two were hardened 
and the oth< 1 two wen- hardened and tempeied. 
This turbine was at work from (lie autumn of into 
until Aptd, loth, win n it was opined out for tin fust 
time. All the blading was in good tondilion, but the 
stainless blades were the only ones entirely tree from 
erosion 01 <orfusion. '1 hr ma< hine was put to work 
again ami n-exaunmd last julv, when it was lound 
that the si Tm 1 f ss steel Id.ides ap|H an d to be abso- 
lut<Tv unalbrted 1 a th» ir >irvi<v; Iu 1 flit r, tin* 
b.adrned tml t< mpeied blades utic in .is perfect 
<ondition as the hardened blades. All tie- oth< r 
Utah t laK bad sulhird, some jawrely. Messrs. Birth 
mu! S'*n-. lilted stainlr ss blades 2X in, lorn* into a 
1111 bin* lour or five w ais ago, and report that tin so 
also Ium giv in out in' satisfaction. Other conlirma- 
n>n i \pi t intents aie dest ribr d in the articli. The 
subject is o( vr r\ great importance in turbine numi- 
fnrtiiie, ami il would appear from the trsls that 
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in turbine binding erosion and corrosion trouble can 
now be entirely eliminated. 

Tub new catalogue (No. 364) of important aud 
rare hordes on natural histon. issued bv Messrs. 11. 
Quaritch, of 11, (jrafton r Strc.*et, AY 1, contains m*arl\ 
boo titles Interesting items we have noticed are two 
volume's of the “Index Kovverisis ” (iKS 5-<)5), an 

edition, published in 183b pi, of Cuvier's “llasis of 
the Natural History of Animals,” a Settin edition of 
Hilbert's “l)e M.ignite,” a cop\ of the' first edition 
of Dai win’s “Origin of Spee ic.x," and the* extensive 
collection of English and foreign p.imphlrts on Dia- 
tomacea*, from the Itbrarv of the* late* YVvnne H. 
Baxter. 

Mfssks. Eoxi.mws avd Co. have in the press a 
new book by Prof. A. YY. Stew ait entitled “Some 
Physico-Chemical Theme*,/’ which is intended to 
form a connecting link between systematic text-books 
of plnsical chemistry and the original literature of 
the subject. Among tin subjects treated of will be 
double and complex "alts, pseudo-ae ids and indicators, 
non-nqueous ionising im di 1, colloids, the Brownian 
movement, absorption, catalvsis, chemual 0Amity, 
emission spectra, the determination of Avogadro's 
constant, tin* periodic law, and .itoink stiuciun*. 
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Our Astronomical Column. 


Bkic.iii \ssi \mi \(.i ot Mokmm; Sivks. Mr. \\ K. 
Denning writes; "During the* mn.tinder of the* pte- 
serlt month there will he \ Bible be'lore sunrise all tin* 
brightest planets, v i/ . Me'nuiv, Venus, Mars, 
Jupiter, and b.itmil, and ill addition to these objects 
the crcsi ent ol^the Moon will lie visible in the' south¬ 
eastern s)<v fiom about November 23-28. 

It is olilv at long mlejv ds that so large a number 
of interesting planets occupy positions in tin* heavens 
enabling them to be viewed at the same time, 'I o- 
wards the end of the month Mars, Jupitei, and 
Saturn will be near one another, and lh<*\ will be- in 
eonjunetion with the* Moon on Nove-mbe'r 25. Mer- 
curv and \ etuis will also be* h«mi together aud low 
in the 1 south-eastern sky, and on November 28 th<\ 
mav be- se'en near the nnriow (restent o| the moon. 

I lie besi tune* at which lei view these objects will be 
form about (> 30 to 7 am. Of the* planets named 
\ e-mis will appear to be* much the* brightest, while 
Jupiter will rank second." 

M FI'IF V At Am'KONOMK'.U f NS1 RIj.MKNTS IN IXDI\.— 
Memoirs ,»t the* \rch.cological Survcv of India (No. 12) 
contains a deseription b\ («. R. Kayo of some medieval 
instruments <it beautiful workmanship now in the 
Delhi Museum. Then* are three astrolabes belonging 
respretiveh to the thiitecnth, fifteenth, and seven¬ 
teenth enmities. They contain planispheres on which 
the principal stars are delineated with such accuracy 
that the date of construction can be ascertained within 
a few years by simple measurement of longitude. 
The stars’ names are recorded in Arabic, and a glos¬ 
sary of their meanings is given in the memoir. It 
mav be noted that the name Achernar (the last of 
the river) is applied to the third magnitude star 
< 4 Eridani, not to the bright star, 17 0 further south, 
that now* hears it. 

T here are also tablets on th*j* astrolabes giving the- 
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latitudes of srveial towns, and other details such as 
the length ot the longest d.iv 

The ielesti.il spin n is of brass <>5 < in. in diameter; 
il In ars lie date \ 11. 10S- (or v i>. ib^oj. In spite 
i>f tlie small scale, the si 10’ populous ,m so amnate 
that tlv ir monsuri d longitude- led to the date 1604, 

It is of interest to not. that ih< Arabs bon owed at 
, ea c t three constellation naim^| Tliaur, Oantaurus, 
and Qitus- -from the Greek, aim that the\ < all Befel- 
goux and Bellatrix tin* light and left shoulder of 
Orion; in other words, thev lake the figute as shown 
on a -star-map, not on a globe, as some medieval 
European astrologers used to do. 

Nova Amn.i- It is' praiseworthy that of late 
years a number of obseiveis have studied nova 1 on 
their decline, long after thev have ceased to be 
spectacular. Comparison <>f their ultimate with their 
original condition is of value is likely to afford in¬ 
formation ns to the (hararlrr of the event that pro¬ 
duced the sudden outburst. Nova Aquila* is a par¬ 
ticularly favourable star to fake for this purpose, a$ 
a long series of photographs of the star in its pre-nova 
state is available. It was then of about the loth 
magnitude, but seemed to be irregularly visible to th« 
extent of half a magnitude 

Popular Astrououy for October contains, in its 
Variable Star Report, numerous observations of the 
star made last summer. Each of the following values 
is the mean of about eight observations:— 

H)2i, June 8, 9-44 mag ; Julv 1, 047 mag.; July 13, 
of>4 mag.; July 28, q(>o mag ; August 6, 047 mag.- 
The observations leave it an open question whether 
there are short-period fluctuations; if such exist, their 
amplitude can scarcely exceed o 2 mag. It will be 
seen that the star, in three years from the outburst, 
has declined to within some half-magnitude of tis 
original bright nets*. 




British Scientific Instrument Research Association. 


British Scientific Instrument Rcsu.uth Asm>- 
|A elution lias recently issued its thud annual repeal, 
Ifhich gives a very brie! account ot the luither develop¬ 
ment ol the organisation the association and ol 
Hie researches in progress*. 'Hie membership «om- 
Irises some twent}dive or more ot the puneipal 
mstrument-making Jirms ol the country; the diicctor, 
$ir Herbert Jackson, is assisted by a scientific stall 
w seven numbers, in addition to the secretai}. I he 

r resent chairman of the association is Mr. (\unpbell 
winton. 

■ Three }ear.s are a slioil time in the life ol a rest ait h 
institution. Much of the time lets, no doulM, been 


"solit ned" as dtMicd, thus tonskh rahlv extending 
the hie and uselulnesx ot tin- tuin . An iiueshgatHUi is 
in piogits*. wltu.li 11 is hoptd Will lead to niniiufuc- 
luring impsnvi nunts tn the totUNsmg ot A-ray tubes. 
1 he wave-ioim b*r use m llu g«iu ration ol X-ia}s 
is also being studied. Other m\t •'ligations which 
have been nuclei taken tclao* to tin n agi« tn prupeilte* 
ol materials list'd in gah.mometei toils iml n» insula- 
toi s .md insulating varnishes and enamels x 

Mam ot the »l search associations so l.n ioitned 
have lew facilities ior tarrying tail u --t.iuli under 
their own immediate control, and. in common mill 
others, the Bulish >>< it ntilii* Instrument R< search 


fcpent in the preliminary planning ot the progiamine 
of re sea i eh, in securing stall, and in piovidmg and 
installing what must still be a sonuwhal inotb st 
['quipment. It is to the credit of the stall that they 
Itavt already succeeded in producing i< suits, along 
:iu>ie than one lint* of mustigation, of definite value 
lo the members of the association, and, no doubt, 
rltimntely to the users of scientific app.uattis and to 
science generally. Hie hut's of wutk winch have 
neen tnainlv followed are ebativ indicated b\ the 


Association has dew did some poilion ot its lands 
to the promotion ol mvestigatmus b\ otlni institu¬ 
tions and individual wotkeis into pioblems »>! import 
anre to Us mctnhiis. The Nation.il Rlo'ital I.ahoia- 
loi\ is coll.iboiating with tin .hMio.iiimi in m m\es 
ligation relating to radio-luminous pami. Woik ol 
gteal imjMirtame to the < let (nral nisii umcut-niaker 
has been done at the l.ibinaloiv m the pioduclion 
of a lesislame mnteiial oi small ompeinUire coefli- 
eienl similar to " manganm," samples o! which .'tie 


rejxxt, though^since thf* knowledge niqmud bv a • being supplied to the association lm dial by its 

research assoeiation remains, jor a time at le ist, con- ' member s undn nunul.u tm iug conditions Reseniche.s 

tidential to its menibiTs, ihe details given of llie results undertaken by indnii1u.il investigator > im hide the 

achieved ate somewhat limited. examination of liquid' suiluhle ten b v< 1 bubbles, the 


Experiments have been inacb in tin pi od net ion, on 
;1 s.mall scwle, of optical glasses of m-vv tvpes, directed 
more particularly to the provision of a substitute for 
alum in apochi ouialie luisis and some oilier spi t ial 
requirements in optical design Information has b«en 
obtaini'd with regard to neutral-tinted glasses of uni¬ 
form spectral absorption and coloured glasses for 
photographic' purpose's, which it is hoped nun lead 
to production on the manufacturing scale. The 
duialulitv of optica! glasses has been the subject e>f 
special study, and reseat eh on the viscosity of glass 
has been piomoted, and has led to a new method of 
\Vtetmining viscosity applicable to glass at high tem- 
jv natures. 

Much attention IirfU' been devoted to abrasives and 
polishing powders In this work consider,able suc¬ 
cess bps hern attained, and results of theoretical 
interest, ns 'well as of practical value, have been 
secured. It is understood that a general account of 
these will be published Cements for prisms and 
tenses have been investigated and some improvements 
are recorded. Other materials to which attention has 
hern uiven are a wax mixture for use as a tempornn 
adhesive and solders of high and of low' melting point 
The nr ogress made should he of definite value to 
optical instrument-makers as well as in other allied 
industries. 

The other main section of the work relates to elec¬ 
trical and X-rav apparatus. Probably the most notable 
success so far achieved bv the research staff of 
this section has been the production of a con¬ 
venient regulator of new tvpe for X-rav tubes, 
which enables the tube to be " hardened ” or 


{work already mentioned on ihe vistosiu of glass*, the 
slud\ of magmt steels, and questions ai ising out of 
an investigation <d tissur-paper a*- a wi.ipper (or 
polished glass sui f.u i s I In «b sign md con¬ 
stitution ol an integrating nephelomeh j mav also he 
lie ntioned. 

1 he inn ot a research association mu*-l be to im¬ 
prove Biilisli imiiistiv and i n.ihle it t«> compete more 
sneer ssfullv in both home and fooign ni.ulvels bv the 
utilisation ol the most advancid scientilu knowledge 
and methods. I his implii s tin cordial < o-opei ation of 
its members tor the common good, and tin- extent to 
which this principle is bionglit into operation aflordft 
some measure of the udv.mi ige winch the members 
ate HkeU tocbnve Itom tin ir ass- ic inti' »n 'I he prin¬ 
ciple* appears to have bn n adoptfd nunc* fully bv the 
British Scientific Instrument Re-e.nrli Association 
than b\ some olln r s, and tIn-, is c>| good augut \ loj its 
future success I he list of subordinate investigations 
with which tin* report com hide's, due to individual 
inquiries, indicates how valuable the assistance of 
such an association mav be to it-, component member# 
if the director and his stall an allowed reasonable 
freedom in the use of their knowledge* ami exfwrience 
to remove 1 the (lifliailtiex met with by individual 
members in the* course of then woik and in giving 
advice for the improvement of their products. Inves- 
i tigations catried out for one of the associated firms 
j are paid for h\ the firm, and thus add to the revenue 
I of the association. 'The help whit It can he given in 
this manner will increase steadily in importance as 
the staff gains experience in dealing with the technical 
problems of the instrument-maker. 


Arctic Medusas. 


\XTE have received copies of parts ot the Report of 
the Canadian Arctic Expedition, iqjy-18: the 
Medusae and Ctcnophora are dealt with b\ Dr H. B. 
Bigelow’, the Polychacta by Dr. R. V. Chaml>erlin, and, 
in the portion devoted to the Crustncen. the Cumacea 
bv Dr.W. T. Caiman, the Jsopoda by "Mr. P. I„. Boone, 
the Arpphipod*. by Mr. C. R. ShQptitykcr* and, the , 
' NO. 2716, .VOL., 108}f. ■' \ v 


parasitic ('onetKxJa bv Dr. ('. R. Wilson The col¬ 
let tion of Medusa*, which is onlv tin -none! which 
lias been made on the Arctic coast of America, com¬ 
prises .species well known either from <-01110 part of 
the North Atlantic or from its \nti< tributaries. One 
species only is new., Dr. Bigelow refers to the im¬ 
portance, especially to tbs oceanographer, of estab- 
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fishing definitely which at the Arctic Medusa* are cer¬ 
tainty produced in those seas; for such floating buoys 
are some!irm *> of great assistance in indicating the 
origin, northern or south* rn, of the innslilu* nr water** 
of ocean cm rents. 1 he M<dus«t* have the. advantage, 
as compared with Arctic diatoms, of larger size 
and easy identifa nlmn. Dr Big* low points out that 
their; is at least one Anihomedusa, Aarsm princcp'', 
which has nmv been monied fmm so many parts of 
the Arete and from tut rents llowing horn it (e.g. the 
Labrador ruin-nth but from nowhere else, that it 
"<’an palely he taken as art indicator of Arctic water. 
J he report on the Isopoda has been extended to in- 
ilude other material from the \rrtie, and forms a 
summary of our present knowledge of I hr* Isopoda 
of that region The Amplnpoda reported are, for the 
most part, w* ll-known Arctic specie's, hut one--a 
species of Svmirell.i is new, and this genus is re¬ 
corded b»r tIn* liist time in American waters Kalins 
obesas, know 11 previoush only from the Atlantic, is 
now rej>ori«cl for the- first time from the Pacific. Ap¬ 
pended to th« report on parasitic Copepodn is a useful 
list of tjie specie-, which have hr*en recorded from the 
Arctic up to 1 he present. 

University and Educational Intelligence 

Birminuh\,m. The Huxley lecture is to be delivered 
on November 25 by Prof. C. Llovd Morgan, who has 
chosen as Ids subject “A Philosophy of Involution.” 

CfUfHRtnr.K. -A congratulatory address to Dr. G. D. 
Liveing, tor forty-seven years professor of chemistry 
in the University, was read by the Public Orator n't 
the Congregation on November 5. The address was 
presented by the Vice-Chancellor to Dr. Liveing at 
St. John’s College on Sunday, November 13. 

Dr. J. Chadwick has been elected to a fellowship 
at Gonville and Caius College. 

Manchfstfr.- -1 he University has received from 
Messrs. Lewis’s, Ltd., an ofler of tooo/. a year for 
three years \ portion of this sum is to be utilised 
in providing si holm-ships each of the \alue of 200/. 
for one \«*ar, to encouiage further study on the part 
of graduates who propose to enter industry and com¬ 
merce. Under the proposed scheme one* scholarship 
would be off< ml annually in each of the subjects, 
economiis, (ommeive, and applied psychology. It is 
proposed that these scholarships should bo open to 
graduates of any approved university, and that they 
should be awarded by the Univorsih. They will be 
knowm ns the “Lewis’s Scholarships in Commerce.” 
The count il lias accepted the offer with gratitude. 
Detailed ptopiwds for the scheme arc at present under 
constdei.U ion, and will he announced in due coui sc 

Mi. IT \\. Primer, of the Geological Survey of 
India, has b< en appointed senior lecturer in geology. 

Mr. Slunk \ Wyatt, investigator to the Industrial 
Fatigue Res< itch Hoaid, has been appointed special 
lecturer in psychology. 


Mr. J. W Si 1 i\k 11 has been appointed lecturer in 
biology at King Edward VIL Medical School, Singa¬ 
pore. 

Thb Tout's •announces that Sir Philip Magnus, 
member of Parliament for London University for the 
last sixteen years, has written to Sir Forrest Fulton, 
president of the London University Unionist Associa¬ 
tion, stating that, as he has entered his eightieth year, 
he has decided not to offer himself for re-election at 
the close of the present Parliament. 

It is announced > that five or mute commercial re¬ 
search fellowships of tl)e appaptjmate value of 
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cacti are to be instituted by the executive co&hfcil of 
the British Empire Exhibition, 1923. The fellowships, 
will be identified with those towns the chambers of 
commerce of which obtain the highest aggregate of 
guarantees for the exhibition in proportion to their 
membership, and these bpdns will also have the right 
of selecting the recipients. Each fellowship includes 
a first-class return tuket to the Dominion or Depen¬ 
dency to be visited, and research will be carried out, 
under the following headings'(1) The best meaivs 
of promoting inter-imperial trade in a selected staple 
industry; (2) the methods by which the forthcoming 
exhibition ran promote this trade; (3) the potential 
rcsoutros in raw material of the country visited and 
the best means for their exploitation in the mutual 
interest of the producing country and Great Britain; 
and (4) the means whereby undeveloped resources 
may be adequately represented at the forthcoming 
exhibition and brought to the notice of the industrial 
and financial groups concerned. The subject for in¬ 
vestigation will be determined by the local chamber 
through which the fellowship is awarded, and the 
fellows selected must proceed to their destinations 
before the end of March next. The closing date for 
entries for the competition is December 15, and the 
results will be announced on December 24. * 

BuwKTtN No. 42, 1920, of the United States Depart¬ 
ment of the Intelior, Bureau of Education, provides* 
evidence that American colleges are suffering in the 
matter of stalling in much the same wav as British 
universities and colleges, and for the same leasons. 
The bulk-tin contains reports of conferences on educa¬ 
tion for highway engineering and highway transport. 
The Arnerkan colleges are very desirous of helping in 
the solution of highway problems, but they an- limited 
in many ways, and especially in the matter of mopey. 
A large numbi r of college faculty membeis me leav¬ 
ing because manufacturers offer higher s.ilai ies than 
the colleges tan pa\. “Under war conditions tho 
leaching staffs were badly elisoigamsed. Last year 
there was a tremendous influx of new students, and 
the appropiinlions have, in geneial, Den far less than 
I he. enlarged needs. Salary budgets have not been 
revised to meet the competition%f industrial engineer¬ 
ing organisations, with the consequent loss* of very 
many of the* best qualified professors and instructors.” 

I here is a gieat deal more to the same effect, and 
the committee recommend*, that more ample funds 
must he provided from private sources, from co-opera» 
live efforts with industries, and from taxation. 

\Yf. have received two paper* on “Internationa! 
Language in English and Ido,” bv Pi of. Otto Jes- 
persen, and a pamphlet on “Tie* Auxiliary Language 
Ido,” by M. L. de Beau front These papers trace 
the origin of Ido as a development from EsjnTanto* 
and claim that it is free lrom manv defects to be 
found in the earlier artificial language. In 1907 an 
International C’ommitue met in Paris to decide which; 
artificial language was the most suitable to he* intro-^ 
duced for international communications. After much; 
discussion the Committee decided in principle to adopt 
Esperanto, but with the reservation that several 
changes should be made by a Permanent Commission. 
The changes made by this Commission were, however, 
not accepted bv the supporters of Esperanto, so that 
the auxiliary language finally adopted bv the Com¬ 
mission, instead of taking the place of Esperanto* 
appeared as a rival language under the name of Ido. 
The recent report of the Committee on an Int0f- 
mitidnnl Auxiliary Language made to the meeting‘ Of 
the British Association at Edinburgh recommends bft 
invented jangaage, myd &dds* that'-Esperanto and'Ido 
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i s&ifabie. We would suggest 10 the Esperantist* 
J jdists that, instead of accentuating theit difler- 
,;e$, they should endeavour to come to an agree- 
^nt upon points ot dilieivnce, and thus present a 
Jted front in their campaign in favour oi an aitilki.d 
J*gunge. % 

KKtiftK communication has 1 cached us hum 
f . Cyril Crossland (sec Natukk, Augu-t 4, p. 733), 
10 e\piesses the view that the use ot Hebrew at 
■jfe Jewish t niursiiv in Jerusalem is an act ot ex- 
■foivencss against iton-Jew.s. Jle urges that Hebrew 
j|a dead language, and only the Zionists ate woik- 
tor its tevival, tor purely 1 .trial and |>ohtica] 
ftds. As a matter of fait, Hebrew is the real living 
Inguage of the Jews in Palestine. It is the language 
5 instruction of the Jewish schools in Palestine, both 
iementniy and secondary, and is one of the official 
sriguages of the country. It would surely be an 
hiumalv t<> have a Jewish university in Palestine 
Without Hebrew as the language of instiurtjon 
lebrew has already been used lor sckntiln wotk 
yith great success. To urge that the use of Hebrew 
deans excluding non-Jew s. is the same as uiging that 
he use of English at a British university means ex¬ 
haling Frenchmen or Hermans. Mr. (Vosslnnd 
,'pbjects to the statement that Jews an* opposed to 
fclericalisni, and*isks, “Then how is it they remain 
jews ? ” We suggest that he misunderstands the 
imeaning of the wotd “ clericalismwhich signifies the 
• usurpation ot political power by the eleigy, and to 
, this Jews are opjwised everywhere. Mr. Crossland 
refers to the college at Beirut, where instruction is 
given in English, and to the fact that there are in 
I Palestine native qualified, energf tic, and patriotic 
medical men who can deal with the public health of 
the country These facts are irrelevant. Beirut is not 
in Palestine. Further, public health has been grossly 
\ neglecied in Palestine, and to object to this being 
*■ cared for b\ [evvs is an inadmissible attitude. 

Somi: of the most sinking developments of ie<enf 
years in (In* education oj the medical practitioner 
aave been concerned with the inci easing realisation of 
tM need for placing the luiihulum upon a solid 
foundation of pure science litis has in turn reacted 
upon the teachers of pure >< iem e, f«n it has stimulated 
lli<‘ir interest in the medical student, with tin* result 
that in various universities courses in pure science 
have been organised with a special eye to his needs. 
Such a course is illustiated bv a pamphlet which has 
readied us from the l niversity of Melbourne, dealing 
with the coin so in element.in pin sirs for niediial 
students in that miiversit\. The pamphlet, which is 
Written by Mr K (). fieri Us, lecturer in natural 
philosophy, in collaboration with Prof. Labv, is 
entitled, "Notes on Colloidal Stale, the Measurement 
of Blood-pressure. Conservation of Energy in the 
Human Body.” The pamphlet is not a complete 
syllabus- probablv the authorities of Melbourne' l 11 i- 
versitv have learned what nlany of our authorities at 
home have failed to learn -that there is no surer wav 
to deprive university teaching of all life than bv 
forcing it to conform to a cast-iron framework in the 
shape of a rigid svllabus but it serves at least to 
show that the Melbourne course is both interesting 
and useful. The dispersed condition of matter, solu¬ 
tions, colloids, the processes of filtration and dialysis, 
the scattering of light, Brownian movement, cata- 
phoresis, coagulation and precipitation, (he measure¬ 
ment of blood-pressure, and the energy-changes in 
the animal bofiv— these subjects are all dealt with 
in tfje Melbourne course, and every one of them ,is 
of; the ; most immediate-importance, t a the student of, 
the qGtftin#} and, 
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Calendar of Scientific Pioneers., 

November 18, 1854. Edward Forbes died. - I hough 

onlv tlnity-mm when he died, Foilus was icgmded 
as the leading Lh itish naltnahst oi tin- lii.U half of 
tin* mnoht mil comm v. lie wiotc important geo¬ 
logical, bu-aiiicul, ami pal.roiitulogu al paptis, and 
lunhcud I ho study ol marine /oologv, 'satwiailkt 
1the /iciht’U E^jK-dilion ol 1N41, In In tame pro- 
le^soi o| botany .U King's College, I omloa, and just 
he I ort: his death piolessoi ot natuial lnstoi\ ,u 
buigh 

November 18* 1887. Gustav Theodor Fechrtor died. 

Altei resigning the < bail of j)li\siis .n L. ip/ig, 
Fechnu lumcd to the Mudv ot psychology, wlmfl he 
endeavomed to make susceptible to matheinatual 
treulnu nt He is icmembered fur tin us»lul 
Fix Unci \ law. 

November 19, 1910. Rudolph Fittig died. I'mfcw 
ot chemist!\ at 'luhttigen, where Ramsav was one of 
liis students, and then at Sti.tssbuig, l'Utig did 
original woik tin the hrn/ene scries ;m«l made an 
exhaustive stud} of mis,Unrated ,mds and lactones. 

November 20, 1751. George Graham died. The 
makei of Halley's muial quadrant and Bradley’s 
sector, "honest George Graham” was the first 
mechanician of his age, and to him we owe (he mer¬ 
curial i>ciKluluni and the dead-beat eseapunent. He 
is buried with his master, Tompion, in the nave of 
Wesiimnsh r Abbey. 

November 21, 1815. James Archibald Hamilton died. 

A pioneer among Itish astronomers, Hamilton in 
»7<)o b<cann‘ the first astronomer of Annagfi Oh- 
servatoiv, founded l>> Kichaid Robinson, litst Baron 
Rokcby. 

November 22, 1881. Ami Bou6 died. Oi French 
descent, but horn in Hamburg, Bone studied at Edin¬ 
burgh, and in 1820 published the first geneiul .ucount 
of the geology of Scotland. He played a leading part 
in the formation of the French Geological So< iety in 
.1X30, and afterwards settled in Vienna, communi¬ 
cating to the Academy ol Sciences there ini|K»rtant 
papers on tin,* geology of the Balkan Stales. 

November 22, 1907. Asaph Hall died. A contribu¬ 
tor to m.mv branches of astronomy, Hall achieved 
popular fame by his discovery on August n and J7, 
1X77, of Dcimos and Phobos, the outer and inner satel¬ 
lite-, of M.us. From 1XO2 to iXqr he was connected 
with the Naval Observatory at Washington, and 
afterwards held a chair of aslionomv at Harvard. 

November 23, 1826. Johann Elert Bode died. -The 
foemde r in 1774 of the Is Irnumumhc Jahrbuih, 
fifty-one volumes of which he edited, and known for 
his enunciation of Buie’s law, Bode was ,1 Hamburg 
schoolmusti r who was railed to Beilin bv Frederick 
the Great - and made a member of the Academy pf 
Sciences. 

November 23, 1844. Thomas Henderson died. The 

first Roval Astronomer for Scotland, Henderson 
previoush was diuctor of the Gape Obseivatoiv. His 
publication of the determination of the parallax of 
a ('entnuri was made onlv I wo months later than the 
publication bv Bessel of the parallax of <>1 Oygni. 
These were the first determinations of their kind. 

November 23, 1864. Friedrich Georg Wilhelm 

Struve died. The fourth son of n Danish piofessor 
of mathematics, Struve in 1X20 became dim tor of 
the Dorpat Observatory, whence he lemoxecf u 
Ptilkowa as the chief of the famous observatory 
erected by Tsar Nicolas f. and ojMiied in 1630. 
Under Struve, Pulkowa became not only a great 
centre of astronomical work, but She centre, aBo 
f ^ hnpdrta^ geodtficM operations. • E. .CiyS. 
■T/k!*' A 7 *»' “V'. . * ' • • 



3i s8 MATURE [November 17,1921 


Societies and Academies. 

London. ‘ 

The Royal Society, Nmunber 10. -P^of (. S. 
Sherrington, prt >ident, in the f hnir.—A. J. M’ilmott : 
h\petini( nial 1 es< ,ui lies on vegetable assimilation and 
respiration. XIV.- Assimilation by subnmged water 
plants in dilute solutions of lm nrbonates and of at ids ; 
an improved bubble.* ounting t<tImique. The ii urease 
ol “bubble rate ” of tarboii dioxide libera tod from the 
ctit stein of a \vator-plant when free acid is added to 
the water envoi i f 114 the stem F duo to the olfoi t of 
the add upon lurbonao s present. No increase is found 
when soil water is used In “bubble rate ” expori- 
ments, solutions of <,<rlmnu at id and of sodium bicar¬ 
bonate of known shrngth behave similarlyE. G 
Young : I be <n.iguluu>n <>f protein b\ sunlight, 
h. 0. Voting, ihe o))tie.d rotatory power of <r\ stal¬ 
lion ovalbumin and seiutn albumin.- -A. R. I.ing anti 
f). R. Nanji ■ ihe It mg< \ itv id tertnin species of yeast 
Yeast culture s pn pared in iHX7bv the late Prof. Hansen 
were found to be stdl living. Ihe form in which they 
have retained tin 11 vitality is not determined. .1. 
uf>u‘uhitus hib» mates m the soil; since the yeast with 
which llansMi woiked does not form endospores it 
mav luxe been pie set - ved as resting cells.-—F. Kidd, C 
Went, mid G !•. Briggs- A quantitative analysis of 
the growth of lh'luu\thu\ anntms Part 1. -The in¬ 
spiration of lilt* plant and of its parts throughout the 
life-rule file respiration of tin- plant was investi¬ 
gated (t) for tabulating loss in dry-weight, due to 
respiration under fit-Itl tonditions, and, with the in¬ 
crease in dry-weight due chieilv to assimilation, to 
construct a “balance sheet ” for the plant; (2) to 
determine elfeit of ng.- of the plant (internal factor) 
upon its respiration, which was measured under stan¬ 
dard conditions at weekly intervals throughout tin* lift' 
cule. Ilit' amount of carbon dioxide (mgs.) pci gm. 
drv-weight per hour produced bv the respiring tissue 
under standanl conditions is called the “respiratory 
index,” which is a close measure of the “effective 
amount of tespbing cell-matter” The relation be¬ 
tween respiration and temperature (0-25 0 (\) was 
also determined Ihe “ inspiratory index ” of the 
whole plant and of individual organs decreases 
throughout the lih-cvcle, in the case of the whole 
plant from 3 to about 113. Its fall follows closely the 
fall in “relative growth rale.” G, S. Currey ; The 
colouring matt* r of red rose s. 

Royal Microscopical Society, October 19.- Prof. John 
Pyre in the chair.--Dr. L. T. Hogben ; Pre liminary 
.recount <»t tlx sjx rmalogc nesis of Sphenodon. The 
material of this research was preserved by Prof. 
Dendv. Examination of sections of testes of Spheno- 
don show • (<r) The diploid complex is markedly 
hetcromorphic (b) Synapsis is effected by parallel 
conjiigata.il (r) Tlieu- is apparently no unpaired 
ehiomosoine (d) 'Ihe probable number of diploid 
chromosome n is twentv-si\. (e) Reptilian gameto- 
genesis is .11 presont an unexplored field that invites 
attention lor the study of heteromorphic chromosome 
groups 

Phvskal Society. O, toher 2^ - Sir \Y ff Bragg, 
president, in the chair -S. Butterworth : 'flip use of 
Anderson’s bridge for the measurement of the varia¬ 
tions of the eaivuitv and efleclive resistance of a 
condenser with frequency From an analysis of the 
effect of residuals and earth < apathies in Anderson's 
indurtance-capncitv bridge, it is shown that if 
balances are obtained bv balancing the bridge with 
dirt\t currents, and making (fie alternating, current 
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adjustments by means of a small series resistance ($') 
and parallel condenser (C) in the condenser anh, 
then the changes required in Y and C to hold thfit 
balance at dilferent frequencies are equal and oppOr 
site to the variations of the elective (series) resistance 
and capacity of the condenser with frequency. The 
assumptions made are that the residual inductances 
and resistances of the “non-inductive” arms of the 
bridge are invariable with frequency, and that the 
resistance of the inductive arm varies as the square of 
the frequency. S. Butterworth^ Notes on earth 
capacity effects in alternating-current bridges. An 
earth capacity acting at any point in the arm of a 
bridge may be replaced by two earth-impedances act* 
ing at the ends of the arm together with an im¬ 
pedance in series with the arm. By integration th$ 
result is extended to * small distributed capacities. 
Two methods are given for the elimination of the 
error due to the end impedances. Complete elimina¬ 
tion can lx* obtained only by the use of shields con¬ 
nected to the ends of the bridge arm.- K. G. H. 
Lewis; An automatic voltage regulator. Automatic 
voltage regulation to 01; per cent, may be obtained 
for the operation of a photometric' standard lamp on 
an ordinary supply varying bv to percent, by placing 
the lamp acioss an unbalanced W heatstone bridge, of 
which two opposite arms are composed of tungsten 
filament lamps. The increase of resistance of these 
lamps, when the outside voltage rises, causes a shift 
in the balance such that the voltage* across the photo¬ 
meter lamp remains unaltered if the resistances in the 
arms hr proper Iv proportioned, d he power taken is 
about fortv times that used in the regulated circuit.— 
A. S. Hcmmy The llovv of viscous liquids through 
slightlv conical tubes. A formula is obtained by 
neglecting turns containing the square of the 
obliquity. Good agreement with viscosity found ex¬ 
perimentally with lub< s of dilfeiing degrees of coni¬ 
cal i tv is observed. 

Mineralogic.il Society, No\nnb< r 1 Dr. A. Hutchin¬ 
son in the chair. Biol II. Hilton. The determina¬ 
tion of the optic axes of a crystal from extinction- 
angles. Ihe problem ol obtaining the positions of 
the optic axes of a crystal from the extinction-direc¬ 
tions on lour known faces was discussed, and it was» 
shown from a purely geonutiical point of view that 
tin* solution is uniuue. Their position was also found 
graphically as the intersecti m in the gnomonic pro¬ 
jection of two cubic curves, on which any number of 
points can lie obtained by tin* use of the ruler only.— 
\Y Campbell Smith - Some minerals from I.eadhills. 
Caledonite of pale blue colour and aeicular habit .has 
been frequently desiiibcd in the past as aurichalcite. 
Examination of all available specimens of so-called 
aurichalcite from this locality showed that all were 
caledonite of this aeicular habit. The ootical proper¬ 
ties were found to agree with those of caledonite of 
the norma! habit. It was shown that in caledonite 
the plane of the optic axes is parallel to (oto) and 
the acute bisectrix is perpendicular to (100), and not 
as stated in Dana and other text-books. Other 

remarks referred to gold, linarite, minium, and tha 
rate mineral eosite. TV ) Drugman : An example 
of porphvrv-quart/ from the Estcrel Mountains 
(France) twinned on the face (1012k This twin-law 
j in quartz has previously been observed oulv bv 
I O. Sella tn i£?8. and has bu-n regarded as doubtful. 
An example of it has been found amongst the por- 
ohvritie crystals in the “blue porphyry” of the 
Estcrel Mountains. A distint tion is made between 
the'twins of low-temperatut e rhomhohedrnl a-quaftz 
and those of hexagonal /3-auartz (stable at a tempera¬ 
ture above 575 0 CA—Dr, L. J. Spencer : Biographical 
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>tices 0/ mineralogists recently deceased, with an 
dex of (host; previously published in the Uitn'ralogh al 
a^azitu . 

Pvkis. 

Acsdtm) of Sciences, November M image-, 
*moine 111 1 ho chair.- A. Btondel . l\>mhtion*» ut 
lifting and ot lesonanct* ut an uluinatur In ding a 
ng high-tension line, with 01 without maker- M 
quler . Hie complete families ot integral figutes ot 
system of partial diftcietuial equations of the first 
der, and the application of their projx*rt»es to 
e theory of any differential systems.- J. Andrud< 
is elected correspondant lor the section ol mechanics 
succession to the* late M. Vallier.- ('. h. Bra/icr . 
ie vutution of the velocity of a vent ot pilot-balloons 
th altitude. Theoretically, neglecting hydrogin 
»ses and assuming that india-iubber preserves its 
isticilv, the velocity of ascent should increase regu- 
*ly with the altitude; actually, the velocity is a 
iximum neai tlic ground, decreases up to a height 
twe.n 500 and 1500 meties, ami then imreuses 
>wl\ up to 8 or «> km. Various possible explanations 
these facts are discussed. - P. and M. Richard 
ic genet al problem of aviation *1 hi s\>(nn ot 
nations utilised In engineers in the design ul aim 
itti’s is simply^tlu- un.dytkal expn ssion of (he laws 
, ot similitude ol acrodv numb s Experieme in con- 
. strut non has hitherto been the >nlv guide in fresh 
--v development. The authors give thier iqualions, 

. partlv based on expirienre and partlv on the laws of 
simihtuue, which max he used m place of those in 
.' mm nt use Some applii at ioits of Muse equations ,uc 
\ indicated M. (ievrey lineai p.utial differential 
: equations admitting ,1 singl* l.unilv of imaginarv 
rllai .11 terMu s B. (iambier • (’ontorniahlo * ot 1 espond - 
tiue between two surfaces, with 1 onset vat inn of the 
i lines of mivaiutr and of the absoluti value of lh< 

1 alio ot tin principal radii ol (.lisjfur K Ogura 
I he t xteusiun of a theorem of l.iouvilb- to the field 
ot giavitation M. Mcrtter : 'I hi measuirim nt of the 
veil 1 itv ol propagation of ilecfiic waves along metallic 
win-. When a system of electrical os< illations is 
piop.,. ited along two parallel wars, (h< v give 1 ise 
to a system of nodes and loops The velocity is known 
il•simultaneous rmasui'enu-nts ate made of the wave- 
I' ngth and the (x riod of the use'Rations. | he dis¬ 
horn between the nodes (an he debt mined with an 
aiiinaiV of the order of one in a hundred thousand. 

I lu friqmmies wire measured on absolute value bv 
tin 1 mu thod of Abraham and Bloch. The velocities 
can be delei mined with an accurate exi ceding 1 in 
1 o ,000 P. Dejean • The demagnetising field and 
{Mi.tmagnetisin. C Rnveau : Is there a resolution 
of (Omnion salt in presence ol a non-congruent 
solution submitted to evaporation ?--M. and Mine A. 
I.assleur • Tlu* rapid electro-analv sis of brass. 'I lie 
copper is deposited in a sulphuric-nitric acid solution 
A minimum amount of nitric acid is employed, ami 
tliis is reduced to ammonia by ebrtrohsis 
previous to the deteimination of the zinc.- J. Martinet 
and A. Haehl • The m-m'-dinitrodiphenvlsulphone. 

P. de Sousa : Some remarkable rocks from Angola 
Nine complete analyses of these rocks me given and 
compared with two earlier analyses of rocks from 
the same district published bv A. Holmes. P. 
Blangeaud : The complexity of the volcanic massif 
of Cnntal atiii the true nature of the Puv Mary. 
Ihe author has been led to form a different opinion on 
I be constitution of the Puv Mary fiom that currently 
held, and regards it as a true volcanic dome after¬ 
wards covered up by its products, and later uncovered ; 
bv erosion.—C. Lepierre : A new type of mineral j 
water: nitrate waters. Nitrates usually exist in j 
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I water* in Daces. 011I), but an analysis of the water 
from Knceiiu, Pvirtug.il, shows that nearly iq per 
cent of the t*t.d mmeial miller m solution consists 
ot nitrates Ol the v.uious h\ t>othesv.s as to the 
possible source ot the mtrut*, that ol the nitrification 
ot organic m.iUei ugn es best with the observed facts. 

VI. Romicu i‘he cvtologicul .m,l mieio-ehemieal 
suuh o| the led-l.lood corpuscles 111 the eudotn of 
Iirtin’ILi bi/adana 1 .. Boutnn l hr nucleus ot tine 
pearls. 1 he qualities of the surface ol tin. pearls are 
quite iminlluenced bv the presence «»l 1 nui bus in tin- 
interior. M. BodanaRy • The distiihutiou ol /me in 
the oiganisni ot the fish. I wo fishes ware selected, 
the (ullish, 1 tluruhh\ iininmn, known to contain 
unusually large proper turns ol one, and the ied 
snapper, I utjaitus uva, 1 out.lining proj>ortioiis • f /im 
normally ptesent m animal tissues. 'I'he org ms ol 
1 he so were dissected out and the amount ol /me in 
each deter mined. In the red snapper the maximum 
piOjXHtiun of 7 »h was found in the spleen (435 mg’r. 
per kg.) and liver (555 mgr. per kg.), with a mini¬ 
mum [• A in th.' muscles. In the cattish the mini¬ 
mum amount (81 mgr. per kg.) was also*in the 
muscles, but fin maximum was found in the gills 
(|<>J> mgr. jx t kg) A. Berthclof and Mile. E. 
Ossart • Res* arches on the micro-organisms producing 
aietone Besides the .»< tiv«* anaeiohie organisms of 
\ Bern bach 1 apable ol utilisation on tin* industrial 
scale, there < xist in Nature nianv other mino- 
oiganisnis, both aerobic and anaerobic, capable of 
producing small quantities of acetone, and it is pos¬ 
sible that some of these mav |>enetiate and develop 
in tin* intestinal canal. ,('. l.evadltl ,-md *v Mcolau : 
hnmunitv m in utot topic e< lode 1 moves. M. and Mme. 

V illedien The toxic itv * of metals for veasts and 
moulds In (hi se experiments sheets of imtal instead 
of the usual m« tallie salts wen- emploved, the ‘•aim* 
nutrient solution being us* d in all easts Matting 
with the least toxic, tile im l.iK came out in the 
following order : mercury, eopp* 1, /inc, iion, and 
magnesium, the last-named he-rng tile most toxic. — 

\ I.um)£re .uid H Couturier; fhe desensihilisathm of 
anaphvl.irtised animals bv means ol sev<t.il mtigens. 
Tin* results of the exjiei ime nts detailed ue not in 
a«( ord with tlic view that vaeeination l*v one antigen 
confers immunitv against others. 1'lie nnaplivlaxy 
is really sjxrifn MII**. Martin- Oirtuid. (i. Olraud, 
and Ci. Barin ; The lia-moclasre crisis <lne to the 
penetrating X-ia\s 

Komi. 

Reale Accndemla na/lonale dei Llncei, June 3.—V. 
Yoltena, viM j -presid»nt, in the chan. Papers by 
I el low* ■- <*. Somigliana : Depth of gla(ie*rs, ii. A 
mathematical de-te-rmination of the form ot profile of 
the section of the ghuier in terms ot observations of 
its rate of flow at the surface.—F. Scverl: Integrals 
of first sjxTies belonging to an algebraic surface, vi.- 
C. De Stefanl ; Fossil sponges, vii. The localities are 
the Crocetta group, the Palazzo Doria, and Rio Gca. 

B. Gr*Mi: Can malaria be transmitted directly by 
Anopheles? In three experiments a patient suffering 
fiom malaria was bitten by Anopheles which were 
afterwards allowed to attack a healthy subject. In 
each case they filled themselves and emitted a drop of 
blood, and it was evident that the (oridifions were 
favourable to inoculation, but the individuals who 
underwent the experiment remained immune. -A. 
Stefanl ; Physiology of nerves and nerve-centres (to be 
published later), (i. Brnni and E. Romani : Mechanical 
action of certain vulcanising accelerants of rubber. 
In this paper the authors have developed a general 
theory of the accelerative action of an important gfoup 
of organic agents, both sulphurous and non-stil- 
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phurous. Papers communicated through fellows:- 
J, lVrd» 1 Sm li's function*, pu unit,tides (in 
French). —M. De Anvils * Crvst.illuu# forms of ui- 
merhv Iphlui < [in, 

c.ii o f (Cii l ) ( -ro*ni(ni,H-ji ( o}i 

—E. Screni • Biochemislty «>f pnp.u ationx fiom the 
central system of the f 1 oj 4 An address was presented 
to Pi of. Ernesto Mam ini in lomnit m«*r.ilion of the 
fortieth antuvi rs.n \ of his nomination ro the ofliia ot 
Chancellor oj t In \cudrmy. 

June 5. Speu.il met ting ultendtd l>\ the King. 
The following prizes were awarded Km at prize hu 
mathematics to Pi of. Guido Fubini, of I urm ; Koval 
prl/e for sm i.d and eionotnk sen nro to Pi of. Gino 
Arias, ot 11< noa ()f the two prizes ottered In the 
Mhnsti i of Politic InstunUon for ph\:*ics and 
chemist t \, oik is auaided to Pud. Eligio Perinea and 
theotlui dividid he! w Cell Plot Giuseppe (Testani and 
Mario h 11 .mi I wo similar Ministerial prizes for 
philologv at ( divided between Ptofs. (\irlo (nlcafei r;i, 
Massijno l.em h.unm, De Guheinntis, Alfonso 

Omcdto, and \ugusto Roslagm I he Carpi prize is 
aw at did to Pi Hmico Car.mo foi his work on the 
embt\o|ng\ ot Gtuacia.', the Sella piize to 1 )| 
Antonio 'si I lei 10, of Paleimo; and the pnze of tin* 
Morelh Institute to f>i (’amillo \usenda. Prof, G 
\ itelh gave an .iddrc ss on the composition of 
Home tic poems, and <ongt afulatorv addiesses were 
ev hanged with the British Academy. 

June in- I‘ D’Ovidio, president, in the <hai». 
P.ipers l»\ fellows CatUelnuovo : Abelian junc¬ 

tions, i\ . XpplicMtiotis to algebraic series of groups 
on a cuive (' Somlgllann ; Depth of glaciers, m 
Determination of the profiles corresponding to expres¬ 
sions for lh. sm face velocity of tin second and third 
degrees as functions of the lateral co-ordinate. P. 

Sever! Inti grals of the first seiics of an algehiaic 

sm face, vii L De March! ; Thermal gradient and 

vertical accelc ration in the* atmospheie. In this paper 
th<* autlioi investigates the vertical motion of tin* ait 
as dependent on n mperatnre conditions, condensation 
of raindiops, and other causes, and gives numeriial 
values lor tin* estimated veloritv and acceleration 
under given assumed conditions Apaif from its 
mefeoiological significance, this investigation has an 
important heating on anothei application which is, 
and has for a long time hern, awaiting systematic 
.studv. While the veilical velocities ot the air in the* 
nut hoi *s paper fall short of the values that would he 
necessary to maintain a bird in continuous horizontal 
gliding flight, they cet fninlv suggest that under 
different conditions upw.ud aii-currents ma\ he set 
up which ate sufficient foi the sustc ntation of gliding 
bilds Sucli conditions one would expect to occur in 
a counh \ where the* earth's surface is e\j>osrd to the* 
action of tiopual sunshine in daviime and is cooled 
at night In i.cdiation in a cloudless sk\ ll is much 
Jo he* hoped that the 1 author’s work will pave the wav 
for fur flier studv of this interesting question. C. De 
Stefani Fossil sponges, \iii. The localities under 
examination air at (Vocctta, Casa Bisognaschi, and 
under the (Visa Doria,--Communicated hv fellows* 

T>. Brunotti Small variation of a real algebraic plane 
curve. - G. De \ D’Ossat ■ Solubility of leucite 
in agriculiuial soil. These investigations show that 
teucite is not onlv soluble in water, but when mixed 
with soil it give's rise to reactions capable 1 of liberating 
potash in ronsideiahV uuantities a result of great im¬ 
portance in its application to agriculture, a> it is cal¬ 
culated by Washington that in Italv nine billion tons 
of potash, contained in volcanic locks are capable- of 
being rendered available b>f*this method,-. 
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riie following pajiers were received during ti 
| vacation: Pa pei* by fellows. C. Somigliaoa : Dept 
• of glaciers, i\. (4th order profile's 1 O. M. Corbino 
, Elfei t ol magnetic field on heal conduction.--! 
i (iransi A biological race of Anopln les which do n< 

, attack man; a verv singular cas«. of anophelisni 1 an 1 
j paludism without malaria. In mot* Prof. Diatom- 
i Rossi, of the Higher School of Agtaulture at Port it i 
! directed attention to Orli di Si Into (between Torn 
Annunziata and ('astellamarr) as an example of am 
phelism without malaria. 1 he aulhoi on visiting tin 
distrin found a “trulv phenomenal ” abundance ui 
both 1 . i longer and J nnu sometimes* rising 

in clouds at sunset and lilerallv swarming in pigsties, 
on the other hand, malaiia had hern unknown fo» 
veai's. This result is now explained bv the discovery 
that m this pai in ular disti u t the Anopheles never attack 
human beings Observations extending over several 
j visits both 1>\ the aulhoi and his assistants showed 
J no case of anvoiu* being bitten bv the Anopheles, 
j except when almost foi red |o do so In being previously 
kept in a stale ol staiv.ition. ()n the other hand, tin 
inhabitants of Sdlifo were fiequenth bitten bv Culex 
The author suggests that tins peculiar biological rao* 
of Anopheles acquired their present habits during i 
period (about 1X60-70) when large* flocks of cattle 
wen* kept in the marshv districts with verv lew men 
in e barge of them Prof B Morpurgo Consequence's 
of nepbrertomv in Siamese moles () M Corblno 
Theon of Ihomson effect G. Bruni and C. Pelizzola 
Presentc of mangam sc m gt'*\ tubhci mil cause ol 
tackiness" (pet losttn). \na!v sis ol \.u ious mbber- 
shevvved that good examples contained onlv an average 
of iHfi milligram of manganese in ion grams r>> 
rubber In • \ampl» s piescnling strong uniform 

tackiness the proportion of manganese was rn milli¬ 
grams pei 1 no giams, while in intermediate raxes, 
when the tackiness \\ is slight and irregular, th< 
proportion was usiialh fiom 1 to 37^ milligtams pei 
too grams It thus apptais probable that the decent 
position of the rubber is in part due to the action of 
the mangam-sr as an oxidisng agent, this action 
being cyclic The following pa tiers were eommum 
cat cel through fellows- G Abetti Determination o> 
longitude bv wireless t< legraphv E. G. Togliatfi 
Varieties of three dime nsions and foui fh order fha' 
are loci of at least inlmitv-squared lines.- Dr. B 
Peyroocl • Mrntsfiora h'.n rovpora, n sp , one 1 of llv 
HvphomvTC't.'o with mesoendogenous conidia A new 
fungus forming minute spots on the hark of the chest 
nut, remarkable for the mode of formation of it- 
conidia. F. Sibirani : Bt 1 fraud's curves. A. Tanturri 
New expression of Bernoulli's numbers, -ti. Abetti 
Comparison lw tween visual and photographic observa 
(ions of nebul.e In 1X76 70 1 nmnbet of draw 

ing<* of nebukv wete mack* bv G. Tempo! at Arcetr 
with an Amici equatorial of jX-cm. aperture and 
q-20 metres focal length The autlioi compares mm 
of these with photographs made bv Pease with the 
60-in. reflector' of Mount Wilson. The agreement F 
verv marked, thus confirming the accuracy of tbf 
drawings, but there' appears evidence of relative dis 
placements of the stars and nuclei in the in fervid 
between the observations, attributable to proprt 
motions. G. Stefanlni ; Geology of Cyrennica, ri.- 
F.. Perucca • Measure, of 'hfferenres of contaef poten 
tinl by the Eippmnnn-Pellat method. M. Fa R®*a 
Conductivity and thermo-elcctiic power in a magnetic 
field on the electron theory.— G. Atfamennone ; The 
world’s enrthouakes in 1016. Taking as starting 
point FI. If. Turner’s British Association ro(X>rt, tb( 
anffior tabulates statistics showing bow ninny pf th» 
‘‘Large.’ 4 earthquakes w'ere observe at e»ch pf fb< 
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Italian stations of Rocra di Papa, Moncalieri, j 
wa, Montooassino, and Valle di Pompei (or eatli : 
ith of J916 —l>r. J. C. Cortini . fylomxct s ! 
1 miparus, n. xp., the prototype of a new genu- j 
yphomvceles, i. I his fungus was found on soim j 
uncus of c.irnation that were attacked i»v 
dfiutn, and the author refers it to the family 
jatiacca*, section Phrngmoxpui a. 'Die p.i}* i is j 
(rated by figures.- (’ Artom . C\ tologit a I data on 
tetraploidisin of AtU'tma \aUnu fiom the district 
dargheiita di Savoia, in Apulia. A development 
ng from a previous investigation, m whuh tin 
KH* found that the Artemias from eighth n cliff* rent 
talkies wen* separable into two distinct groups, 
tfering in the size of the nuclei of thou inn siinal 

lls. 
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Books Received. 

Fundamental Catalogue of 1840 Stars foi the 
quinox 1000, from Observations made at tlu* Ko\al 
bservnlorv, ('ape of (mod Hope, during the \eais 
under the Direction of S. S. Hough. I*p 
c\t'3S. (London. II.M. Stationm OlVite.) loi 
‘t. 

More Hunting Wasps, By J. II, Fabie 
ted 1 )\ A T. <!*• Matlos Pp. \in t-^-ti (London 
wider and Stoughton, Ltd.) Ss. Or/, net 
The Wonder Book of Siietue B\ | H. Fabre 
■). 287. (Loudon Hodder and Stciighion, Ltd > 
6 d, net 

Kluores/en/ und Pliosphores/m/ im Ln hie d» 1 
euroren Atom! hemic Bv P. Pringsheim Pp mm 
2(^2. (Berlin. J. Spring* 1 ) in (iermam, p* 
arks; in England, 144 m.uks 

Modem Eleitrieal Theorv. Bv Dr N E ('amp- 
di. (C'ambridge Physical Series.) Supp|*m«ntar\ 
hapters. Chapter \v . Series Sjxm tra Pp. viii-i 
o (Cambiidge \t (he l. im«fsit\ Piess.) f<>\. tv/ 

»L 

An Introduction to Ps\rholog\ B\ S S Biierkv. 
viii+152 (London: Methuen and Co, Ltd) 


-.-- 

Oithngonal Tk*v*jU«pnii‘ut njw>««' Kfmi i** K'erywhftrn DifferMit from 

Hi*- D«'\Function - - A. P Dixon i*'\ |>r*v<ionit * *nd Kane 
(mn. Kiduc-d to /tin li> tie* Ojmratoi fitnh D-i'J). -If. Hilton. 
Hun. Cmi' of' Jn w 1 M 1 Tump nts hriviujy bin-point 

Contiu ( C Knshnnmiii turn and M Mlumn-o na lttiu • A Treble 
of \ hIiii'x of .10,Kul**i mu Nni»t><iK, 1 -nm-iI on i n> w mtdhod - J 
Moul*'1 Iht Nunilu 1 nl .Solutions in P. -dm hifegvra «1 
th* 1 <|uu(ion i//-t -rxi-ry u *» I'nhtt Sni m ii< s not^tvs 

a 1 <>• tin iv nt i- (lit ii'ii>- H .1 Piu*sMi‘\ N»mi< V pplientinit* of 
tubem! t mmtioim 1«> th*’ Th«‘*<iv of Ditfinntml lujnntioim 
U F sln|>|<«iil Invi'iM* *\im ^jiomltMi.'i "l Difl.'iTnn**. »nd 
sniii 1 Stnmt Tlu> Pnr-Nincti 10 SoliiUmis iunt Minimum 
\ il lio Mini Solution** of .»* -i i' i * u* I v* - I? V t MuuUMiH 

sttn.ru> • 0 * tii’iiilniH ID g ton* oi r* Quadm- tn Hpnm* ni u Uim-n 

sion.s 11 M Wilson, Proofs nf fiiim 1 FoinniW ('until mt» d Va 
ft iimn mi) nn 

It o\ \l Sr« iltv Ml M k Mi 1 1W (Ui'i nnUolri|?\ StM'fnm), at *> 

IInr 41 . .unos.iirci,\( Sot tm (at Hui«t SoonMi nt Arit«i «t '10 
Col K Si-nrlc llniiuirrmcntrt mid nttn** of Air Tmiisport. 

IssTtrrnos m Mivinn .im* MiTAiirinu (ilt Ondoru nl Morn til 
at 1 'Ml - ft K Collins Tim lijncoiiN lfockK of tin- Piiainf^ *it 
Hmdi’n nnd the (}mh>is of flu- I'jritx* Oiidiodno' 

IssunTtas o» Fnuiufii h'liiwHi* at I'. H Uynjr T* I* pinin'* 
lain Work m tln> rnltril Sintos 

Ciri.iiH.ir H-irrm, nt S If Hinton nnd J Kcnnu Tin rnfluNi''^ 

id Nit 1 >. m oiips n|i flu. HcfU'tlviti of Sijlist 1 1n< 11 1s in tin 1 IliMiriln 1 
Vindrlis J’urt ^ , Hi t«'i oiiupIi'UI Oinitto d* 1 ivn< 10 's K Oltnl 
li-ncrr und .1 K W iH'irmon Or^Hfm dr rmilms of flii*nintti 

t*Hit V Tlu* .Stnhfjiti of llnloip'n Crano- nn<t TliUu'i’UtKn 
rim i\ati\i s of Tritian \tnmntn Hunuitlilino. F Clinllr*mM‘r n«d 
f. it IfidiT'iiv Otfriino diTivutmo *>f llismnth Fait \ 1 . The 

Fi«'l>flration ami 1'rnpi rtn i> id 'ftitiun Aioriiatio niauiOthinrf 
nn<l thru - rntcrjintinn with Oream*' and limri'Ham lloln>M*n Cn»n 
milnds O Sillirriail Himan In's on Hu)|diiml Ch|ortd<’. l’art I. 
uttnome ot Calahats A Coin, no nt Air ttm.l id Chlotinntl»i» - 
Hi ritiii" 

Romi Smirn or Piton* ir, Mitorivr .\sn llir.HM (at l.imdon 
Si'lionl of rropmal Mudn nud nt S l'» I.almi atm j Miitin^ 

F/i’f/J tNoiumtu IS 

Jtovu H on oi’* in ii a i Sim inr, «1 10 :i(| 1 JU • lid« in itioijiil Potato 
('onti i I'rir'i*. 

\sjjoi iation’ oi hiosOMfi HI auiii hb (in Hotflriunt I.*‘idiin> Ihi’utr', 
Imprrutl Coll'Vi* of Hupiiir and Ti'olin«lo». r v i at '1 1 >i K .1 

Hlltil*i nnd otliiiii Illhiitihsmn Mr ti on»l(»ffi< ul t'ohditiorm amt 
i tlBI'H(r*‘. 

lssurtiTi. of Th* vicmn (OtniiuntoK' anil Ktmlnnts Mutioni mt 
UovnI Soi'li'tj of \ltsi, nt n J P. Tltotrum 'I In OjniHlion 
•ii.d Ucvi lopim nt id l i Imn Hi Hi in Hmlwuv rtcixuri. 

ItDi ii SOr itn m Mum ini itMolojjfv Hiidinni, nt *> 

|ss?n I nos m Mm hank AT. I‘.s(? IM t ns, at tl I >r h It Salmon 
Tin- Mnidiimu «d Kloatimr Hooka 
1 1 s1 1 >i* IssriTt non n» MsojsfFus. ut 7 (Annual (lom-nil Mcotnuf) 
Km u I'Mor.mnii'UK Sen im ok (Juki Hjitrus. ut H .1 Ii John¬ 
ston PlmtoKiupIn tn Itrdntioii to the Uinpluc’ Aits 
limn sot it it ot Minii.ru (Klordro thorttpoiitii'n Sn-tion), nf Hf{0 - 
Hi F Ijaols Hi HiHfiilo^ionl Piiduii" of Mu* CmiiiK of I'toiino 
Huso <■* Untili KpiMu liomu (-) Tlu- T.Jm- of llrmiitiei' Tuhen in 
it.. 1 1 rinli.ition ot flu- Prthm vntli Hiulmni l>r U Fll<lr-« • 
Fin 1 n< i Hi marks on tin* Pntti-r Hu< lu Diiiptiniiflii 


Exploration of \if : Out cl the Woifd Noilh nl 
.Nigeria. By \ Buehatian Pp \\i\+?j8. (I.cnthm 
J Murt.iv.) ifi.s. net 

Hie Practical ('heniisfn of ( cal and it^ Puidnits 
By A E Eindlav find R, Wiggintun Pp 1^4 
<London : Benn Bros., Ltd.) u\ ft,/ 

Modern (i.isworks Practice B\ A. Meade Srumd 
edition, enlirely te-writlr:n and gteath enlargul 
Pp- Xii + X15 (London * Benn Bros . Lid ) 

V'erhandelingen urn Di. P. /a email over Magnetc- 
Dptische Vet shijnselen. Pp. \\ i -+- ^41 -+ 14 plates 
Hadden : E. Ijdo.) 

Annales rle I’Ohsej \ atoire MtVnroli>gk|ue Pin supie 
f t Glat iaire du Mont HI.itk . Puhlirr s muis l,< rliin - 
don de (. Wallet. Tome vn. Pp. \Ft 240. {Pans 
Steinheil ) 


Diary of Societies. 

TUI!HSDAY, NovFMRrn 17 

Horn HoiiTict»rcKAt. Socnrv. nt 10 -Int<*i nafimiaj Potato ton 
0'M‘n*'© 

HUtal 8o< iftt, nt 4 30-Minor P A. MnoMnhon find W. P D 
MruMahon. Tlu* Dosijfn of Ri'pi’atinj* Pnttorm. Prof J \\ 
.Vicholrton A Prohli*m tn th*' Thooiv of >I<at Comlu* tmn - Prof 
C- H. I.*h* 8 • The Thermnl 8tr.‘^s^>^ m Sphpr'oal Shells Conr'fntrir 
wly Honted.- H A. Fiaher- The Muthfinatioal Fonmiutionr. of 

Thcoretioal StaitistioK.K P. W hit#* Tlu- Diffia.-tion of Plnn. 

ttlnotromafrnttio Whvoi* hv u Puforflv Hctti'rtiutr hplmn* Prof 
C. V. Raniftu and (J A. Sulhnlund Tim W h 1 spi nng (JalJi'ii 
Phenomenon, 

Minn** 8 ocwtt or London, at S-Cnnt A. W Hill Armnnt of nn 
Ifix^ed/Uon to the Camproonn and Nitferta m 1921, 

"OKUoj JfAt^rMATrcAr, 8Qcr>n (ut Rovaj Antroiifimiral fioototyi, af 
•\ (A.Aiyva) Nf-tpnoral 81 An. JUcamrdi* of «0 
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,s irruDA r, novimrtk h» 

Hr 1 riNit Alrrritotoi ai Houm (In Hotuny l.ri’tui* Tlirrif re. tJnivrr* 
Sil\ Coll('i,".|, nt, II 1)1 U it Hl*'h> - rim t M* Ot Fiinifirldr'K 
oil Pot 11 f.n 1 111 North ViuMii'ft.- 1)r W Hrmvii , Tlr’ Uiowth of 
Fun pi hi Cultniis W N Kdwiuxlrt \n l-.ocno M 1 . i.dlc riao.ouo 
Fuupm. fiom Mult. Hcdlimd, •Druiu* H. C 1. Uttvnu* VuiiKhnn 
flu- () rouping ot tlu’ Kitni'lrr Ahromvt-H* u —Dr \ H Hoimi 
Funp i I mm a iM'rasrd Hrvoa Strm 

I’llT.Nlfi! 011 1* Al SOIJIIV (Ut yt TIuWIIHs'n }Ion|»|tft|), i|l 4 J N 
l.niljflt v hwont Min return - W K !. Ilrour. Vn lnd*p*ndrtnt 

Did* i munition *»f the Yiilue of "n ’ in HilH K<|iiatlon.‘*T 

. Lottie, c. c Hu-Oil. nnd V M Wrdd A Pm rtdoxirul Kffwit 
of Vriffiil M nun In turn upon tlm Vniido. f> N"H Pnton The 
Miifnitli aiic i* of Difp efioii Lem «>‘‘V totdh F H Fiuh*t- Th«’ 
Hi notion ot Humnri HI mid in Cucltrio nnd Hr mil Disofdora by 
Mu- ColortmHrii- Mi-tliod- V V llill Th* Moxuniltii Work or 
Human Mnsilir V V Hill uml .1 C rlnuii\u-)l Tho Volm-lty 
ot til*- Pilin' l'liir Mie I* V Vtkinaiui 'I lie O-onotic ProbKure 
*d Hn'inov ioIuii m Blood K C D 01 M 1 nnd T 1 Bonnott - 
Sono \i-tt (lhhi*Tvntioiib on ])inb«f*'“ M*'llitu«* 1 H Biiin: The 
UHhtlon of N*ivc Mnpph to KwrmtinS' priidun-d t;i Piloolirptl)** 

,1 Mi llooln F.xjh i urn ntul l>\hpnt«Jii 

M0\/J4} Noviubhi 21 

1 NsiiTi tjov o» hiMrunvi Lno) urKim (Inlormn! M* r*ttu*e). at 7 
\ .f Maliihwmth and othois Hi dm idc-tt io Power 

Inmititiov of llnihMoi KvoismiN (Mraiinat*-''’ Moetin^j, at 7 
J llfiriirtoi) Snni* 1 1 lionjrhth on Motor-i'u-li* Kntrim- l)**i>iifn. 

Ah isToni in Xonm (at CimoiMtv of T<oridoti Club), at 8 Dr 
F W ThoniriH - Vn Imlum Dn< film- of P* caption uml l',ri»i 

1|imi 1 ,nhutch *»i Bhitisji VininrcTs, at h ti II Widdoiu 
Hclronl Design 

Hoi Al OlOfiRU’HK VJ. Son ITT fill .Koliiin Hall). (*' v 10 I AJ, 
Woiiln Jim Mnyui ; An Old Arotio Voloano 
TUFSJJAY, NovfMBvn 22 

|(o 7 <i SO* 1117 oi MmiciNK (Mi-diomo Hec-tion) cd st 'J hmnnn‘» 
Hcn-pttnli, nt 4 4a. 

'/. 0 oi,O(in u Hoiinr, at f» *40. Dr A Smith Woodward Inhibition 
of r» Kosiitl Human Skull fiom Hiokon Hill North lthod*xiu»- 
Dr. (. F. Sonntng (NintributloiH to the Vihc-iuI Aruitnwiy and 
Mvolotf.V fit the MarHupiaDn,- C W TTob** v Tin* Fauna of 
{ ,. 5wt Afftca r twid Jts Kiihiri*. -H. >fats»im**to- Mfqttahytax 
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\udn*%vfl »i,d 7 itinuihi/rax, jf.ii ; A Revision of the Genera of 
Hrraoolds from th<- Kftvum. Egypt 

Kwjimiming Mnotre (df »i G.<»r^ Street. W J), <*.t 6 15 - 
Mm« Mmy Abbott Women ft ml tin' Onn<(Ui»i of lh* Air. 

U'MUTr Af u llO?( 01*11 A!, ('1 1 m, at 7. 

Kot*l PnoToi.uAfitir Hoorn or (iunt Ramip, at 7*~A. C 
Uratmm D< rn«n«itrafion of the Lut* nt Urw-Ioprnt'iitH inn] Improve* 
m» ntr. in tin I'Arbro I’rmiHM 

Tv^i/hta ot IsprsTKur Admimhihatiov. Ht 7 30 —K Lender Un 
emplovmenf Innumm-i tor Individual Firms 

HWMur ion foMiTKi nr \f Birth f’ovTfioi. av» R At ia r VnoMU^s (nt 
x I** 11 . btnuvli at b I), Marie Stopen, the Mayor of Tiling 
IV n * \ Riwnsoii ami otln ra • R<«olutn»n in Connei turn with 
J/neioplovmont and Birth Control 

HfHirnr or Ciiimiim iMusinr ifhfimral Ktigimerlng Gtouio, and 
IVNTIT rTIOS n» MhitiMr*! Huimibi .'at Institution of EU-e 
trieftj Knein<Ms, J ff Went The t.’linnh* SiuDietio Amrnoiiin 
"rnt'i-M Mini Plant 

M7 /M'/’v/lir Novi warn 2J 

JlovAt. Issrm it i >i Pi in u JImith. at 4 - R I* White Do \\e 
Norleet the Imlu. t! ml Skin Sufferer? 

Rotal Honor -»» Mmicrr* at 5 ~D« 0. Mnnod flvplnlh of the 
Htomaeli I., h. followed bv Sir Berkeley Movn.liftn, F)r. C 
Or ) )■ IIur j. )•„,( MrSop, It VaturBun, J. Khrrr. n, 

and A .T Walton 

Omiiiii'oi v, II r> or l.nvmi* lit r, iO W. K Kuril- Thu turner 
< nrhonil* lorn Ho.k-i of Wmt C'nmiierln ml - \\ O St J Hhnn 
n-.n \ <o,npo.it,. S||| at Newton Abbott /Devon) 

Kotai H«>< iiii oi Vms at H -Prof .T A Klemimr Tim (\,nnnir 
of H'o of I mu- iIikIidih \A m leu Telegraph\ and Some of its 


. iftifi,’ I 


bh ins (TniMmui Wood J,< 


pin 

tore) 


THURSDAY, NovKAiurn 24 

n.iru SOI II II lit -1- Spee.M Oeneral Meetn,,; 1„ ||„. 

Win.nil II. fit c„„i„ ,1 u 4 30 ProhtM* IWr,-K Sn-ni 
, . I lost tv »t mil ■ oil IloHex Rt spouses to the R h vthin ie.i( Stimu 
Th.. KIThIh of foil -In n I < i n 1 \ mue 
( nrrents up.ni the Mammalian Nrrw tuihcIc nod Hi flex PrepAra- 
tiorn h Pond* I The Hiemolvtte A.-h.m ot Sodium UlvoolMe 
- Dorothy I Lloyd and V May,* The Titintion Curve of 
(Jelatine I) H Souza and r A lfewitt Idio-V. nf i lenlai 

Pertodu it t 

(,'RII o-STrnr Hoi n rr nt Ron hi Sanitary Im>tihtf< 7. at fl — Dr C 
Hay Mui rm Phrenology m an Aid to Kduontioii 

f’ovii.iit Iwimi, at 7 30 V. F. Ktol.ell* • Presidential Ad 
dress 

Oi'TKM, SOI hit Id li)i|>(ioii Colleire of Sonnet* and Technalnf'y ) 
at i H) Pr-d F f Cheslute Pointidn»r Apparatu*) 

Hour Mintds-orini Somrv (Mefnllnritirnl Sootum) at 7.30 - 
C W Mnwkdey and P Swift Vm h.iin Types 0 f A'ci tieal 511u- 
fninatoi«. 

Hotai Houtn m Mmmmm (l r iol*nr\ S.-etion) at fi 30 Dtsoin- 
f>ion on Renat Fnnetion Tid«- AVimf Opening Taper* by .7. J 
Rvrndfre .1 S bdy, .1 B Miieiihune Dr AJaeT.ean And C 
NiDdi. Dr M Wallis and « Ball To be followed bv Sir 

('ut1»l*ert Will In et* Dr [, Htowri. F Kidd. Dr Marrnek 0 V. 
Velu.-nn A F. W-ld. Johnson and A C Morion 


h'RlDW No\r\iitm 2* 

Horu. Sot ii rr oi \ utk 'Dominion and Colonies and Indian See 
tpmn, Joint Wo'tiiiL-i at 130 \ H. A«hb<dt An Imperial 

Airship S' rviee 

Pfn.HHAi. SorifTi or I.omkw fat imp- rial Colle 0 e of Semnee and 
Teohnolofv, at '1- IIy emmeti v Dr K Griffiths. K J W 
"hippie. I’l in* ipal Sk mio r W Watts D» f} \ Shnkesjmar 
Prof A M Ivndnll If (l Alnyo, and Pmf A V Ohattoek 
hollowed bv a di'i ilRsion to be opened hv Sir Nftpier Shaw. 

Hor*i Son fi v OK Mmif m, (Study of Dh«««o in Children Sec 
tlonl. at -Miss R\a Morton Hepoit on a Fatal Cane of 
Bullous Eruption 

TNSTiTtTioN Of I’hoih < tiov Khoimkrs (at Institution of Meehani 
enl Rmrim ei«.!, at 7 70 -\ K Guy ler T)ra\\imj'J and Pro¬ 
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Britain's Food Supply Basis. 

T UI’, papers read a r dm suet essful Inttr- 
national Potato Conference ht Id in London 
last \\ e< k indicated the m.m\ points of mlt rest 
whith the potato presents for plant pathologists, 
hrtedeis, and udtivators, hut (litre was no lopit 
tlisrussicl In die experts, wlm dealt with the let h- 
nie.il problems j)resented In the crop, whith has 
sti mueh interest tor the general public as die plan* 
whieh the polaio should take in our national food 
-eononn. I o this subjet t t lose attention has 
recently bet 11 directed in eonnet tion with the lists 
of tin- potato in time of war. 

In a paper read before the Agri< ultuial 
( tion of the British Assot latum at tin Edin¬ 
burgh meeting last St ptember and now published 
in pamphlet form, 1 Lord Bledisloe ri marked 


During 1 die late war it was assumed In prac¬ 
tically the whole Britisli population 
that bread made of wheat flour was the rinallt i 
able staff of lilc ... 1 desire to propound the 
uevv that, in a like emergency, potato* s, sup¬ 
plemented In pig-meat and a larger output of 
milk, would probably afford a less prtcarious basis 
for Britain’s food supply than wheat, and a better 
insurance against national starvation 

Lord Bledisloe marshals his points with 
mueh ability and industry, and he sets (fum 
out in a series which, if the publir \ right 
to self-determination in the matter ot diet had 
been admitted, would have numbered exactly 
fourteen ! In an emergency, however, there can 

* *' Potatoes and Pie*: with Milk a-' iti* Hans of Btil.tin’s Food Supply ” 
Hy Lord Bltdisloe (VVith some Hints as to (he Product ion of Eath.) 
{ *!> 59 - (London r Hugh Ree*. LkL, 1931.) 1/. net. , 
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imnt holder lias grown this imp, with wheat 
lullnation mauv f.iiim o aie “vvhollv unfamiliar. 

I Ionic-grown potatoes woultl lie sale Bom the 
ihks of marine tianspoil, tin re weie heavv losses 
111 sea-hoi ne whi.it m !<> 17* Potatoes, grown 

e\ ei \ w lit re, < <m dtl lie used lo< allv, thus inducing 
tianspoit, in pi epai at ion lor long |ouineys 
“ desit t'al uni til the tubeis” might In it soiled to. 
Wheat is exposed to the mceudiaiv bomb of the 
annum and to the pitiless lam ol the British 
(lunate, the potato is safe uudeigmund, and 
though blight ma\ appt ai its lift its may be 
minimised In spiavuig. (Bui is the potato a safer 
1 top than wilt at i Have w. alrt adv forgotten 
Was it the Corn Law only that was 
"ramrd avvav in the middle ol the ’lortie.s? 
What was William ( ohbett thinking alxmt when 
lie “jexolvtd, fne 01 fur not, that wotking men 
should not live upon potatoes 111 mv touuliv fj 

With potatoes the pig is iiatuialB associated; 
it nia v l>t It tl on spoilt tl ot sound tub* is, it makes 
mt at mote et onoiiiK allv than am other domestic 
anim.il, its flesh supplies the protein and the fat 
ictjuiretl to supplemt nf the start hv potato. 

I he pig and potato polii v was, ot t nurse, the 
outstanding pt« war feature of Herman agrieul- 
tutt, an<l land Bit disloe makes a < onserv ative 
estimate «>l its effut on 1 be tnthnanet of that 
nation win it he evpiessts the opinion that, but 
lot )j s potato' 1 op, f'UiiMii icsistaiue would ha\e 
hroki n down a venr before Nmutibn, itjiH. 

Ij j S not quite t lts.tr how far Lord Bledisloe 
would propose to < aii_\ the substitution <»f potatoes 
lor wheat He would r.of icdine the Biitish corn 
ana, but, from the estimates vvliitb hi presents, 
he appears |o think that, by e \U riding fjotato 
tullivatioii. our win at importation during w r ar 
might be reduced bv at least ^o per cent., and 
(«w n be abandomd altogether, for he states that 
1,280,000 a< res under potatoes would provide food 
equivalent to half our wheat imports, and that by 
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doubling this ami and making Mime increase in 
pijr s we mu Id do uithoul anv importation ol 
wheat 

i here is hum h to hr said in favour of a potato 
and pig programme in war, as l.omiin cxptri- 
rnrt 1 proves V\ <• ourselves did everything pos¬ 
sible increase the potato area during the war, 
and though Lord Bledisloe suggests that we vacil¬ 
lated in tlie matter ol pigs, tins was inevitable 
hi very belligerent Luropean nation vacillated in its 
pig policy, tlie (icrmans iih luded I Ills i lass of 
live str* k requires e \t i aordmarilv close watching; 
it easih !>♦*< onies a danger, and in some stages 
ol tlie war it mav be questioned if there was an\ 
animal in Lmopc that served the Allied < anse 
better l|ian tin (iciin.m pig 1 Ik management ol 
swine led to violent i out rov crsies between the 
agrarian and the urban population; eventuallv .1 
pig holo< ,uist was iKtessarv to save the lives ol 
the nntoi tunaU < 11 \ dwellers ( a rm.in expenenee, 
linked, dots not whollv support Lord liledisloe’s 
proposition, tor • ven their enormous potato erop 

vvhi<h belore tin war was three or four times 
greater than was net essary for human usi plaved 
tin 111 false I In stomge and transport diHieullies 
were iriiini in-, there were great losses from frost, 
and vve < annot have forgotten the tales of woe 
< uused bv the indigt stihle kohlrabis which were 
used to supplement the scanty pot.ito supply. 
Potatoes mav he productive ami highlv valuable to 
nations at war, but no erop is more ddln ult to 
deal with; the echoes ol the (ierman hood tCon¬ 
troller’s language, when he discussed his pot.ito 
problems in public, 1 cached us here'; and attentive* 
listeners might have disc o\ etc d that the 1 perplexi¬ 
ties presented hv the* potato < veiled even our own 
Pood ("out 1 oilers ! 

In the course ol a gnat war it might be pos¬ 
sible to stimulate potato cultivaticm to an extent 
that would reduce torn imports In 25 or }o per 
cent., but to achieve the* results proposed hv Lord 
Bledisloe it would be nee'essarv to follow the 
(Ierman example and in peace 1 time* learn to culti¬ 
vate and use three or tour times as large' a quan¬ 
tity as our markets now cal! tor. But it is certain 
that the* farmer would find potato growing tor 
such industries as distilling or starch making very 
much less profitable than corn growing. Pig 
feeding would pav better than alcohol or farina, 
but when the human consumer can barely afford 
the price necessary to maintain the existing acre¬ 
age, what prospect is there of a threefold exten¬ 
sion of potato growing fpr pigs? 

I he present position suggests a decrease rather 
NO. 2717, VOL. 108] 
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than an increase in the area of potatoes grown tor 
market. Since the Armistice* a change* has come 
over the* prospects of the* c rop. I he great rise in 
the c.ost o! transport ancj o! fuel makes this food¬ 
stuff no longer cheap to the* urban consumer. In 
1 ondon potatoc s arc now being sold retail at lrom 
is. <)d. to per 1 | lb \t jv. the* cost of energy 
would Ik* about 22c, ('aloncs per penny; in the 
pib loaf at lot/, energy can be bought at about 
-joo ( .denies per pennv, and potatoes must be 
cooked. The*re has therefore been a decline in 
consumption. 1 he large drop m the percentage 
ol the* tet.nl price ot potatoes and other vegetables 
now icceivcd b\ the farmer, because ol the in* 
c tease* tn transport and marketing costs, is a seri¬ 
ous matter for the* consumer, as well as for the 
I.inner. It means that the market demand has 
become* much less (the live* than formerly in pro¬ 
viding a supplv l ntll wc can greatly ic*cluco the 
cost of bringing the potato lrom tin* farm to the 
urban c onsumi 1 the piospuct of mc'rcasmg the* 
area unde r potatoes as eh sued b^ Lord Bledisloe 
is not cue out aging 

Pigs fotrn a more hopeful subject , there is great 
scope lor thee increase in peace time ’llveir 
place in war is less ceitain In any long war we 
should piobablv have to ask ourselves whether fat 
pigs could h<* allowed to exist alongside a nation 
of lean people 11 km would alwavs he advocates 
tor both, but ult imnteh, as in Cermanv, the lean 
people* w ould pre v ail 

Priestley in America. 

/Vrcsf/cv m ijcj.piSo.j By Prof 

Edgar IL Smith. Pp v ; 173 (Philadelphia: 
I 7 Blakision’s Son and Co., icjjo ) 1.50 dollars 

nc*t. 

ROIL Ll)(i\K SMI IH, of the* Cniversity ol 
Penns)lvania, m studying the lives of earl) 
\meric an chemists, naturally encountered tlu. 
name ol Piiestlcv, who, a-* is well known, left 
this country for Xinerieu in 1704 1 he odium 

and insult he* had nut with as a Dissenter culmi¬ 
nated in tlie Birmingham Riots of 17<) 1, vvhenv to 
the* erv of “ Church and King,' his house was 
wrecked and set on fire “with the most savage 
and determined fuiv, ’ and the books and appara¬ 
tus which it had been the business of his life h 
rolled and use we re utterly destroyed. W hat 
Pitt tenmd “ the- effervescence of the public 
mind " was kept alive* bv the implacable resent¬ 
ment of the great body of the clergy of the Estab 
lished Church, aided by the speeches in Parlianveni 
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Burke, and hv what were then known as 
“Treasury newspapers,” controlled In the polih- 
.al pari\ in power Priestley N position m this 
;jLUintr) became so insecure that t-vcntualiv lie 
letermincd to leave it and to join his sons, who 
ivith certain other persons, mainly Hnghsbmen, 
Acre projecting a s< itlement near Xorthunilw rland 
it the eonlluenec ol the north-east and west 
>ranche> ol the Susquehanna On April S, lie 

uid his wile sailed lrom London, and armed at the 
Hd Battery, \ew \ ork, on the evening of June j. 
The good ship .S unsoni, under Captain 
>mith, was not a very speed) craft to require 
dt\ -sc\ en da\ s tn cross the \tlantie, and he-i 
uindre d passengers, with scant provision |<>j their 
omfort, must have had a wean time ol ii 
driestle\, however, m spite* ot occasional s« 
leknc ss, ocvupied hintsell, as was Ins wont, with 
>ooks He relate s that he read the whole n| the* 
deck I < stamen! and the Hebrew Bible as |.n as 
lie fust Book ol Samurl; also Ovid's Meta 
norphoses, Buchanan's Pue-nis, Lr,isinii'’s |)»a- 
oguc's, Pe ter Pindar's Poems, e*tc. t'o amuse- him 
ell he- tried the temperature' of the- water at diL 
erent depths, and made* othei observations which 
ugge steel experiments to be* prose e uted when- 
ve r he should be able- to re-establish lbs labora- 
01V lo solace him he had received sumlrv 
parting gilt*-, among them “ in ele-gant silver 
inkstand" fjoin “three voting gentlemen of the 
University ol C ambi idge,” who regretted that 
sue li an "expression ol then esteem should be 
>e'e asione el bv ihe mgraltfnde of their e ounlrv 
\lso a e harae te-ristie ally florid and highlv rheteui- 
1 al valedictory address lrom the- Society of t inted 
Irishmen ol Dublin, enjoining him to piav tor the 
patriot, who, like* him, were- about to 1 mss the 
bleak Ocean lo a baibarous land victims ol 
"purblind statesmen” like Mr. Pitt. 

Priestlev was well retened in America His 
fame* as a man ol science had pieceded him, and 
his well-know n w.irm friendship lor brankbn was 
m his favour. Indeed, it was generallv ae know- 
kelged that this Iriendslup reaete*el pcmtrfullv 
upon Priestlev’s work as a political thinker and 
as a natural philosopher The* hnericuii JJmlv 
Advertiser , in an editorial article of welcome, 
declared that it afforded 


"the most sincere* gratification ter eveiv 
well-wisher to tire rights of man, that the* 
Cnited States of America, the land of free¬ 
dom and independence, lias become.* the asylum 
ol the greatest characters ot the present age who 
have been persecuted in Kurope, mere!) because* 
they have defended the rights of the enslaved, 
nations^' , . . The citizens of United America 
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f know well the honouiable distinc tion that is due 
fo virtue and talents, and while they cherish in 
their hcaits the memoiv ol Dr Kranklin, a 
: jVuIosoplaT. fhev will be pmiiei to lank among the 
, list ot their illusti.ous tellow-i iti/eats, the* name 
1 ot Dr. Priestlev.” 

' 1*4)1 some davs alte*i then airival the travel- 

1 worn \0v.1gers were busily on upied in receiving 
visits limn the. principal inhabitants ol New York 
, and in leplvmg lo addresses ol welcome from 
; corpoiate bodies and societies in the St tic*. These 
; addresses, together with Priesflev's replies, 
j oe (*llp\ a e'oiisteleruble sec tion ol Prol Smith’s 
| book llu* general ch.irae lei nl the* addresses is 
| verv sinulat I here is much about the- arm of 
! tyranny, corrupt <iovernments, venal Courts, an 
i imjierious and unrhailiable* priesthood, etc., 
all contrasted with libertv anil equalitv and the 
sv s|e*m of beauty and e \< ellcnce and “ ol virtuous 
i simplie ity " which < liar.u terise-d the happy Kepub- 
j bean (iov eminent ol Nmeric .1, where Reason had 
j triumphed over lire- aitifuul elistme turns of Kuro- 
; pean policy and bigotiv, and “where Providence 
j had unloleled a scuie as new as ii js august, as 

* tela Mating as it is unexampled " Priestley’s 
J icplies were e mu lied, as might be* expected, in 
1 less turgid ihetoin ; but it is obvious lrom their 
i terms that he was much alb e ted bv and grateful 

* tor the warmth of bis welcome. 

j \mitlsl the general 1 bonis there was, however, 
e'ne- dissonant note It < one (mm William 
Uobbett, and was sounded with e liarae teristic 
violence His pamphle t. “Observations on the 
I 4 .migration ol i Martyr to the Pause ol Liberty ," 
was a scurrilous attack on Priestlev ll was the 
lust ol a senes oJ lampoons signed “ Pe te-i Poreu- 
i pme," nuinlv diieeted against American states- 
J men, which resulted m convictions lor libel, and 
Cobbett was lore eel to leave the- < ounlrv. 

■ \lle*r a lortmglil's s(a\ m \<-w York Priestley 
j moved to Philadelphia, then (lie seat of < iovern- 
me nt, where he was welcomed by llu \merican 
Philosophical Societv, wbieh had bee-n founded 
in lyjy bv bis Inend hiankhn But Philadelphia 
had few attractions lor him. He found it 
“ unpleasant, unhealthy and mtolerablv expen¬ 
sive-" “only a place lot business and to gel 
money in," and be soon moved to NorI hum her* 
land, where*, with the exception ol an o<*e asional 
visit t<> Philadelphia either to lecture or to preach, 
he- remained to the end ol his days, He vvaf> 
invited to accept a professorship of chemistry 
in the* Medical College* en Philadelphia, but as 
tins would require his resident e* lor at least four 
months of the year in that city he declined it. 

At Northumberland he occupied himself in help- 
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ing his youngest son, Henry, to clear the land, in 
planning his new house, working' at his “Church 
History,” and occasional experimenting. Towards 
the < nd "l lyej:; he -.ent papers to the Ameiie'an 
Philosophy al Sotie-lv on the analysis i»t atino- 
spliei ii al air and on tin generation ol air 
Irom w.etei, ulm ii Idled tweets qilailo page-, of 
sol. 4 ot tin. I i.niMi lions ol that It artied bods. 
These paptis have little or no s< ientifn saint*: 
their mam mien st < misnts in the la<t that tin s 
were the lust < ont nbution 1 la made 'll \meriea 
to thi literature* ol < hmuslrv As was the < use 
with all his papers, tin s were written m the lan¬ 
guage of phlogistonjsm, and Stahl's doetime was 
alreads on the wane, < \ in in \ oung \nuina. 
In the same \<ar Ibicstlcv lost his favourite son, 
Hours ‘ It was a biller blow, Irom which neither 
he nor his wilt e-vet wholly recovered Indeed. 
Irom this tunc Mis. Prie stlev \ health steadib 
detlined, and nine months later she, too, passed 
aw.i\ Slu* was a woman ot rem,likable loitilude 
and strength ol charactei, gene-ions and aHee- 
tionate, and a tine helpmate* to her husband. 
Her greal-gi anddaughtc r, Madame Belloc-, has 
paid a worthy tribute to her mrmor \. 

Theie s\c te now inmouistliat Priestley intended 
to return to hngl.md, or at least to Hu rope, and 
he art nails < ont< mplatcd taking up Ins residence 
in brume It is doubtful whether he was ever 
whnlls tee oneileel to Ills hie* in \mern a He 1 said 
hunselt " Here-, though I am as happy as tins 
countt \ mii make me . I do not led as ] did 
in hngland. lie had occasional lits ot depres¬ 
sion- all tile limn' nan.likable for a man ol his 
usually set c ite and equable te mperament. He* 
le*lt, too, that Ins 1 * e li.ita< ten as a philosopher was 
under a e loud." lMilogistonisin was a lost c ause*, 
and, m spite o! his efforts to Ke rp it he* 

understood quite well, as Ibof Smith saw, that 
“thee nl ue ehc mu al w oi Id w as against him H\- 
[)eiimentmg was now irksome to him, and, as In¬ 
states. In- b« i a me “quite* a\e-rse to having Ins 
hands so much m water"; moreover, lb icstJev 
wn.s an e mine nth sue lable being, and lie had little 
conge mal sneielN m \oi tliumbe-t lanel 

He simph hungrt eel tern letters bom his friends 
m hngland He- wrote- to LuuKev : “I cannot 
express what 1 leal when I receive* and read vour 
letter s l gi-m ralh slu'd mam tears over them 
He* tunnel more' inel illnir to the-ologv, interested 
himself in the* polities <>1 the- eoimtrv, although 
he took no active- part in them, wrote* on public 
education and on the* organisation of the* college* 
which President Jetfewm e ontemplatcd lor the 
State of Virginia. Hc^was still, at times, drawn 
to science, for he* had fitted up a small laboratory 
NO. 2717 . VOL. 1081 " ' ' /l 


adjacent to his house, and the experimental work 
lie did in it was embodied in “ S»x Chemical 
I-,ssa\s,“ whie h were e'ominiiimaled to the Ameri¬ 
can Philosophical Society and are* printed in their 
Transactions. I he essays consist ot miscel¬ 
laneous observations ot no special sciemlific value. 
Indeed, jt must be admitted that Priestley s chemi¬ 
cal work in Arncra a added little to his scientific 
reputation. i he laboratory, a small wooden 
building, ie mains much as he hit it It will 
shortlv be removed tea the* C ampus c>f Pennsylvania 
State College, where it will l>t* preserved as a 
memorial to the famous chemist Much of the 
apparatus is, however, m the possession of 
Dickinson College* (Pa.). It is to he- hoped that 
it will be ultimately dcposite*d in the laboratory--- 
surelv tlu- most fitting place lor it It would add 
greatlv to the histone interest of the memorial. 

It was on the piazza ol lbirstley s dwelling- 
house that tlie men who assembled on August J, 
1H74, to celebrate tlu* rente-nary ol the* discovery 
of oxygen, then and tlicit* founde* 1 the American 
Chemical Society. 

1 he opening year ot the new century found 
Priestlev sufle-nng from the. mlirnuties ol age. 
He was now n< arlv toothless, which, together with 
his incurable* stutte*r, added to his dilhculties ol 
speaking. Moreover, his sense* of heating became 
impaired, and he was obliged to use an em- 
trumpel. He was, however, thankful that his 
ryes did not fail him. During one oi his visits 
to Philadelphia lu had an attack of pleurisy, and 
tor a time- Ins hie was in dange-r, while ocea- 
sionallv he sulfcied from ague-. He said ol him¬ 
self : 

“ Tho’ I was newer tobust, l liardlv knew 
what sickness was before- my seizure- in Phtla- 
delpliia, but the old building has since that had 
so many shocks, that 1 am apprehensive it will 
ere* long give way But I have abundant reason 
to be- satisfied, and shall ivtne Irom life* coftviva 
snhtr 

His apprehensions were soon to be- icalised. In 
the- spring ot 1S04 he had a dangerous fall, and 
stra.ncd the- muscles of the thigh, and lor a time 
w.is obliged to use- crutches He suffered from 
the cold ol the winter ol 1X04, and again con¬ 
tracted pleurisy, Irom which he died on Feb¬ 
ruary (>, in tlie seventy-first year ol his age, 
breathing his last in the act ot e (greeting a proof- 
sheet. 

lb of. Felg ii Sm th gives the J idlest and best 
aceejunt of Ib.estley’s hie in America which has 
ve-t appeared. He serins to have tapped ever) 
available sburce of information, and Has had 
access to many fetters and memoranda hitherto 
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unpublished. The book serves to complete the 
lite-historv of one who has been staled .1 v ' hern 
ami 1 \ pe of the intellectual energv ot the 
eighteenth century,” and whose name, m spue 
of hi*' error- and his misgmdtd lovaltv t<► a false 
phdosopln, is imperishable tivd tn the annals ol 
seiene e. I. L. Ihoki'F. 


! of Aotinomvoetes. is perhaps fhe best, but again 
: suffers from a too timid and unimaginative view- 
J pomt There is the usual consideration of the 
relation <>‘l the organisms to c.ubon, mitogen, etc. 

all nselul dat.i, but the verv impoitant en/\mic 
relations ol \t linornvcetes, tlu-n ant igonistio or 
additive reactions with othci mu 10-01 ganisins and 
their lum lion in Ihe soil mHimm. ihe \eiv 


The Actinomycetes. i 

Morf'hologlt' mid Biologic JSr Shahli »/>»/_ c . • 
(Arfnioniycetcn. ) Bv Pro! Rudolf l irske j 
Pp 1 \ 4--h- l-Tafel 4. (Leipzig: (it hauler | 
Borntiaeger, 1921.) 10K marks. 1 


''“TAMILS uilunu 1 by Prof. Rudolf I u ske, ol llu j 

1 Rolaitical Institute at Heidelberg, on the j 
moiphologv and luologv of the Aelmotm retes, 1 
-= forms a \alnable addition to tlie literature of this 
j subjei l. In a gemeial introductory e hapler time j 
ate an account of the occurrence of \( Imoimn tes , 
in Nature and an annotated list of 1 re orded spet 11 s, j 
lefeicm cs being given to nii»in.il descriptions j 
j his sc tioti also contains a disc ussion of the rela¬ 
tion of At l inonncetes lo Bacteria, Mm oh.u feria, 
flvphoimt eli s, etc . the 1 eom lusion hoin which 
main of is would dissent being that the former 
aie a primitive stem liom whuh the latUr have 
been derived. 

The second section, dealing with the morphnlogv 
ol Aelmonn < eles, suffeis from the lack of a 
thorough comparative- stiah of growth foinis 
under diffeicnt standardised 1 ondit icjiis. .Still, 
Prof. Lit ske approaches Ins subject with a mote 
t \perimt utal and dvnamie attitude ol mind than 
th.it ol a merit Ament an investigator of A< tmo- 
rmeetc morphology, and his results are cor¬ 
respondingly enlightened. In the sludv ol higher 
organisms fhere has been developer} a phvsmiogi- 
tal aualoim ; in the study of lower organisms 
[x rhaps our greatest need is a physiologie al 
me>rpho!og\ When we abandon teleology and 
learn to inteipret shape and stnieinre in terms 
of pinsjetM hemie.il relationships we shall begin 
lo funld a true miero-organisrnal morphnlogv 
The Aetmonncetes would he a good grcaip on 
which to commence. Prof. Licskc finds that ibev 
possess a true mycelium with typical monopodia! 
branching, and “ Luftsporen ” are formed endo¬ 
genously. The questions of cell nuclei and a 
possible primitive sexuality are left open, but it is 
disappointing to bnd “involution forms ” dis¬ 
missed as merely teratological growths --surely 
oncologists and bacteriologists have too long 
been content with this futile label. 

The third section, dealing with the physiology 
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interesting pigimnls produced these u.d other 
vital tssiw s arc- treated too simimmlv the 
fourth srition de als with arum d and human 
diseases sin h as “ Madina fool," “ lumpv jaw,” 
< 11 . 'j line is also a useful summut \ of methods 
of staining and ihe population of spuimuw. 

I he last sei lion ol eight pages concerns flic 
\e I nn hum e tes m then relation to bight 1 plants, 
and is meredv a verv inadeepiafe a« conin' oj potato 
scab and the root nodules ol the aide 1 Ihe* work 
closes with a bibliography ol 47-S title's, of which 
aie (b nn.m, while iinpoitanf vvoiks such as 
Pom cl’s e oniprehe'iisne mnnogiaph an omitted. 

Ihe most seuous dillre ulty m the study of 
\ef inomu e'te s is the specific' detei mination of the 
organisms isolated, and h<*i<* Prof Luske work 
gives no help It needs to be' supplemented by 
I)re'i lister’s beautiful drawings in ihe /h'fmUtei/ 
(Iti't'ltc .md W aKsinan’s < ulfnral data in tlit* 
Journal of lUu lenologv 'the book is finely pro¬ 
duced with in text illustrations and foui beauti- 
I nil v coloured plates, and in sj)ite of its defer ts is 
a verv valuable* addition indeed to the literature 
of this important and obscure group e»f organisms. 

\\ . B. Bun kij y. 

Emin Pasha's Last Collections. 

Die Tngebm her von Dr. I'.ntin Dnsihn. llcr- 
rmsgege/mu nnt I'ntcrstnt ung e/c\ Hamburg- 
isihcit Shniles umi Jer Ilamhtngiu hen Wisscn- 
v< hiilllii hen Shilling von Dr. /< ntnz SIahbnanu. 
Band <>, Xoo/og/ve he I ut -in luunigrn h'.nuns 
mid \eine Uriefc on Dr. li. HarUnub hearheitet 
von I'rot Di II Si huhnlz. Pp vm f joi. 
(Hamburg mid Braunse hwe.-jg : (icorg Wester- 
maun, 1921.) .’no marks. 
r I'M 11 C volume* under njurw gives ns notes, 
1 inamlv ornilbologH.il, on the last collec¬ 
tions made bv tins remarkable Herman Jewish ex¬ 
plorer in the equatorial Egyptian Sudan, me hiding 
the south-eastern part of the* Buhr-nl-gha/al 
region, the Latuka-Lango dislriet, and the north¬ 
west coast of the Albert Nyan/a; bill ihe author 
treats also of lards and mammals which have 
come under his observation in the countries 
between the south shores of the \ ieloria Lake and 

p 
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the Zanzibar coast. His correspondent c ceases 
with the middle of iftcjo. It contains interesting 
allusions to Dr. Sclater and other English orni¬ 
thologists, to Dr. Junker, and to members of 
Stanley s • xpedition, and a rather pathetic touch 
in his own assumption of the role of the Wander¬ 
ing Jew. 

1 hough this volume dials mainly with the birds 
of equatorial Hast Africa, it lias some \ery inter¬ 
esting notes on the mammals. Kinin had become 
aware ot the presence in Hast Alrica pioper ol 
a striped form of hyena, unknown to him in any 
survey of the I’pper \ile regions. More than 
this— ho has noted hints as to the existence in 
the Manghettu or Mabode country, within the 
north-eastern limits of the Congo basin, of some 
type ol, “zebra." I here is no zebra- so far as 
we are advised within the limits ol the Congo 
basin, or west of I ang.mv ilv.i, or even ot the main 
stream ol the Nile. No type ot equine zebra or 
wild ass - has been seen west ol the Nile within 
the B.ihr-al-gha/al basin. It is clear th.it these 
scraps ol inhumation reaching Kmm indicated 
not anv zebra, sttiving beyond the habitat of 
this striped horse, but the okapi. 

Dr. Junker, about 1S86, wrote a note or two 
about a large antelope which was found in the 
Southern part of the Manghettu country, and 
which had a portion ot its hide curiously striped. 
He seems ti> have hern aware that the creature 
had cloven hoots, and therefore dirl not style it a 
zebra; but he had evidently seen the strips ol 
striped skin on the limbs of the okapi with which 
the forest negroes decorated their bodies. Stanley 
in 18K9 heard stories of the okapi from the 
pigmies, and styled it “a large donkey.” 'Ibis 
volume ’.ill he ot very gnat interest to orni¬ 
thologists. H. H. Johnston. 

Our Bookshelf. 

Tim l laywvrker's Handbook. By A. B. Searle. 

Third edition, revised, enlarged, and largely 

rewritten. Pp viiii^Ki. (London: C. 

GriHm anil Co., Ltd , 1921 ) 21 v. 

This handbook is a useful compilation from cata¬ 
logues, journals, year-books, etc. There is little 
or no attempt to show the original sources, and 
special work like that due to Mr. Bernard Moore 
is incorporated without referent e to the dis¬ 
coverer. lor the proteelion of the author him¬ 
self, it would have been better had he given the 
authorities for some of the extraordinary state¬ 
ments made. T here are so many ol these that 
the book wants using with some caution. For 
example, it is said that “ ball clay should not 
leave any residue on a sieyc of 120 holes per linear 
inch.” Anyone familiar with ball cl^ys (mows 
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that this is wrong, and anyone not familiar 
with those days would appear foolish if 
he rejected a delivery on this authority. 
We are also told that “ enamels are always 
opaque," and there ore several other mis¬ 
leading statements of like calibre. T he table of 
common chemicals and their scientific names and 
lormukc would be much improved if it was 
revised by a chemist, for some of the scientific 
names are hopeless, likewise the formula'. For 
example, “ socialite " (common term) is “ a 
felspar ” (scientific term); gypsum and plaster 
are both given the fotmula CuS(), 2ll„C>, and the 
same mistake is made higher up the page, while 
Hint is given as amorphous silica. Some of the 
names ot defects are translated literally from the 
German, instead of into the terms generally 
employed 111 this country. 

1'he book serves a useful purpose; the data 
are handy for reference, and they arc skilfully 
•it ranged. It is with the object ot getting it 
seriously overhauled that the unpleasant task of 
emphasising some of the mistakes has been 
undertaken. 

laver pool Marine Biology Committee - l.M.B.C. 
Memoirs on lypiuil British Marine Hunts and 
Animals. Fdited by Frol. W. A. Hcrdman and 
l’rof. J. Johnstone. No* 24, .l/Tysm. By 
Nellie B. Fairs Pp. viu+84 \-7 plaits. (Liver¬ 
pool: University Press, 1921.) 4s ud. 

1 nit pirsent is the twenty-fourth Memoir, pub¬ 
lished after a considerable interval, of the well- 
known L.M.BC . series. 1 he animal with which 
it deals is a member ol the Opisthobram hiata, one 
of the two orders ol Kullivneura, to the other of 
which, the Pulmonala, belong the ordinary land 
snails. 1 hough one of these latter animals is 
very usually studud iu the laboratory as an ex¬ 
ample of Gastropoda, Aplysia presents several 
advantages as a type for dissection. It is the 
largest British Gastropod. It exemplifies a number 
of morphological tendencies, and exhibits inter¬ 
mediate characters between the primitive and 
more specialised forms. Its internal organs 
afford numerous links in the chain of evidence 
that detorsion has taken place.” The palliovis- 
ceral nerve cords are long (as in Slreptoneura), 
hut uncrossed (as in Filthyneura in general); the 
nervous system is h-ss markedly concentrated than 
in many other lvuthyneura, and the animal ex¬ 
emplifies the tendency to disappearance of the 
shell and mantle-cavity. 

I he present account will he useful as a labora- 
tory guide; directions for dissection are given, 
intercalated in brackets at the necessary places in 
the anatomical description, and the plates are 
adequate in number and dearly drawn. An inter¬ 
esting section on the history of our knowledge of 
the animal is prefixed. 

The first line of the hook contains a curiouS 
inversion ("The Mollusc of which the present 
Memoir is the subject”); and the word "factors” 

, p- (ft (for •* tributaries ”) reads, awkwardly;. 
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, Letters to the Editor. 

r he Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond the a niters of, refcctid 

maiumripts intended fur this or any other part of Nature. 
No notne taken of anonymous communications J 

Metaphysics and Materialism. 

Is his article in Nature ot October 20 Pr<>t, C.ur 
aintains 1h.1t the principle ol 1 ol.uiv 11\ has ' fi¬ 
rmed " the concept of physical reality, and has 
tally made untenable (he dm tune that uutin is 
al. I iliw-nl most strongly lioin his n»mlusmii. 
“ical “ is ust'U in the only sense in uhuh a behet 
the realitv of matter evi r lias been pan of ph\si«s, 
at belie I is entirely unafiei ted i#\ tin pnnnple of 
luihitv, which invokes the belief as muih as am 
her phwcal proposition, Jheie in.iv be senses <>( 
t* word “real” in which the doctrine that mallei 
real is affected by the acceptance of the pi ample 
relativity, but they are eitlut r< pugn.mt to pin mis 
irrelevant to it. I have evpl.tmed im reasons (or 
is opinion at length elsewheie. but at such length 
at nobodv seems inclined to nad them. Mac 1 be 
lowed to set them out ralhet moie cotuiselv ' J 
First, then, Pi of. Can will admit that “real” is 
ed in at least two senses. He pi estimable smiled 
hen Inst he heaid the old store of the mongoose 
Inch wa-N as unreal as the snakes it was kept to kill 
If he could understand ‘red” only in the meta¬ 
physician's sense, he would not, being an idealist, see 
any point in the story, for he would assett that even 
mongoose and even sunk* was unreal. 'The realitv 
which the traveller denied to Ids mongoose was the 
realitv of common sense, nor the reality of meta- 
phvsies. The ciiterion of this common-sense reality 
is universality of experience. The snakes were not 
leal b» cause (he exjMTienee of them was limited to 
the intemperate friend; other people could not experi¬ 
ence them. 'Ihe mongoose was unreal because if the 
's'.x ware opened nobodv would experience it*. If Prof. 

( 11 r were to say that he dot's not know' vvh.it I mean 
by “universality of experience” in this connection, I 
fear 1 should simply disbelieve him ; for the whole 
of his normal life shows that he recognises and 
applies the criterion like anybody else, materialist, 
idealist, or physicist. 

The '‘real” of common sense i, the fundamental 
‘‘real ” of science. A belief (hat there arc real tilings 
in this sense (which might be, but is not usually, 
expressed by the assertion that matter is real) is 
necessary to science. It is necessary not so much in 
Older that science should be true as in order that then 
should he any science For real things in this sense 
are the subject-matter of science. Science selects the 
material it will study by applying the criterion of 
universal experience. It rejects from its subject- 
matter the snakes which only the traveller’s friend 
could see; it accepts only such snakes ns evervhodv 
can see. It is as absurd to ask whether students of 
science are right to employ this criterion as to ask 
whether Greek scholars are right to accept the uni¬ 
versal practice of Greek writers; if vve applied anv 
other criterion our study would not be experimental 
or natural science. 

In so far as the principle of relativity leads to anv 
Conclusions relevant to experimental science, it depends 
on this criterion ns much as other scientific theory; 
the only observations with which its conclusions must 
be in accordance, if the principle is to be accepted as 
fnte> are observations concerning which everyone 
agrees,. S\r diver Lodge does not differ from Prof, 
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Kddington concerning the distribution of Hie spots on 
the PiincijM' plates, and both ot them would agree 
that, if thev did differ as to that distribution (sav, 
b« cause tbe sjxits wen verv difftiM ), the plates would 
not afford anv evidence on which to base any scientific 
comlusion whalcvei. I he\ agree that the plates must 
salisfv tin- criterion ot siientrfu nalilv hi lore thev 
can proceed to differ m th«-ii interpretalmn of the 
plates N01 would anv dilfernur* between them In 
the 111.11n 1 of scientific iiahtv arise even it ihe hypo¬ 
thetical exper inn ills ol which Plot. Kddmgton is &o 
toild lould a» tuallv be hied {I hold that 11 1- most 
import int to insist ih.it thev cannot he tried), , t nd if 
it wen- iound that two observers travelling with guj.lt 
relative ulocilv dilleird com tuning the simultaneity 
o! events. They would both agree that the observers 
did differ ; and thev would ague that, because ot this 
dilhtem<, the judgment ot neither could be ucepted 
as a valid basis for s< ienlilic argument unless one or 
both could be “corrected “ in some tn.mnei so as to 
remove the di sire partly. The position which would 
arise- would be precisely similar to that which arose 
when first it was noticed that observe!s .it different 
distances fiom a gun differed concerning the simul¬ 
taneity of Hash and report. Some observations which 
had been expected to be "real” w uld have turned 
out to be “unreal,” but enough leal observations, 
concerning which agreement could be- obtained, would 
remain (if anything inn be predicted about an event 
which cannot occui) to make science possible*, even 
as applied to the discupant observations (cf. Phys. 
Zcif., vol. 13, p. 126, 1 <) 12). 

So much for “real” in its fundament.il sense. 
But phvsicists also use the won! in another sense 
when thev speak of electrons or atoms or the .ether 
being real. This sense is not the* fundamental sense, 
because nobody has jreteeived or could )"t<eive an 
eleitron, and because people do actually differ about 
the tpolity of some of these things (e.g. tlu* tether). 
Fortunately, there is no need to discuss in de tail here; 
the significance of this kind of “reality,” for no 
physicist would assert in this sense that “matter is 
real.” If matter is something different fn»m, but 
common to, electrons, atoms, and tether, thru science 
does not assert, buf most strenuously denies, that such 
matter has any “reality.” And that com lusion, again, 
is perfectly independent of the principle <>| relativity. 

O11 the other hand, the principle of relativity might 
have a hearing upon reality in this sense, though not 
on the realitv of matter. For to assert that some¬ 
thing is real in this sense is to sav that some theory 
is believed to be true, il vve believe the theory of 
relativity to be true, we mav assert that some things 
are real which vve shall assert are not real if we do 
not believe the theory But if is not certain that we 
shall do so, for not all ideas of true theories are 
asserted to be real. For example, I do not think 
that anyone, speaking carefully, would assert that the 
frequence of light L real; he would not sav it was 
unreal; hr* would say that the conception of reality 
was inapplicable to a frequency, just as is the con¬ 
ception of triangularitv. Personally, I should adopt 
that attitude towards the ideas of the theory of rela¬ 
tivity; others might possibly differ. 

But if must be noted that anv influence the theory 
of relativity mav have on our views of reality in this 
sense is shared bv other theories. Prof. Carr is quite 
right when he suggests that the theory establishes 
some rather special relation between mathematics and 
phvsics; it gives realitv, in the second sense, to ideas 
which derive their attrar tiveness, not from analogy 
with material laws, but from connection with mathe¬ 
matical form. But so does the Bohr-Sommcrfcld 
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theory of tin* atom ; the basis of tin* fundamental 
hypothesis I piiq nh is purely rn.tthom.it i( al, and 

cannot 1>« staled ap.nl fiom mathematical conceptions. 
So also, I think, does the Maxwellian theory of the 
chcii oinagin. tii Iw Id, but to discuss this manrr would 
lead us too far. All that 1 am eomernid to assert is 
that tluie is no sense of tin* word ' real," relevant to 
exfxrmiental phvsits, m which the piincij>le ot rela¬ 
tivity has a ddiei (Mil kind ul in the me on our views 
of what is real from any other theory. In particular, 
it l)a> no influence whatever on the* belief that matter 
is real in am stunt dir st osi> It mav have some 
bearing on ihaf doctrine in the metaphysical sense; 
but since, . v f l * i < onsider abb philosophic reading, l 
am stdl un d»h to disiovir what nu-faphy eins mean 
bv “ real," I < !< uivtannol discuss that question But 
since again. I ran unde i sf.mil st h nee without under¬ 
standing ntetaphx sie s, I am naturally convinced that 
the two .ire (omphnlv independent. 

Normw* R. C^Memir. 

I >k. Nuiniw (' wri’in li has not undt i-tood me. 
PiohuMv dunking that 1 am an idealist philosopher, 
lie has supposi (| tint I must be- arguing that there* is 
no se i< ntitu re-aldv m the* a< e opted meaning that is, no 
scientific elite iron of reality and that the naturalist's 
mongoose, foi example, has just as much or just as 
little iedit\ as the chunk.nd's. What I was pointing 
out was the fact that the* [>rim iple of re'lativifv is 
the u jm lion o( m.n-iialism. Mateti.alism is a <aiis.il 
theory of si ienlific reality. It is the argument that 
yvhe-n y\< pionounee anything in our sense-experience 
to he* real we imply an inelependent cause of it. 
\(Tending to the principle of relativity, tin* inference 
is entirely urine u-ssirv’ and to insist on it unscientific. 
Instead ot this e aiisal theory relativity offers a simple 
cot responde m <* theory. I lie Minkoyy ski-Fnnstein uni¬ 
verse lousisls of events* co-ordinated bv obsetvc'is in 
their diflemit systems of refi'n-iue What is essentia! 
to constitute the “real event " of anv obse-rve-r is 
that there should be point-to-point rorre'spondcnce 
bet w e'en his co-ordination of it and the different co¬ 
ordinations of olhe i observers. The 1 co-ordination of 
an event bv anv observer that is, hi-, perspective of 
the event is no! an effect yvhich is tin* appearance 
to him of a “ raiis.il " reality, blit an actual case in 
point of the reality itself The' “e-vent " in the four- 
dimensional continuum, and its track the “world- 
line," in i e-fni tiling the notion of scientific reality has 
relepated sinmtifir materialism to its light place in 
the limbo of scholasticism Whatevn bis disagree¬ 
ment, at h ist 1 )r ('.miplu-11 not'd not he alarmed for 
the' basis of xei« ntifu re-search 

Nmi inher f| M. Wri nos* C \kk 

Hybridity and the Evolution of Species. 

1 \m soiiy to say that the- postscript ot “The Writer 
of the Ai tnle" to nrv letter on p. 274 in Nvri’HK of 
October 27 is not according to faits It was he who 
used Trillium, Dina, and Noli opus as evidence 
against “bad |x»llen M being an indication of hybridity; 
this evidence appeared to me to he insufficient, and 
I stated the re ison whv In his postscript “The 
Writer of the Article" makes no attempt to refute 
my arguments against his view, but says : “In surh 
cases ns Trillium. Ditea, and Noliopus it is not 
sufficient for him |meaning me) to suggest that thev 
must he hybrids merely because the-v have bad pollen," 
though l have never suggested this, or referred to 
Trillium, Dirca, and Scoliopus in any of my previous 
writings. . r 
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Perhaps I may be allowed to make use of this 
occasion to state ill) point of view shortly with regard 
to the question e»f bad pollen. I do not think that 
bad pollen is proof of a hybrid origin, but consider it 
as “suspect"; neither do I share Jefliey’s view that 
absence of bad pollen is ft sign of a non-hybrid origin ; 
as a fact, I know that it is not. Some of my segre¬ 
gates of the uo.ss Antirrhinum gluttiwsum x majus 
have bad poll* n, yyhile- others line not J fur trier 
thrnk that “The Writer of the At title" is mistaken 
in his view that the tfn-oiy of mutation requires the 
incurrence of a certain projxirtion of defective germ- 
cells. 1 he facts are these .--When do \ ries found 
bad pollen in Oenothera Lamarck tana lie accounted 
for its pnsc.nct- on the assumption that this defect was 
caused by mutations, we now' know that O. 
I amarckiana is a hybrid, so that it is much more 
probable that hybridity is tin- cause- of tin* presence 
of bad pollen , recent cytologic.il work seems even to 
prove this. 

May I beg zoologists to answer a question I should 
like to put ti> them, namely ' fs there any evidence 
that the presence of oligopy retie and npyone sperms 
in some inserts and molluscs is due to hybridity? 

I might finish my remarks here we-ie it not that 
“The Whiter of the; Article" reproaches me* with 
“begging tin- question " at issue-. Nothing is farther 
removed from my intentions, se> that I desire to deal 
shortly with all the* poults mentioned by him. fie 
argues that it militates against th« general applic¬ 
ability of ih« origin of s|x*cies bv li\ In 1d1s.1l ion that 
not all British roses me- hybrids 1 fail to see the 
force of this atgume 111, as it is well known that 
homo/ygotcs can arise* fr«>in a cross without showing 
any sign whatever of tin ir hybrid origin; con¬ 
sequently, the fact of specilii purity can never he used 
as an argument against a hybrid origin 

Not doe*, the- fact that pollen sterility and fer¬ 
tility behave as a pair of ch.uueleis in the sweet pea 
and the velvet bean tell against the- origin of that had 
fiollen by hybridisation, as “The Whiter of the 
Article" seems to think, unle-ss he can bring forward 
arguments in favour of his contention which are 
unknown to me l nlil then I must acknowledge I 
fail to see how behaviour of a character already exist¬ 
ing can rtvcal its mode- of 01 igin ; tile idea that specific 
characters do not segregate while varietal characters 
do is. of course, obsolete 

“The Writer of the Article*" finishes his remarks 
by pointing exit that it will he* necessary to bring some 
more convincing argument in suppoit of hybridisation 
as a constructive evolutionary factor before it is likely 
to receive much serious ionsid<*rnlion from biologists. 
If he means some more.* convincing argument than 
the suggested hybrid nature- of Trillium, Dirca, and 
Seoliopus - a suggestion which is not mine- 1 cordially 
agree with him. I wonder vvhellie-r the following will 
assist him in taking a kinder vn-w of my theory than 
he evidently* does J 

It is a generally acknowledged fact that new breeds 
of animals and plants can arise* bv crossing, while 
no other mode of origin of them has ever been proved, 
although various other modes have been suggested. 
We all know that Darwin explained the origin of new 
forms in Nature fargelv on the mode of origin of 
domesticated race's, so that it is of considerable im¬ 
portance to know the real nature of the* “variations** 
among plants and animals under domestication which 
plnv so important a rdh* in Darwin’s writings. 

Some time ago I happened to come across a letter 
of Darwin himself in his “Life and letters," which 
seems to thrown important light on this momentous 
Question. The letter is printed in full on Pi ^42 of 
the third volume of jhe “life-and Letters V; it was 
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•iddjyssed to Ur. j. 11 . Hilbert, and dated Down, 
Kebruarv 10, 187!)- Tin* following is i)u i one 

vhich mUtests vis he tc 

“It i" admitted b) all naturalists that no piobk-ni 
s m> perplexing as tv hat <aftse> cviv cultivated plant 
o var\, and no experiments as \«t hied have iliitmu 
uiv light on lh<* subj<(l. Now Im i||. Iasi i< u \.ais 
haw bo n 1 xpeimicnlmg in uossnig ,u.i| ||. 

crtdising plants ; and one indin« t 1. suit has -mi pi is* d 
lie much, name l\, tii.it 1>\ taking pains to (ulinalt 
>hmls in pots mid' r 141 »-s dining several mkhsmii 
' vmTalions, umb r neai U '•inul.u conditions, and bv 
t if.ft'i 11) 1 s 111 p llu 111 ill rath to m r dion (hr < ol<>m o| 
llr llowtr ot(in changes, and, what is verv lemaik- 
:h|e, linn Im < a'lir in sum,, id die most \an.ddr 
perils, sin h as Mimnlus, t'if nation, ere., qum ion 

taut, Id r 1 h'isr ol r vs ild sp. < ii's," 

V\ r now know that the tol.un changes and the 
x coming lonsianl to whuh I >arw in ulus w.rr ill, 
rsulls ol the 1 rpt 1(1 d s, 11.|( 1td]s n ion of iie'e 1 o/\ gulls 
ilalrijal. so that the stipposid v uiabibh iwdcnilv 

I is nothing hut s, pupation alhr a uoss. 

\ < Ip. Holland, Now mlu 1 J P 1 oim’ 

li would take too hum ii span* lo i<pl\ in detail to 

II id Ur I otsi\ stale-men's, fni wlmh I have gicat 
I'spe, t I he\ go far ouisi.lr ill, uiipmd point it 
.sue, blit if is 111 >, rssaj \ |o 1 e|er |o tile mole illlpol I nil 
f them, and 11 will tin n pinbabh be sieii that the 
thers are unmaienal. In bis onpmal Inter (\\hki. 
)< foln 1 jy, p ’74), wbitb toninniiled nil m .11 Ini' 

1 mini on Hiilish Kosi s and llvhiidifv" (Nuiki. 
September 14, p. onl, he stars that fellfev’s woilc 
tends “to show that the prvs.ine ,d ‘ bad pollen ' is 
proof inn italics) of a lnbnd ojipjn,” and poes mi lo 
sa\ that this \nw is * 1 in in 11 stnngdiened “ b\ utlni 
work lie eoneiflv slates that 1 took exirplion (o 
that \iew, m\ own view' hfi.ig lint “bad pollen 11 is 
unsafe as a < 1 lit 1 ion of Inbndit\, in support ofwliiih 
1 cited various farts \> some id tbise fails weie 
from a paper of wlmh 1 w is joint aullioi, rhe* original 
article was unsigned, but since this mnlimeiw, which 
was not of tin seeking, lias amm, 1 prefer to sipn 
m\ own name. In his presuit lrit< 1 ! )r. l.otsv seems 
to forpet that the blitden of ptoof rests upon those 
who assume that had pollen is a proof of hvbtiditv 
He s.ivs that m\ postscript to Ins article is “not 
according to facts,’’ and that he did not suggest the 1 
hybrid nature of Ttillium, Dina, and Scohopus 1 
can only ask, if that is the rase, whv dicl he refir to 
them in his oripinal article' 1 (vtolnghal work, which 
is hv no means all ‘‘reernl,’’ pioves that lnhridilv 
is a cause of bad pollen, but b\»no means proves (lint 
it is tin- only cause 

Dr. Dols\ has apparinllv omitted a conskkia- 
lion of lethal factors from his views. This is ,1 
nioie recent discover) which is of much signifi¬ 
cance in the* interpretation of sterdilv, not only in 
Drosophila, blit in various Oenothera forms, and it 
may apply either to gametes or /vgutes. The con¬ 
ception lias already been fruitfullv applied, not only to 
various plants and animals, but also to man himself 
When 1 said (hat the* theory of mutation requires the 
occurrence of a cetfain proportion of defective germ- 
c'ells I had similar cases in mind, and did not mean 
to imply that mutadons were necessarily always 
accompanied hv perm-cell sferilih. But clearly, if 
lethal factors account for perm-cell steiilitr in some 
'■'DCs, if is inadmissible to assume that bad pollen is 
n itself a proof of hvbriditv, We must apply live 
'inception of multiple causes, 

H follows that in any given case, such as that of 
'^pnotb^ra hantarchiana, bad pollen may have 
-riginated from crossing, from lethal factors, or from’ 
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some otliei cause, unless cm- or unuc. ol these possible 
causes i.iu be eliminated Di ).oi-v sa\s, “We now 
know tbai,(h I.anion Luma is a t,v Di id “ One call 
°nl\ .isk how we kiii.w, am! 01 wh.u sense he is using 
iln (eim In lit id lai as (he thn>i\ id mutation in 

[ U.Mothei 1 is (oiucined, it no lonpi t niaiieis whether 
D I iImmi, /,/(iii,i i> a louden lulnid 01 iii t, since tile 
u 1 ’* k ol BiideM has proved that van.us rinse- 
poflnt ilcd wild Amen, an s| )U H's ,d OmioIDiu show 
(iie s une imp.it i,»n hehav it>ui 

1 ‘ 1 Uallv, i Would s.i\ dial if |,y his f I»«.»j \ ,.{ eyolu- 
j t!«’i\ hv hv bi ulis.iiiou f >) 1 .< it v\ mean, 1m1.lv tli.il 

j die ml 1 1,1,is-auq o| telalcd 1,1ns 1-. die touch!inn in 
which evolution has fiequeiitlv taken pi 1, ■ , 1, foi 

< ne, would Iteamlv agree with him loi 1 hive long 
advocaietl di< view that among opt ii-pollmah d plants 
and nusi animals die evoluiionaiv unit is an inhi- 
l> iced mg population of 1 losHv jelaied fotnjs 1 famv 

mam biologists .idluie to a sinuku point of view. 
Bm I l ik<* it tint Di i.1 >ts\ means nun ii more that) 
that bv liis th'orv, and d I umb 1 stand him 1 m icptlv, 
tbit is his 1 easoii lor luitlv denving the existence, of 
g< iiuiiia! (hangts One tan oiilv ok how ivvo visildy 
similar homo/vgous oigautsins when ii'Wail 1 an give 
rise to m w giiiiuna! cliuailus if diev have not 
dining like pievious pi nod id linn is<diii"ii undei- 
gone get niinal < liangi s. K Kl ia.| 1 s 1 1\ri\S. 

King's (‘o||ege, Siraiid, November 11. 

Biological Terminology. 

(a) “Vari\iio\ is die side tuuse ,.| non-inherit- 
ruii (* ( b) “Apul from varianoiis like e\a* lly begets 

like, wlicii parent and child develop undi 1 like con¬ 
ditions fi) “dhe development ol die individual is 
a n 1 apitulalion (with additions and siibl 1 e Imus due 
to \ iriations) ol the evolution of dir 1 .u 1 “ Ibn* me 
thiee statements which si ern lo im "in c/yci/ " iden- 
tiial * To Dr. Bather die hist two n cm identic«il, 
hui not the third. But d tin child in his own de¬ 
velopment step by step rei apitulates (with variations) 
the development of the parent, and the parent in the 
same vva\ recapitulated that of the pi.mdparent, and 
so on to die beginning, how, in die wild, can the 
development of tile individual be am dung oilier than 
a recapitulation (with llu a< < umnlaleil variations) of 
the evolution of lli<' ra<c v If dial b** so, does not 
(/>) necfssaiilv involve (c) J (<) is mcie|\ (/>) applied 

to a suciession of parents and ilnlditii Di Bather 

sa\s (Naii’KF, Oi tuber jy, p. .*71) that ibis is not 

what biologists im an. 'Ihtn vvh.it do iliev mean? 

Ri capitulation “ must )>e one of those teirihle words 
wlmh. like “ inherit,’’ are used, quite inicoiisc iouslv, 
with a numb'1 of diver si and ev«n contradieloi y 
meanings 

If is pleasant to find that Dr Bather approves of 
Pi of (ioodrn Ids address, for probaldv it lias set the 
headier alight at last In mv liumble way I also 

am eiiotinoiislv pleased Still, Di Bather should 

bear in mind the fusion of this matter, some of which 
Pi of (ioudiich indicates As long ago .as the 
’eighties Weismann declared that “an oiganiMi) can¬ 
not acquire am thing unless it alreadv poss« ssi s tin* 
predisposition to acquire ltd’ At di.it time*, too, 
doctors were beginning to insist dim not actual 
diseases, }>m onlv piedispositions to aicjiuie diem, 
were inhc*ntabb VVetsmann failed to p'fieive the 
neressarv consequences of bis own idea predisposi¬ 
tion is all that can fie inherited in the <ase of any 
character ; a!) characters, therefore, are equally and 
in exactly die same sense innate, acquired, and inherit¬ 
able. Instead he assumed, vvdtb Lam ink, that some 
characters are innate and others* acquired, and so 
started the famous -or infamous- Lamarckian con- 
roversy. Sandeman did, however, \erv definitely 
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follow out t!it- iilr.i iii iXijO, a-. ilul \tlam Vilgwu k m 
iNio- II niiibnriu bo nuviMiri, hoir i- uuthoiit) 111 
phiiH. I ,il-o irml in iin \oiy iumibli' v,au, bi-gmmmg 
.»s long ago ,is inoh. 1 dan s.t) i-.nh man in turn 
thought h» was piopuuiuimg sonit thing nn\ Dr. 

('umiMigh.un jm n lives, 1 liopi , that I’toj Goodttvh 
is sj>;n< <J th< disgiau- ot being m\ pupil, anti that 
»*vi n Lh* most m If-ri sjm’i ting biologist nit\, in this 
instant* , follow th» truth without qualms o| con¬ 
st into*. |)r. Balher knows with what leuption l 
nut. I was I old tli.it I v\.is doing haini, ihnt bio¬ 
logists I’otild nianagt tin ir atlaiis quite writ without 
no help, and >o foith. 'Hun tin uoim lamed. So 
jar as I am able to judge, Dr. Bather ohj.ds 
to m\ Lit* is Ik t aiis< ihey am tediously long ami 
because tlnv ate impudent. Ortamlv they me 
long, and doubtless they are tedious. But 1 «ould 
state, or assume, in hall a do/* n words a fallacy whith 
Di Balhei could not i< lute in less than halt a do/en 
Columns Moirover, as ()t Bath**r toiuleouslv indi¬ 
cates, *it has In eu holidav time, timing whith one 
does unusual things; therefore I have used his letters 
• with all level* nee, as a parson might as tests 
wheieon to hang admomtoiv discourses, (hitainlv 
these letters hav** l»een impudent most impudent. 
But hi'te, again, we have the trodden worm. 

Dr. Bather thinks I ought not to discuss variations 
unless I first account for them, which is like saving 
1 ought not to cat m\ dinner unless I tiist 
rook it Must f not accept the given fact 5 I 
am at once accused of being tediously long and 
not long enough. What is a poor man to do*' 
Besides, I have tried elsewhere (“ Die Laws of 
I [credit v," < hap. 5) to do this very thing. 

Primarily variations can arise only in two wavs. 
Either they arc- impressed on the germ-plasm bv its 
environment, or they occur because the germ-plasm 
is a living, growing, changing thing which, like other 
living things, tends to 1 evert to the normal from 
impressed change, especially injurv 'I here e\Uts 
ample ctucial evidence to enable us to reach a 
decision, but much of it lies, outside the high roads 
followed by biologists, in the realms of disease and 
baetei iology. 

Dr. Cunningham's letter (Na'U’RF, November r~, 
p. is addiessed espevially to Prof, (loodiieh, yv ho 

may dial with it it he desires; but one passage refers 
to im paiticular hobby. Lamarck called the changes 
which r< suit from use “ acquited but, thinking only 
of trilling changes which occur at the end of the 
development, he did not realise that the growth of 
the higher animals, cspeciullv man, is due mainly to 
that functional activity which begins to act imme¬ 
diately after bitth. TIis successors employed the 
void “ acquit *-d ” as indicating anv character which 
develops undei mv verv glaring influence Now Dr. 
Cunningham di-lines an acquired character as a 
“change ” (fiom the person’s antecedent self, from 
flic* patent, ttom the race which' 5 ) due to “environ¬ 
ment or modification ” In that case the English 
language is not “ acquired, ” but is “innate” in an 
Englishman If learned bv a Frenchman, it is 
acquired. Heaven knows what it is if learned in 
Jersey. He arcuses Pi of. Goodrich and me of n 
“misuse of voids” and of obscuring “a perfectly 
clear distinction ” ’ The italics- ate mine’ 

G. Arciioxm Run. 

q Yietoiia Road. Soutbsra, November i<». 

The Softening of Secondary X-rays. 

Dr. A. H. CbMPTON iff a letter on this subject in 
Nature of November 17, p. 36b, described aft experi¬ 
ment in which he reflected the Ko ray^ffOro rftrtlyjjp 
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denum Coulidgi tube lhi to a slab of paraffin, and 
measured tile absoiption cik llicient of the secondary 
•><atl<ied ra\" at different angles with respect to tin 
(liuetion ot (he primarv beam. '1 he absorption co 
effuient ol rli< secondary‘l.iv s was found to lie 21) pn 
(cut gn-atu than that ot tire primary Ka beam a 1 
H -ood and i> per n nt greater at W 2o u . This soften¬ 
ing of llu- ra\s on being scattered was still mor* 
pionounud when tlie K lines of tungsten were used 
Dr. Compton iv f«rted to this work as a repetition 
ot mcauiK’in* nis which 1 had pteviously rep*>rted 
(/>/??/. Vfrig., September, n»2i), in which no such in¬ 
crease in absorption aftet scattering was observed, 
and h< attributed im negative result to an unfavour¬ 
able (hour ol wave-length and angle. Apparently In 
did not understand the purpose of m\ experiment. Ir 
was to settle a question regarding the interpretation 
of energy measuM incuts made with the Bragg spectro 
met* r. \Y«- were not sure that the atom in .1 scat¬ 
tering substance dots not always absorb energy from 
tlie incidtnl rays and re-emit this energy in a manm 1 
(haraetei istic ot the atom and independent of 0 . Mj 
problem was to find out if such an efleet need be 
eonsidi red in ordinary speilromchr measuiements. 
The wave theory of stall* ling predicts a certain 
amount ol softening due to the finite si/e of the atom 
and to a sort ol Doppler effect, but not nearly the 
ohseived amount, espev tally at large angles. 

As Di (’ompton suggests, there is pi nimbly an addi¬ 
tional souk wh.it softer radiation due to collisions of 
electrons n leased within the scattering substance by 
the primary ia\s. Such a "fIuoies*ent ” radiation 
should diminish with as obseivrd. 1 he softening 
due to the finite si/e of the atom should also, in 
genet al, diminish with 0 and be negligible in the 
t haraetei istit radiation, which is believed to consist 
of relativ<h sustained w ive-tinins. Softening due to 
these lecognisid cans* s * an thus be minimised bv 
using the sustained rhai act* risl ie rays, large wave- 
lengths, and W as small as possible 1 (hose these 
conditions, which were unfa\mu able to the Compton 
effect, ltceaiiM 1 f wanti'd to eliminate it so far as 
jKissihle. The negative result simply indicates that 
with light atoms the indirect unpol.u Ned radiation 
sought is not gnat * nough to requite consideration 
in ordinary crystal measurements. S. f. Pumptow 
\YoiieHer Poh terh **c Institute. Worcester, 

Massachusetts, November <S. 


The Molecular Scattering of Light in Liquids and Solids. 

As was pointed out by the late land Rayleigh, the 
basis of his theory of the blue sky, namely, that th» 
molecules scatter the incident energy independently ot 
each other's presence, is only true tor gasCs in con 
sequence of the freedom ot movement the molecule' 
possess in lhi- state of matter. In connection xvill 
the problem *>f the colour of the sea and of deep 
waters generally it is necessary to know the scatlet 
ing jxnver of ordinary liquids, such as water, and 
find this can be verv simpk accomplished bv applicn 
lion of the theory of local fluctuations of density ark 
ing from molecular movement, originated by Einstei 1 
and Sinolucliowski and utilised by the latter to eluci¬ 
date the phenomena occurring near the critical state 
'I he general formula for the scattering power of 
fluid is 


*r 2 RT8 
18 NX 4 




whore /3 is the compressibility of the substance, p i 
refractive index, R. T, N being the usual constants > 
the kinetic theory,. The scattering pOW<!f of wot- 
••eoiWM out frotjj thij formula asab^ui i%> tlrnes th. 
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» a [ r- Not only is tins m agreement«ith obx-rvn- 
ft but J find tbe coefficient of extinction of light 
5 to (.tattering 

8rr 5 RTf if 
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stlv Hpirscnis the observed tran'pnrinov of puit 
tvr in the region of (ho spectrum where there is no 
ective absorption. Work is now in piogie-ss testing 
• foimula in the case of other liquids, 
t is clear that an application of the same idea 
local fluctuations of optical duisitv and of Debve's 
•orv of the. thermal movements in solids would give 
theoretical scattering power of tianspaiem eiwals 
ordinal) light. I Ins is aLo being tested. 

C. Y. Kamw. 

:io Bowha/.aar Street, Calcutta, October 15. 


b Tendency of Elongated Bodies to Set in the North 
and South Direction. 

I hk letter from Sir Arthui Si buster in Nailkp of 
tobu 20 last requires amplification and amendment 
one particular. The setting tendenev of an 
ngaled hodv depends u|hhi iis method <>f support, 
suqxndid, with the euitie of gravit) not fro lo 
and fall, it is at its “lowest ” position whin 
Sing 011 the equipofential section of maximum radius 
>f cuivature, /.<*. tends to set east and west. \ 
loafing hods, on the other hand, wlieie th<• centre 
*f gravit) is free to 1 i-e and fall, is at its lowest 
shen Istng on lh<> equipolential of minimum i.uluis 
>t cuivature, i.e. north and south. The whole inattir 
> fully discussed in an article bv Mi. \V. 1 ) Lambeit, 
if the United Stales Const and Geodetic Survey in 
he 1 went an Journal of S<icnco for Siptemher last. 

The tendency of the lod 0} a toisitm balance to 
of east and west was pointtd out h\ B iron Hot v os 
11 one of his earl\ papers, prohahh one of those pie. 
enteil to tilt' Intel nation il litodelic (‘oiifi rence, hut 
am not able to lav m\ hands on the exact nteience. 

K II Orom-Hims 


Ophion luteus. 

h is a quite common exponent e to see Ophion 
ulcus fh into houses at night attiacted bv light. I 
lave nnself i.ipluied at least half a do/on speciimns 
hat had in a single hour flown into a mom in th.it 
vav. Not long ago Dr James Waterston, at mv 
equest, dissected a fresh female *>p..cim« 11, and found 
n it a poison gland, reservoir, and duct similar in 
harm ter to those recorded ns being presuit in certain 
ithcr species of lehneutnonid.e. 

M. R du Buvsson, in a paper (Rev. il'RntonuAogu', 
oh 11, p. 257, 1S02) which I have onlv reo-nth 
een, states that he had often been stung by Ichneu- 
nonid.e of the Ichneumon, Pinipla, and Ophion 
‘roups; hut however much poison nuv have Den 
njected, the pain and inflammation produced by the 
sting, he sa\s, lasted only a short time. He dis¬ 
sected a large number of specimens belonging to all 
the groups of Iehnoumonida\ and alwavs found one 
or several poison glands present. 

'Die larvie of Ophion lulcus appear to he parasitic 
in the caterpillars of many different species of 
Lcpkioptera; hut it would appe ar to be the case- also 
that the female docs not pierce the skin of the- cater¬ 
pillar to lav her eggs inside. She is said to lav them 
on the* skin. That point probably needs confirmation. 
Rut however that mnv he, it seems to me- incredible 
•hat the female won tel mistake the arm of a young 
lady for a caterpillar. In M. du Buysson’s case, the 
inject had always .been held in. the hand or otherwise 
irritated be for $ it attempted to sfmg, and this seems 
NO. 2717 .'VOX., 108 ] .... 


to be ilu* general experience. He \v«s never 'pux/Ied 
to divine the pur|>ose of the sting, icgarding it, no 
doubt. simpl\ as .111 act of seli-ek feme; and that is* 
tlie » \plan.n,ion which 1 would venture to suggest in 
r« plv to S11 Hubert Maxwell's lutu in N VTt'KK 
of November 10 ( . I Gahan. 

. Natmal llistorv Museum, S.W.7, 

Novembei 14. 

lx respect of Sir Hubert Maxwell's It tin in 
Nut hi ol November 10 on Ophion lii/.m l.inn., 
mav we hopi that the insect caught fla^fantc tit hi to 
was pn si 1 ved in eneler that the- spun-x might In- 
placed ht-voml a doubt, these large red < )phionid.r 
being almost impossible to difh 1 e-nli.ile at a glance t 

Ophii'ii luUu\ is appatenlh a uuetuinal inset 1 I 
have observed it at night hunting for Diauthuua 
larva*. file sjHi'ics is eieeliltd with a long list of 
hosts, chiefly Not tend moth catei pillars. 

\lujnst all Je hue umonula* will “sting ' 1 or attempt 
to it liamlleel, ilu male-'- included (though, of t oitrse, 
11101 phologic allv incapable), hut that anv nfemhei 
should make an attack unpiovoked is most unusual. 
O. lull us anil allied specie's ,ue extn nn lv bad- 
temper. (1 a fail wliwIt hampers work with them in 
confinement, os lluv n-pe-atedly “ sting” potential 
hosts to death without attempting to parasitise them. 
I’uliaps this iiiitahihtv was the 1 auv of tin- unusual' 
a M.at k K S union. 

Pathological l.ahoraloiv. Minislrv of Agiiiul- 
1 in * , Hnrpuielen, November in. 

Sex-manifestation and Motion in Molluscs. 

1 i>o not wish to piolong tin- ehsiussion upon sex- 
dilleienliation and inode ol life, though 1 v< ntuie to 
think that Di. Orton’s n plv in Nvii kl of Novem¬ 
ber j to mv letter in the issue of Oetobu t \ b-avc-x 
si viral questions vm\ nine'll as lluv w e 1 (- lufoiC. 

On mam points 1 find uivsilf in agieement with 
l)r. Oiloii, though 1 coiisieler that the* me ielenn of 
se.x-diflerenti,ition in the Molluse.i dens not exhibit 
that general eom-Iation with an active- lial.il de¬ 
manded bv Di. Orton's hvpothcsis. I quite agree, 
as 1 said m mv pievious letter, (hit main forms 
originallv coilsitb re*d dine ions tthtv he monmioux; 
but I think it is fot Dr Orton to prove- l li i-. and I 
shall await his demonstration with interest. | would 
like- te> [Hiiiil out, however, that il will ju>( he- enough 
lo slunv sc\-(hmioc (a turnover from male ness lo 
femaleness, or vuc versa) The impliiatinns ol Dr. 
Orton's In pothesi- entitle- me- to demand fioui him 
something in ilu- natuie of permanent he-imaphiodite 
hums G. C. Robson. 

Natural History Museum, S W.7, 

Nove-mhe r 1 p 

Sinistral Limnaea peregra. 

Last ve-ar I started a breeding experiment with two 
paiis of sinistral Lminaea pcrt’gra given me bv Mr. 
J. W. Tavlor, of Leeds. The first two geiutafions 
have- not come out on any plain plan, and il is neces- 
sarv t<> eairv them further if the mode of inlu-riiance 
of this verv rare fotm *>f one of our eouunonesi fie-di- 
water snails is to he worked out. But tin vnung 
have now quite outgrown the* possibility-* >f mv 
estahlishmrlit, and if anyone would take e.v.-r some 
of them and breed them out (which is quite simple, as 
then want little’ attention) thev would be doing me a 
service. \. F. Bene OTT. 

University College Hospital Medical School, 
University Street, Gower Street, W.C.i, 
^November 7. 
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Some Problems in Evolution . 1 


In 1 ’khI . Kowix 

1 u<is m.irh one hundred \c.ars ago that Charles 
I).uum iM'o.m in*, .■,* it nidi* Mudic ^ in ihe j 
l nivtisilv ot i.dmbtirgh No inorr luting sul>- 
jett, 1 llnuk, Lotdd b<* lound lor an address than 
ecitaiu problems irhumg to Ins do« time ot i volu 
lion. iVrhap* t!u best way o| treating these 
general subj**ts is by living to answer some 
definite que-a ion . lor instant c , \\ * max ash. 

“ \V h\ an some «h.na*Urs mlicnUd and others 
Dot In 1 hat.i< I* is xx«' mean all those ijii.dities 
and piopciius possessed by the oignuism, and h\ 

I hi* uiuun 1 ,ition o! 'Ahull xxe ties* tibe it • its 
weight, , hap*, 1 (dour, its stn^Une, uiin- 
posilum, and a* lollies \r\t, what do we mean 
b\ irth* filed - 1 It is most impoi taut, it pos¬ 
able., cle.uly to dehiR this trim, sme< mu*, h ot 
the * imliuxi rs\ m writings on ( volution is dm 
to its us* b\ x at ions authors with a \ * 1 \ ddlet* nt 
signih* an* < sometimes as mere 1 eappearam < , at 
other tun* s as a* Inal transmission or transit.rent c 
liotn on*- gtiieialion to the next. Now, 1 propose 
to use the word nh< ntance meiel) to sigmtv tht 
1 eappearam < in the offspring ot a character pos¬ 
sessed In the ancestor a tact uhith may he 
observed and described, regmdlcss ot aii\ theoix 
as to its * ause. Oiu question, then, is: “Whx 
d*i souk * li.ua*‘t* 1 s reapp* ar in the offspring and 
otliLt s n* )L S 

It is sometimes asserted that old-established 
eluuac t* rs an inhetited, and that new lx -begotten 
ones aie not, or are less constant, m their re¬ 
appearance I his statement will not bear ^ritual 
examination. for, on one hand, it has Ik en 
eoiu'lusix el\ shown bx evpenmeutal breeding that 
llie newest iharaitiis max he inherited as con¬ 
stantly as the most ancient, provided thev aie 
possessed j)\ both parents - While, on the ’oilier 
hand, few chain* ters in plants can lie older than 
the green colour due to chlorophyll, \el it is suffi¬ 
cient lo * in oil the light Irom a gcnnmatmg seed 
lor tin* giMimess to lad to appear. Again, ex er 
sine** Ihxunian tunes \trtebiales have inherited 
paired eves , \*i, as Prol Sloek.ird lias shown, 
d a htll* magnesium chloride is added to the sea¬ 
water in winch the eggs <,j tin* fish hundulus aie 
developing, thev will g 1 x * * tise to <mbrxos xxilli 
one median t x. lope.tn eye ! Nor is the suggestion 
any happu1 tnat the, so to speak, moie deep- 
seated and tiuulameutal (harm lets are more con¬ 
stantly inherit*.*! than the trivial or superficial A 
glance at organisms around us, or the slightest 
experimental trial, soon convinces us that the 
apparent l v least-important (haunter max' re¬ 
appear as constantly as the most Iundumeutal. 
Rut while an organism max hxc without some 
tt i\ ini * hat a* ter, it can rarclx do so when a funda- 

1 Abridged from the prcsidmli *1 >»ddie*s tlHufred to Section I> (Zoology) 

"f 1 he British Association ,*t IUhnburyh on September t) 

* We ijurjxwely <et n«id« compticnti.^due to hybridisation and Mcndelian 
"eRregatimi, which do not directly bear on tb« «ju«stron» nt isMje. 
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mental character is absent, hence such incomplete 
individuals aie seldom met in Nature. 

Vet undoubtedly some ehaiaclcis reappear with 
out lad and others do not. 11 it is neither ag* 
nor unportan* e, what is ir th.it determines then 
inheritance ** I he answer is that foi a character 
lo reappear m the ollspnng it is essential that the 
germinal ia< tors and the t n\ nonmeutal conditions 
which co-operated in its lormatiun m the ancestor 
should both be present. Inheritance depends on 
this condition being lullilhd. I 1 or all characters 
aie ol tht Haltin' *>l iespr>uses to en\nonmenl, 
thex aie tin products or icsiilts ol the interaction 
bet \x ten the lac tors ol inheritance (germinal 
lac tors) and the surrounding conditions or stimuli 
l his power ol itsjjonsi or tea* lion is no myslcri 
ous piopcity ol organisms it is the e lie* t pro 
duced, the dislutbante hiought about by tin 
apph* ation ot a stimulus \11 the special 
properties and .utixitus ol living organisms 
utimutclx depend on th< u in* tabohsm, o! 
whuli giovv lb and lepioduction are the 
i'li i**l numilcstalions. lire cours* ot meta¬ 
bolism, and, consequently, the development m the 
individual of a (hataeier, is moulded or con¬ 
ditioned by the * uv it onm* ntal stimuli undei which 
it lakes plate. On the otlur hand, the living .sub¬ 
stance, piotoplasin, whuli is undergoing meta¬ 
bolism is the maternal basis of the organism. It 
has a specific composition and sttueUire peculiar 
to the particular kind *rl oiganism com ei ned, and 
this is handed on to the ollspnng in the germ 
cells Irom winch stalls the new generation. 1 lie 
inheritance' ol a character is due, then, not only 
to the actual transmission or transference* ot this 
specific “germ-plasm” containing t lie same 
factors oi inheritance (germinal 1 actors) as those 
from which the parent developed, hut also to the* 
iactorial complex developing under the same con 
chtions (unironmenlnl stimuli), as those undei 
which the parent developed. Any alteration eithc 
in the ellet live environmental stimuli or in the 
germinal 1 actors will produce a new result, vvd 
g r r\c use to a new character, will cause the ok* 
character to appear no longer. 

N’oxv what is actually transmitted from on* 
generation to the next is the complex of germina 
lactors. Hence we should carefully distmguis! 
between transmission and inhet rtanc e. Much u 
the endless confusion and interminable eontro 
version about the inheritance of so-caUe*' 
“acquired characters” is due to the neglect o 
this important distinction. for it is quite clea 
that whereas factors may be transmitted, chai 
aeters as such never are. The characters of th 
adult, being responses, are not present as sue! 

J In a letter to N\ri iik Sir Raj I.imkcWcr long ago directed attention 
the importance of this consideration who* d*s<cu';*jnR inheritance. He a '■ 
pointed out that Lamarck* first law, that a new stimulus alters the char? 
ter» of an organism, contradicts his second law, that the effects of prtvio 
stimuli are fixed, by inhatu^uce. (Natcr*, vol. ji, 1 S 94 .) 
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1 the fertilised ovum from which it de\clops, 
ey are produced anew at every generation . 4 \«, 
stinctioii in land or value can he drawn betun-n 
araelers. 

If .some are inhciited n^yiilailv and othcis an 
it, the distinction lies not in the riatuie 01 mode 
proilutiion ol the iharaeters Ihenisehes, hut m 
i' < onslancy ot the Tutors and loiiihtioiis w In. h 
w use to them, 'lints, although then- is only 
e kind ol character, there an tno kinds ,,'t 
1 i.alHin. 

Mil'll ”1 the confusion in evoluiHouaiv htcr.i- 
r e is, I think, due to the tise ol the win'd \aiia- 
n in a loose manner. Sometimes n taken to 
an the decree ol diveiprmr between two m 
'•duals , sometimes the charai li r jtsi-lf m uhuli 
■y dilter, sin h as a i olour ot spot on a huttei- 
s ami;; at other turns a vanctV ot race dillet- 
from the noimal lomi ol tin spec irs. J| . 

•s ol thought and i xpressum is to be an.uned, 
•.lord lariation should mean the extent or 
;iee ol dtllerence helueen two indiuduaK or 
" :m indi\ idual and the ,tv crape ol the 
lies, tlie divergence ol the new lorm from the 

_; 111,1 - 1 »C'V eharaeler or assrmbhipe ol , h.u - 

■ amis, hut a tlifleri me winch can lie irnaxund or 
~.at least estimated. We shall then find that a 
.vaiiation is ol one of two kinds (which may, ot 
course, he combined): the first kind is due to 
some eh.mpe in the complex of effeitive ciniiiiir 
’mental stimuli, tin second to some rlianpr m 
the complex ol minium] fai tors. 

I he second kind, to uJuih [lie name mutation 
has been applied, will, unde- constant conditions, 

‘ fie inherited since the new complex til l.utois 
will lie transmitted to subsequent perierntinns 
'he lust kind ol variation, which lias been i ailed 
a noditii at ion, will also he min riled, pimided, 
ol course, tlie < lianpe ot simmliis peisists In 
cilia r case, new iharaeters will result, lint here, 
arpmi, we must lie laieful not to appK the terms 
jntilation and modilication to the chain'lers thtmi- 
• si Ilfs, as IS SO ol ten done’; lot we thin umlio- 
^ 1! '' I he i 'infusion ahr.tdv exposed in the po] m la r 
hut misli adnifr distinction between “acquired’’ 
■'ad "non-tti tjuncd ” < har.tetei s. The t lull acters 
due to mutation or modification are, of couise, 
indistinguishable by mere inspertioii, and can 
onh be separated by experiment. \ mutation 
oi'a’ established should pive rise, under uniloiiii 
conditions, to a new bailable character, and inav 
he detected b\ rfossiup; with, normal members ol 
the species. 

So far observations and tests have shown that 
"Cu characters due to modilicat ion onlv reappear 
so lonp as the new stimulus persists. 'I he tbfter- 
euce lies not in the value or permanence o! the 

* hi oiler word-., atl .liariitrrs iro " Acr|inr.*<l iliirniK tie lilVtimo ,.f the 
'■Jivulual an d ' inherited” m tic .,10. here domed tits ,im a.e emc 
oamnii. Mil. It the v.vtiic -view w.ocut vor ited liv I'rof A Se.ltjwi, k m J,|. 

<‘t n >vrt in !*\xy, anti it has tLo l>«»en <ievt I >««* 1 l.y 

^ Archdall Krid .-md 0 fh<T< * 

1 . 1 f a P' r rnutation *' miqht V (jivdi to the «dlcran>m in thefviorv 
' ' , 0 variation due to it Til* - Kilter micht then he t rimed n mm.i 
_ ,! J' variation and would he opposed to n modification il i.m.itiort Ai 
k* ferln “mutation" in applied to three dtfleicnt thing* the 
rd ™ ge , the variation or difference, and the hew product, re*pon sc 
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new character, hut in the causes which nive rise 

to It." “ 

Il IS hull mote than a jvl.itit mi. to state that 
lor the ptodtu lion ol ,m t.io.inein m ,,| ,mv ot 
its ch.11.1. n is both pi iitiie.il f.a toi , .mil ,- m iron- 
mint.ll stimuli an neiessaiy, and that cl evolution 
Is 10 lake plat, then must lie . Ii.mqi 
both \ et I lie 1 li.mpt s m 1 in 
t" he iln 


. pro. 
y'nip lines 
mu 1.11 inn. 
pn sei v 1 , those 
I 1 

Mil \ l\ f 


nit' or 

•i‘ i>*is m, 1 \ lx hold 
mn,r inijioi i.tnl. 1,1 .in m\,moment 

\\ lti( )i on tin w In ill ,ihri s | Mil In ih in v flu 1 • 

1; i U\ 1 1 in Mimul.ition .dom, dm ia m 

.*<i.tj>t.*l j t»i» ol nrw (h.imiUis dm to 

1 tuitm.il stlriiion nuliii’Lth 

1 in toi ml < omplexi s whit'h ir^poml m ,1 I <« \ < >u 1 «i 1 > 1 «' 
1 I" olhtr winds, .hi oi^.inism, t« 
m the simple (or n\ist(iu<, must juesiui that 
• isst-nihla^r ,,| fm tors ol inhitil.nut u lu< li, under 
tlm t-vislinw nnnommnt.il conditions, will ^ivc 
1 isc Jo .h!\ ;tfit.'it^cons < hi 11 .'etc 1 s 

In answer to a further question, lit us now tr\ 
to < xpl.un what we mi an when we lonti.ist the 
otpuniMii with its eiiviniminnl. In its sinijilest 
and most ahstiael form a hvmp oipamsm max he 
likened to a voile\. Ili.it mixture ol hiphly rum- 
(ilex proteins we i all |)iotijpl.isivi. iIn jitnsieal 
ivasis ol life, is jit-i petiially undci pomp tran.s- 
lonnalions of matter and incrpv. so loop as hie 
persists. Inwards the venlie ol the voiles the 
lily;Ill-Si compounds an- eimlimiallv hemp built up 
and ciitilirnt.illv hemp broken down, new material 
(food, water, o\v pen | and enerpv an broupht in 
at the periphei v, and old ni.clen.il ,m,| mieipy 
(work and heal) thrown out. 'I lie pimcipie ol the 
1 onserv almn ol eneipy and matter holds pood in 
orpumsed hvmp proi esses a, p does in the 
tnotpa 1 iii ‘ w 01 Id out sj<|e I 111s is the pus > -s w t* 

1 all metabolism, and it is at the base ol all the 
i na ui f est at mils o! life, h i oin the point ot v u w of 
biolopua! serein e life is founded on a 
and 


oiitiimous pin sieo ebenucal pio 
less diiiahon so loop as eoinhlions an 
just as a 1 11 e will i ontniue to burn so 
is at hand \o one slip, no snip! 

1 an lie ■Still to Ilf liv mp tlie vv lu.li i 
slam is -.il u I irai t ions, < v ei v l;n! 

I SSI II 11,11, 1 (.ill's 1 it lit. S till hh-pioii 


onijilex. 
ess ol end- 
lav i mi able ; 
loop as fuel 
■ - ulisl.im e, 

ham ol -aa.li- 
il w llu Il is 
\ striatn 

o! non In mp m.itti r vv nli stoia d np i m rpv is built 
up into the hvmp voiles, and apam passes out as 
dead matter, liavinp vuliiid iij; tin emtuv neces¬ 
sary for the pt rlorniani i ol tlie v.uiou, ailivities 
ol tlie orpanism li mm| is taken m than is ujven 
out il will prow and suh-dividi. I he eomplexilv 
ol tlie orpanism may increase by the lorm.ition ol 
subsidiary, more or less interdi pendent, voitues 
w it Inn if. 'I lie perpetual plow 111 and I fans mission 
ol tailors ol inhei ilani e, tin eoiitinmlv ol the 
perm-plasm, is hut another nspc t ol th 
linuitv ol tile mi laholir proi e-s loiimiip (h 
of the uiniinmtv of life in evolution 

Kut all environmental stimuli aie not i sternal 


ori- 

a sis 


llf-in cori'-tant 
oimnonl^f 


' W'c mi.l'l |M*r)t ijix ihr two . l,y r 

ami irroiMUit v. 1m ■> t«*i., <>i 1 n.imi tl ’ ind “a. (l tnt 
(I'M. 4 *, when dtMnlin.' nmnu'iiw. Ji shonld be mr.i ti ihcrcbA th it one ... 
.irfjiijretl fi^o.tily (under nutin^l t.uidili(.i)«,) ( thr otjn r <> t .isto lallv (when 
,nfection oc< uj»> Krmi •.rerp-* in when the term “ acouired in wiiposed to 
4 'oon-»cqM»red ” or to "inherited ” 
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to the organism. Just as the various steps in the 
metabolic piocess are dependent on those which 
prei < ded them, so when an organism becomes 
ditt* mil j; 11< d mto parts, when the nrain process 
hi wanes sub-divrdt d into subsuhatv ones, these 
rca< t on earh other. What is internal to the 
whole becomes external to the part An e\t< rnal 
stimulus may set up .in internal mi tabolie ( hange, 
giving rise to a response the extent and nature 
ol wlnilt depi nd on thi stmiture ot the 
mechanism and its state when stiinulaled, that is 
to say, on the Hied ol previous responses. Such 
a response ma\ ail as an internal stimulus giving 
rise to a lurtlur irsponst, uhuli may modiiy the 
first, and so <m. Burts thus Income marvellously 
fitted to m l pnni;, inhibit, 01 temulate each oth<*i s 
action; <md thus arises that [»mcr ol individual 
adaptation, or s» If regulation, so < haraderistu of 
living organisms. I he processes ol temperature 
regulation, ol respiration, ol i xcrelion are < x- 
arnpli s ol six h di lx ate sell-regulating mechanisms 
in oiuselves But one ol the great advantages 
llicrebv gained hy organisms is that they i an 
refill.lie their own growth and ensure theii own 
“right” development. Whereas the simplest 
plants and animals are to a great extent, so to 
speak, at the mm v ot their external environment, 
o\< ept m so lar as they can move from unfavour¬ 
able to more favourable surrounding's; whereas 
their di.iiiK leis appear in response to external 
stimuli which may ot may not be present, and 
o\<r which thev have little or no lontrol the 
higher organisms (more especially the higher 
animals), as it uete, gradually substitute internal 
lor external stimuli. hood material is provided 
in the ovum, and the size, struiture, and time ol 
appearance ol various charaiters .ire regulated to 
a great exten! b\ use and by the secretions ol 
various ciulocnn.il glands, the action ol which has 
been so successfully studied, among others, by 
Sir K. Sbarpev Schaler in tins university. I bus, 
as is w ell shown in man, the higher animals ,x quire 
considerable inch pendem e, and are little alter ted 
in their development In minor changes ol environ¬ 
ment Inheritance is thus made, secuie by en¬ 
suring that the necessary conditions are always 
present 

\\ v m.iv seem to have wandered lar front our 
original question, hut the answer now appears lo 
be that onlv those characters can be regularly 
inherited which depend for their appearance on 
conditions always fulfilled in the normal environ¬ 
ment (ixtcmal or internal); and those characters 
will not be Mgularlv inherited which depend on 
stimuli I hat rnav or may not he present. 

Now it will hr said, and not without some truth, 
fttut all this is iiuti' < oninumpl.ioi .ulnultvd by all; 
bul, if so, it is, 1 think, often limited or mis¬ 
understood in discussions on heredity, nioie espe¬ 
cially in semi-popular writings, and sometimes 
even in sen nlilu’ works, However, I quite \\ ill* 
ingls admit that the real problems Darwin left to 
he solved by the evolutionist art: the nature of 
the germinal factors thettselves, and more espe¬ 
cially the origin of, the differences b6tw6eo-,thetti t ‘ 
’ NO. 2717, VOL. 108] - 


the origin of those changes which give rise t<> 
mutations. 

That these factors 7 must at least be self-prt- 
pagating .substances, subsidiary vortices in tlx 
mam stream of metabolising living piotoplasm, b 
certain, since they grow and multiply repeatedly, 
to be distributed to new generations ot germ-cells 
That they may be relatively constant and reman 
unaltered for generations seems also certain, sinci 
organisms or their parts can continue almost un¬ 
changed for untold ages. that they can act in¬ 
dependently, can be separately distributed into 
different germ-cells, and can be re-combined scents 
likewise to have been proved b\ the brilliant work 
of \ 1 < ndel and Ins Inllowcrs. So independent 4 and 
lonstant do thev appear to be that modern 
students of heredity 0 ml to treat them as so 
many beads in a row, as separate particles them- 
selws endowed with all the propet ties of inde 
pendent living organisms, the very propeilics \\< 
wish to explain. While not pr(‘pared to accept 
these views without quahhi alion, it seems to me 
that it i an st arcely lx* doubled that some such 
units must exist whether in the 1 form ol discrete 
pai Laics or meielv ot separable substances. But 
not until these laetois have been brought into 
relation with the general metabolism of the 
organism, as links m the chain ol processes, will 
the problem ot inheritance* approae h solution. II 
the theory is t> be e ompleteel it must attempt U> 
explain how they come* to ehfler, how their orderlv 
behavioiii is regulate el, m what functional relation 
they st.mel to each oilier, wh.it is the 1 metabe>h< 
bond between them. I li.it harmonious processes 
in.iv be* i an ad out by discrete elements in Co 
operation is shown in ums ol symbiotic vombina 
lions sue h as the In hens, or the green algae in 
stall animals as Ilvelra and (\>nv oluta. Here an 
origin,11 Ly independent organism takes its pine 
and <le>es ils work regularlv m another organism, 
and mav even he propngat(‘d and transmitted from 
one gene ration to the -next m the germ-cell ! Mo u 
msiruetiv e, also, aie the 1 naently studied cases H 
b.aleiia and yeasts living regularly in e'crtain 
special tissues ol various specie s of insects, when 
they exeit a definite influent e on the metabolise^ 
(see the works ol Bierantoni, Buchner, CilaseH 
These no doubt are mere* analogies, but thev 
s( rv < 

(n all prohabihlv, them, factors of inheritane 
txist, and the lumlamentn! problem of biology i 
how aie the Jartois of an organism (hanged, v 
how does it acquit c new factors? In spite of it 
vast importance, it must be confessed that littl 
advance has been made towards the solution <’ 
this problem since the time of Darwin, who con¬ 
sidered that variation must ultimately be due t 
the* action of the environment. This conclusio 
is inevitable, since any closed system will rea< 

< Herbert Spencer s “ physiological unit*," Darwin's “pangtu 
WeisimnnX “determinants, ' are nil trrms denoting Outers, but with son 
what difTrtmt meanings More recently Prof VV, Jnhannscn (“ Etero** 
der exakten Erbhrhkciulehre,' iqoq) has proposed the ferni “g*ne” f< ■ 
factor. “ genotype" for the whole assemblage of factor* transmitted hv 
.species, and “phenotype” for the characters developed from them. '1 1 
clear *y»teot of nomenclature, *0though much wed in Afipvice, ha* not b« 

[ generally adopted t* t bis.tiiduntry. 
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b stale equilibrium and continue unchanged, 
unless affected from without. To sav that muta¬ 
tions are due to the mixture or re-shufthng ot pre¬ 
existing factors is merely to pn-.h the problem a 
step farther back, lor \\e must still account lor 
their origin and diversity. 1 he same objection 
applies to the suggestion that the complex ol 
factors alters hv the loss of certain ol them. lu 
account for the progressive change m thi* couise 
of evolution ol the factors ol inheritance. ami foi 
the budding up of the complex it must be sup 
posed that from time to time new factors ha\e 
been added; it must further be supposed that 
new substances have entered into the c\rle ol 
metabolism, and have been permanent!) lncnr- 
poiahd as sell-propagating ingredients entenng 
into lasting relation with pre-existing iaetois. 
We are \\oil aware that living ptotoplasin con¬ 
tains molecules of large si/c and exti aordinai \ 
Comp)e\it\, and that it mav be urged that h\ iht ir 
combination m dilterent wavs, or hv the men re 
grouping ot the atoms wjihm tlum, an almost 
infinite number ot changes m,i\ icMilt. more than 
sulhcient to account lor tlu* mutations winch 
appear But this does not account lor the* build¬ 
ing up ol tin original complex. If it must be 
admitted that such a building process oiue 
occurred, what tight have we to suppose that it 
ceased at a certain periods We are driven, then, 
to the conclusion that in the course ol evolution 
new material has been swept tiom the hanks into 
the stream of germ plasm. 

Let it not he thought lor a moment th.it the 
admission that la< tors an alterable opens the 
door to a Lamarckian interpretation ol evolution! 
According to the Lamuiekinn doctrine*, at all 
events in its modern hum, a character would he 
minuted after the removal ol tin* stimulus which 
.ailed il forth in the parent \ovv ol course, a 
response once made, a eliaiaetu nine loimed, 
mav persist lor longer <>r slimier turn according 
as it is stable or not, hut that it should continue 
to he produced when tin* conditions nru^.iiv lor 
its production are no longer pi»MUt e- unthink¬ 
able*. It mav, however, he said that tins is to 
misrepresent the eloetime, and that what is re allv 
me*ant is that the response mav so reae I on and 
alter the* factor as to render it < apable ol pt«>- 
duemg the new eharaetei under the old conditions 
But is this interpretation *an) more credible than 
the; first? 

Let us return to the* possible alteration ol 
♦ actors bv the environment. I nlot tunatelv there 
is little evidence as vet on this point. In llu* 
course of breeding experiments the occurrence of 
mutations has repeatedly been observed, hut what 
led to their appearance* seems never to have been 
so e'loarlv established as to satisfy exac ting critics. 
Ourte lately, however, Prof. M. F. (iuyer, of 
Wisconsin, has brought forward a most interest¬ 
ing case of the apparent alteration at will of a 
factor or set of factors under definite well-con¬ 
trolled conditions. 8 You will remember that if « 

8 American Naturalist % vol. «!5, tp«i ; Jour, of Exp** Zoology^ vot. 31, 
Waal j. f 
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tissue substance, blood-serum for ln&tfen£0, of one 
animal he injected into the circulation of another, 
this seeoml md»v idual av ill tend to react hv pro¬ 
ducing an anti-hodv m its blood to antagonise or 
neutralise, the* cites t ol tfie* foreign serum. Now 
IToL tiiivet’s ingenious experiments and results 
mav he hncllv summansed as tollows. By rc- 
pcabdlv mjeiting ,1 fowl with ihc substance of 
llu lens of tlte eve ol .1 lahhit he obtained anti- 
le*ns se t uni, On mjee ting tins "sensihMd” scrum 
into a pregnant female i.rbhit it was found that, 
while* tin* mother s eves remained apparently un¬ 
affected, some ol her offspring developed dele dive* 
lenses. I he* defects varied front a slight ahnor- 
mahtv to almost e nmpiete disappeataiie c \n 
de fe« ts appeareel m untreated controls; nodefeets 
appeared with noti-sensiliscd se-ia. On bleeding 
I lie* delre t ivv oil spi mg loi m.inv gener ations- these 
delects weu* lound to he inherited, even to 
tend to inn ease and to appear more olten. When 
a detective rabbit is e tossed with a normal one 
the delect seems to behave as a Memlclian re* 
c e*ssive c h.uacter, ilu first generation having 
normal eves and the delect reappearing in the 1 
second l uithn, P10I. (mver claims to have 
shown that the* delect mav he- inherited through 
tin* male as well as the female parent, and is not 
due* to the* direct transmission ol anti lens from 
mother to enibrvo in idem. 

Il these' remarkable* results aie verified, it is 
clear that an env n onmeutal stimulus, the anti- 
lens substance, will have been proved to ulfeet 
not onlv tin* developmenl ol the lens in the em- 
lnvo, hut also the* <*e>r responding Iaetois 111 the 
gi imi ells ol that emhrvo, and lhat il c auses, by 
origin.ilnig some destructive process, a lasting 
tiansimxsible cllec t giving use to a heritable 
mutation 

Prol. tiuver, however, goi’s Lutlici, and nrgUCS 
that, since a rabbit c ,111 also pioducc* anti-lens 
whin injec tc-d with lens substance, and since.* in¬ 
dividual animals can even produce anti-bodies 
when healed vvitli thru own tissues, thitcloic the’ 
products ol the tissues ol an individual mav per- 
m.ineni 1\ alfe'c t llu* lac lots < .< 111< <! hv its own 
germ-cells Moreover he asks, pointing to the 
well-known stimulative action of internal secrc- 
Hoiis (hormone’s and the* like), il destruetivo bodies 
1 an he' prnrluc < d, vv hv not e oust 11 n 11 \ c* bodies also ? 
And so he would have us adopt n sort ol modern 
vet sion ol Darwin's theory ol pangenesis, and a 
Lamarckian view ol evolutional) change. 

But sutelv there* is a wide* ditlemrce between 
sin'll a poisonous or destiuctive* action as he 
describes and any const native process. I he 
latter must entail, as 1 tried to show above*, the 
drawing of new* substances into the* metabolic 
vortex. Internal ser returns .are* themselves but 
characters, products (perhaps of the nature* of 
ferments) behaving as environmental conditions, 
not as self-propagating factois, moulding the 
responses, hut not permanenth altering the funda¬ 
mental struc ture and ((imposition ol (he factors* of 
inheritance. 
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Moreoicr, the early fossil vertebrates had, in 
ra< r * lenses ii< dher larger nor smaller on the 
average than those of the prtsuit dav. If dc- 
bti li< (1 v( anti lens had been contmuallv pmdia cd 
and had «»< ti d, its < H<*« t would have Ik < n eumtila- 
tne. A (onstriK 1 1\e substance must, then, have 
also Ik i i) 1 ontimndly pmduc c*d to < ounU racL it. 
Siu.lt a thiory might perhaps he d< tended; hut 
would it hung us any nearu to llu solution ol 
the problem ' 

llte real weakness ol the thcoiy is that it does 
not escape loan the tuiulanu ulal objection*- m 
liavi* already put Jotward as talal to h.im.ia kisni. 
II an c ft*'* i has be* n prodiued, utliei the sup¬ 
posed < on ai u« ti\ < subs) an< e was pn m ut limn 

ll* r hist, as an ordmarv mutual < nvironnn nlal 
condition n».is>ai> loi the noiinal development 
ol the i hat ,m U 1, or it uiu-.l have hi < n it it m .dm t d 
Irom without in the appli< ation ol a in w stimulus. 

I he same ohj* ( Ikim dot s not appl\ to llu. destine - 

live ellAt. ... doubts that it a fa< tor could 

he dt st 1 oyt d I»y a hot needle 01 puked out with 
line Ion 1 ps tin elle< ts ol the opt ration would 
persist tiiiougliout suhsepuent gi uernlion.s. 
\ru rlln liss, these Jesuits ate oi the greatest 
interest and importune e. 

i hei !• tt mams another ejueslion we must tr\ 
te> answer Ik hue \u lose, nanielv, “What shale 
has the mind taken in evolution/” Imoiu flu* 
point ol v n vv* ot the biologist, describing and 
generalising* on wh.it he ran observe, evolution 
may be re.pie*se nted as a senes of metabolic 
changes in living matter moulded hv the environ¬ 
ment. It will naturally lie objee fe*d that sue h a 
description ol hie and its manitc stations as a 
physico-e he mu al mechanism takes no account ol 
mind. Sme.lv, it will he s.iid, mind must liave 
affected the ionise' ot evolution, and max indeed 
he considered as the* most important fai tot in the 
process \mv, without in llu- le*ast wishing to 
deny the unpor tanee of (he* mind, 1 would main¬ 
tain that there is no justification for the belief 
that it has acted or could act as something guid¬ 
ing or inle-i fering with the course of metabolism. 
Ibis is not the- place to enter into a philosophical 
discussion on the* ultimate; nature of our experi- 
encc and its contents, nor would I be competent 
to do so, nevertheless, a scientific explanation of 
evolution i .nmol ignore the problem of mind if 
it is to s.it[sl\ the aveiage man 

Let me put the matter as briellv as possible at 
the i isk ol m. mm*; somewhat dogmatic. It will 
he admitted that all the 1 manifestations of living 
organisms eh pend, as mentioned above*, on series 
ot physic n-i he mu al changes continuing without 
break, ea« h st< p determining lh.it which follows; 
also that die so < .died general laws of phvsirs 
and ot chemist iv hold good in living processes. 
Since, .so far as living pmees-.es are known and 
understood, th<\ <\m be fullv explained m accord- 
ane'e vvith these laws, tliere is no need and no 
justification lor calling in the help of anv special 
•vital force or other directive influence to account 
for them. Such crude vitalistic theories arc now j 
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discredited, but tend to return in a mol subtle 
j form as the doctrine of the interaction of body 
I an d mind, of the influence ol the mind on the 
j activities ot the body, tint, try as we may, wc 
; < annul conceive how a physical process can be 
I interrupted or supplemented by non-physical 
| agencies. Rather do we believe that to tile con- 
! tuitions physicochemical senes ot events there 
j corresponds a continuous senes ol mental events 
j inevitably connected with it; that the two series 
j arc* but partial views or abstrai tarns, two aspects 
j ot some more complete whole, the one seen lroxn 
i without, the other Irom within, tin; one observed, 

; other felt. One is capable 0! being desetibod 
! in v lentitio language as a consistent senes ot 
i events in an outside woiltl, the other is ascertained 
! In mtrospc 1 non, and is des( nbable as a series of 
1 mental events in psvchxal terms. 1 here* is no 
possibility of tin one altccliiig or controlling the 
other, since this are not independent ot each 
other. Indissoliihl) connected, anv change in the 
(me is necessarily accompanied by a cuirespond- 
j mg change in the other. the mind is not a pro- 
1 duct ol metabolism as materialism would imply, 
j still less an epiplienoim non or meaningless by- 
• product . 1 s some have held. I am well avvaie that 
the view' just put loivvard is rejected hv many 
philosophers, nevertheless it seems to me to be 
the best and indeed the onlv working hvpotheMS 
the biologist can use m the pn sent state ol know¬ 
ledge. I he student of biology, hovvcvci, is not 
concerned with the building up ot s\stems of 
philosophy, though he should realise that the 
mental series of events lies outside the sphere of 
natural science. 

1 lu‘ (jucstion, then, which is the more important 
j m evolution, the mental or the physical senes, 
Inis no meaning, since.* one cannot liappen with¬ 
out the* other. I fie two have evolved together 
/nm passu. \\ e know of no mind apart from 
body, and have no right to assume that metabolic 
processes can occur without corresponding mental 
ptocesscs, however simpk they mav be. 

Simple response* to stimulus is the basis of all 
behaviour. Responses may b( linked together in 
chums, each acting as ,i stimulus to start the 
ne*xt; they can be modified bv other simultaneous 
responses, or by the effects left behind by previous 
response s, and so may be built up into the most 
complicated behaviour Rut, owing to our very' 
incomplete knowledge of the phvsieo-i hemicai 
events concerned, we constantly, when describing 
the behaviour ol living organisms, pass, so to 
speak, from the physical to the mental senes, 
Idling up the gaps in our knowledge* of the one 
1 tom the other. \\ e thus complete our descrip¬ 
tion ol he havmur in trims ol mental processe s we 
know onlv in ourselves (sue li as Irelmg, emotion, 
will) but infer from c\t< rival evidence to take place 
in other animals. 

In describing a simple* reflex at lion, for in- 
stane*e, the physico-chemical chain of events may 
appear to be so completely known that the corre¬ 
sponding mental events are usually not mentioned 
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I all, their existence may even be denied. On 
he contrary, when describing complex behaviour 
fheu impulses from external or internal stimuli 
agdify each other before the final tesult t> tians- 
sited into action, it is th^* murvening phvsuo 
hcmical processes which aie unknown and 
erhaps ignored, and the action is said to 
t* voluntary or prompted by emotion or tin¬ 
t-ill. 

The point I wish to make, however, is that the 
ctiuiis and behaviour of organisms are iespouses, 
re characters in the sense described in the cm her 
>art of tins addies>. 1 hey are mheiited, they 
arv, they are selieted'J and evolve like other 1 har- 
< lers. the (hstin< turn so often drawn by psviho 
>gists ht'tween mstnative behaviour said to be 
tJiermd .md mu lligint behaviour said to be 
aecjinretl is as misleading and as little jusLiliul m 
this eas( as in that ol stria luial rhara«t<is. l ime 
will not allow me to develop this point ot view, but 
] will only mention th.it mstimtive behaviour is 
earned out 1)\ a mechanism developed under the 
mtlui m e of stimuli, ihielly internal, which are 
conslantiv [iiesent in the noimal ruviroiimtnl.il 
conditions, while intelligent hehavu>ur depends on 


responses called forth by stimuli which may or 
may not be present Hence, the former is, but 
the latter mav or may not he inherited. As in 
other cases, the distinction lies m the factors and 
conditions which piotimc tin Jesuits. Instinctive 1 
and intelligent hehav 10111 ate usuallv, perhaps 
always, lombinrd, and one is not moi< punutive 
or low 1 r than the other. 

It would he a mistake to think ti it these 
problems comernmg factors and emn.mment, 
heredity and evolution, are mends matt* is of 
academic interest. Knowledge is pmwi, and in 
tin long run it is always the most ale li use re¬ 
st arches that yield the most pi. n teal 1 exults 
Alteadv, in the (Hull to keep up and inne.iM our 
supply of food, in the constant light against 
(list ase, m education, and in the pingicss oi 
< iv ihsalioti generallv, we aie beginning to appre 
(Mate tfu value ol knowledge pursued lor its own 
sakt ( mild we ac(|ime the power to 1 onlml and 
alter at will tlit bn tots ol mheiitame in domesti- 
catcd animals and plants, and evtn in man him- 
sell, such vast icsuits might be atliuved that the 
jiast triumphs of tin stniue would lade into 
nisigmiieaiu (*. 


Mount 

Bv Inirr.-Cou H. II 

I \ tin issue of \ \ 11 k 1 nl Man li last, 
p 1 j7, I ofleicd some lemarks on the Mount 
Kwrest Expedition. I have now been asked to 
give some an mint of the pi ogress made l»v the 
recent expedition, and to point out some huts of 
interest to men of si mice. 1 have some hesita- 
tte m doing tins, as so much has been vviitten 
try able ollicers, such as Brig.-den the lion. (_'. (1 
Bruce [Geograpfnmt Journal, January, i<)ai) and 
Major II. 1 \ Morshead (Suivuv ol India, March, 
ui.'i), who have done more and been at gieatei 
k ighls than myself. 

The news which has come regularly and rapidly 
through the Times reports tells of signal success; 
fine work has been done, and a difficult task laced 
with all the enthusiasm such an expedition can 
reate. Enthusiasm for mountain reconnaissance 
was displayed on the lamentable death ol Dr. 

\. M. Kelias on June 5 at Kampa D/nng, one 
-if the first to join the expedition; in truth, he was 
dready worn out by previous exposure, lie gave 
lis life, hut not before his knowledge of Hima- 
uvan travel and what the native porter ran do 
Must have been of inestimable value. Vow th< ex¬ 
pedition has completed its first season’s work with 
he object of reaching next veat a point as high as 
>ossible on its flank, I can better attempt to show 
v hat there is of interest not generallv known, 
hat the great height of Everest indicates, and 
■ow much it is bound up with the phvsual 
natures of a vast area and with the gcologv of 
he same. There is something more than Mount 
wrest being the highest peak in the world j 
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Everest. 

(i<it>v\ ia-Ai'n 11 F K s. 

which is bringing it mtlui suddenly into notice 
and proving ot interest to the grneial public This 
something 1 tiopc to hi nip; bclore the reader and 
increase lii.s interest. 

I am en\ions ol the pood fortune ot those who 
mat siaud on llie think o( Mount h,\ crest they 
"ill, indeed, he fortunate men, tor, with a dear 
horizon, they will look over llie world laid out 
Indore them; still more lortun.ile thee will lie il 
they ran ponder on the many problems n presents. 
Would that we could recall Sir Joseph Hooker 
with his knowledge ami power of ohseivation. 
Me must not ioipet what lie accomplished with 
limited means his mapping and hot,mu ul ipeoril; 
nulled, few hooks ol travel aie on a level \\ ith 
his " I limalay an Journals ” 

[ would ask the nailer first ot all to look at a 
good map of India, noting particularly the scale 
of miles to an nidi on which it is compiled hirst, 
1 would direct attention to the peak’s assoi iation 
with a pip-antic geodctical undertaking, the 
measurement of an arc ol the meridian or tin- 
great art series of triangulation which, shilling 
at Cape Comorin, was carried for i piu miles to 
Baring- at the base ol llie Himalaya systematic 
work too technical to explain hero. It was the 
coiu option of Col. Su fh-orge livetest, R if., 
when Surveyor General of India, assist* d hv his 
successor, Col. Sir Andrew Waugh, R F Ifxart 
triangulation gives us the true latitude, longitude, 
and height of the many lofty peaks on the far-off 
Himalayan chain,, with the names and position 
of which the public are becoming- familiar. Among 
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them Everest is the fulminating point, 
It. above .sea-level The great geodesist, 
George Everest* mtroduvul lorupensation bars 
in the measurement of base lines, aiuj measured 
many vvilh man < lions t:\aehLude; he petteeUd 
instruments and produeed a theodolite with a 
circle of 30 in. diametet ; he invented also the 
heliotrope to supersede the pole when observing 
angles. 1 he Survey of India owes everything to 
his creative genius, and Mount Everest is the 
finest monument to his memory. More than this, 
the survey now in progress m Thibet under Col. 
J). Ryder, R I'., the present Survevor General ol 
India, is extending the triangulation to the north, 
so that of the gie.it are may follow and be con¬ 
tinued m.mv miles further. Pendulum observa¬ 
tions will also be feasible, and all will combine 
to give ns a git alt r knowledge ol the figure of the 
earth’s ertist and of those irregularities which 
cause* the deviation of the plumb line from its 
normal direction 

Mount Everest, in common with all lofty points, 
looks over many thousand square miles of the 
earth's surface, which has seen enormous c hanges 
with which the height of the mountain itself is 
closely connected. For instance, the Garo Hills 
are seen from it, j^o miles distant on the south¬ 
east. 'I hey mark the western extremity of the 
Assam Range, oik which is geologically recent 
and of elevation v ot responding with that of the 
Sivaiiks in Nepal which Everest overlooks. The 
view will embra* e the great deltas of the Ganges 
and Hiahmapiitra ; the courses of the main rivers 
will be followed by their wide, sands beds as thev 
issue from the mountains and flow to the sea, dis¬ 
placed as on a map and what a changing map 
it has lain how afleeted bv seismic' action a 
map of absorbing interest Mount Evticst is 
('lose upon the southern f.ue or scarp of what 
m.iv In* teimed an ancient plateau of denudation, 
well shown m Photograph 5 reprodue cel in 
the 1 o'.'gnip/m <1/ jnutm 1/ for October, which 
depict what we see at the present day, 

a surt.ue configuration after thousands of 
soars ol weai and tear 1 he high plateau 
tvne of country of great elevation, none 

of it 1 m low r j.,ooo it., can he said to commence 
m Rupshu, is eontinued on the* Pangkong Lake, 
and widens out rapidly in Kudnk. Il is fairly 
well populaticl bv a hardy rare having many 
goon epialities; ctops are raised with diflicultv, 
but enoimous dorks and herds are reared. De¬ 
nudation lagan with the very earliest Sivalik 
deposits, and 1 ontmued until a quite recent Glacial 
period, one ol extreme conditions. Even here, in 
latitude jS'\ the glaciers were of great extent, 
though nothing < ompared with the lengths they 
attained in the north-west Himalaya when the 
Indus \allcv at Skarelo was filled with ice and 
moraines, and even in the vallcv of Kashmir, 
latitude 34 0 , the Sind \allcv glacier extended to 
the valley itself not tar from Srinagar, and was 
some forty miles long. Although hundreds of 
travellers pass up and dtKvn this beautiful valley, 
how very few of them know.. of this,, yet. the : . 
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rwks, ground by the ice and striated bv the stones 
which were embedded m it, are clearly to be 
seen. 

Dining tin lllat nil period a great ice cap 
e«iv< red all tin country lure; and the work it per¬ 
formed is shown in the rounded outline ol the 
spurs given off Irom Mount Everest. 

In the letter ol October i from Kharta, 
published m the 7 ones of October 21, we have 
the first rciord of the ideological structure of the 
Everest mass. Jt is siioit. but worthy of notice. 
Col. Howard Bury says: “Immediately to our 
left towered up Makahi’s great cliffs of white 
granite, so sleep as to be s*inw free; it is a most 
imposing and marvellous mountain, looking in¬ 
credibly thin, so perpendicular are its sides.' 1 Is 
this granite intrusive? Judging by analogv, it is. 
What hverest is composed of we have ret to 
learn. \\ e have some data to guide us 'in Sir 
Joseph Hooker’s diary ol the Tambar vallev at its 
southern end, where, on the IVmnu River, at 
about ->2i)o ft., he recorded (“ Himalayan 
Journals,” vol. r, p. 192, i,S S4 ): “The rocks 
above yooo feet were gneiss; below this cliffs of 
very mir,neons schists were met with, having a 
north-wist Strike and being often vertical; the 
boulders again were always of gneiss.” 'I his 
■strike (the prevailing one in this area) would ex¬ 
tend towards Everest, and indicates what muv lie 
expected there. 

live valley of Nepal came into existence with 
the great movements in late lerliarv limes, when 
the Sivaiiks were compressed and elevated on ,1 
helt nl 1500 miles A mil tii the strata formed 
Ihe Dun through win. li the waters of ihe Kent 
and hand.ik, keeping [lace with the novation, 
slowly cut tin ir exit to |]ow into the ancient de¬ 
pression of the Bay of Bengal. The Nepal vallev 
is therefore, in its phvsnui tiatures, similar to 
that of \ssam on a very mtn II smaller scale; that 
of the Deyra Dun is on a still smaller one. Look 
mg to the Sikkim side, situated only hfiei n miles 
trom the plains, and towering above them, is lb 
conspicuous point Hvcpmorli'i, i ppSft high. I 

know il well; it is of intrusive granitic It is ,-tff 
■ceiled XX it h Ixangi henjunga In the high, partin' 
range, missed at the Jalap' La. (khamalarl c 
ft., whiih is seen Irom this direction 1 ' 
the 1 a,r 1 It, has been said to lie of an 1 nt 1 usiv e revel 

Doing hai k to the filtieia! period, it is worthy 1 
notice, as not gcner.lllv known, that from five 
moehi deposits of moiamie tv]>e extend to ti 
ulain of the Bhutan Dooars. A stream of lar, 
blocks of granite (one to ft. long) can be follow 
foi eight miles, and is a , onspicuous feature, 
similar extension ol ice action ntav be looked 1 
south of Mount Everest, but not at so low a lev 
in the Nepal valley. 

The next main valley beyond Gvepmoc' 
having its sources in Thibet, is the Am-moch 
I he scarp lies south of Chumbi, as is shown 
the steep fall in the bed of the river to Tsangl 
As it nears the plains it flows directly on to thcr 
there is ao Dun, but a massive limestone of c 
,.ftpbtyn. a^e.. brought up $y a great fault occurs 
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Balia, and thence, by the name of the Bura Tor>a 
in the plains, the stream goes to join the Brahma¬ 
putra opposite the Garo Hills. Curiously enough, 
the Sivalik or Tertiary formation is absent at 
Balia, but it may be hidden beneath the rtoent 
alluvium. b'or tvunty-iive miles it is not visible, 
bin at Buxar the Sivaliks suddenly reappear m 
considerable thickness, and contain abundant 
fossilised boughs of trees, indicating a forest-clad 
rountrv on the north when the\ were laid down 
Phcse sandstones continue without a break and 
with varying breadth to tar-distant Pastern Assam 
at the base ol the Abor Hills. 

lo see the Tcrtianes again as exetnphfv ing 
the extent of Himalayan denudation one has 
Lo cross the broad .illuvial vallev of the 
Brahmaputra some 100 milts south, where they 
ire up against the Assam Range ami tontiguous 
lo the intrusive granite then*. 1 ht v ran be bil¬ 
lowed to Svlhet, to Jainli.i, and the Nuga Hills, 
using m altitutle until they rca< h in the latter 
country a height of 10,000 It., the whole thuk- 
ness bring exposed from lust* upwards The geo¬ 
logical evidence goes to show that this late eleva¬ 
tion ot the Assam Range diveitcd the due«t 
courses ol the Subansiri and Tsanspu <>1 Thibet 
which originally How id through Burma to the si a 
into the present less direct route into the Bay ot 
Bengal, and cnrnpleteh altered the ancient geo¬ 
graphy. and particularly the Icatuics of the Gan- 
getu Delta. 

1 have mentioned granite intrusion 'I his leads 
me to refer to a very ret tut contribution in the 
Journal ot the (>rog 1 apl.u al Sot ictv, Septc ruber, 
K)-u. p njcj, hv Col. Sir .Sydney Buirard, “On the 
Origin of Mountain Ranges” 1 It 1 asks: “Have 
they been elevated by horizontal eompiessmn ol 
die surface, or by vertical nplilt from below?” 
h urlher on : ” It is diflii nil lo he satisfied w ith the 
theoiv that mountains have arisen from hon/onlal 
«<wnpression, and we have lo face the ijiieshon : 
What is the force that has raised mountains J ” 
(m this (ase rh< Ilimakiva) Again, on p 200 : 
“ Ihe highest summits arc generallv composed of 
granite, and the granite masses are believed to 
have risen out of the tiust.” 1 lollow and agree 
with him, adding that actual observation is better 
than the many theories that have bet n put for¬ 
ward, sm h as that of Col. fv. A. dandv, R.l - , 
“that falling stones sink by their own wlight into 
the <iiist as though the taller vv< »c molten.” 

In Baltisian f was first struck In the ev idem e 
that the granite was intrusive, and I had the 
support of Gen. Mi Mahon {Uco\ogUal Mtitfn- 
sinc. 1897, p. 304), and discussed it with 
him. ( came to the conclusion that granite in¬ 
trusion has done more to elevate the Himalayas 
than any other force It penetrates the rneta 
morphie rocks, and has carried them up with it, 
and it can be followed for an enormous distance 
on the outer face of the great range, though 
always in the same relative zone. 

In Nepal w;e have no data to go by, hut al 
the Kali/ River, jo longitude 8o°, the gramtOy- 
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evidently intrusive mapped by Capt. Herbert in 
1^15, after the Nepal War, is a conspicuous 
feature at Nynee I al. Ihe well-known Chor 
leak near Simla extends it, while at Dhurmsala 
• s the most remai kable out-pouring forming the 
Dluuladhar, where, as the late Hen. C. A. 
McMahon points out, it is twelve miles broad. 
Ihe Chatadhar extension, whirr 1 have seen 
ami mapped it mvxell, is seven nubs broad— 
where it has carried up the Nummuiitu formation 
t(» the ( rest of the range- and in its plastic-look* 
ing state appears to lit above the bourn and 
Rli iston ne ioi malions, compressing tin m and 
turning them over to .1 high, reversed dip With 
such breadths of mtnision we have not far to go 
to find a cause for the folding and faulting of the 
buvahks rocks In Kashmn similar granite in¬ 
trusion is met with on tin Pu Panj.d and on the 
Kajnag Range wist of Baramiilla, up to Mo/uf- 
ferahad, with inversion of the Kocene *on the 
south. 

In I he VVmci n port ot Octohei 21 air the trull 
sensational hradhnrs, “Wild Hauv Men,” 
"Human bool prints. ” 1 fear the missing 

link h <is not yet been found, nevertheless, 
the observation lias interest, and can he 
explained hv the fact flint a large species 
of nionkcv, prohahlv of the genus Scmno 
pilhccus, the Ilannman, nr Iamgur, has found its 
wav from the Nepal side into Ihihet, and 1 ms been 
reported to extend north ot the I saiispu. The late 
('apt. (' G. Raveling, R.P , in Ins excellent hook. 
“Ihe fcn'al Plateau ” (pp 222, 22 p, tells ho\v 
( apt IT Wood, R K , saw a troop of monkeys 
in November at Sangsang, vvlmli is neailv due 
nortli of Mount bvirest, nnlortunat« Iv, it was 
loo lati m the dav to follow tin 111 and sec lire U 
specimen. These animals live there all the year 
round a verv interesting fad and to he visible 
at 500 yards it must he a huge spec ics I'ven on 
tile slopes of IN crest tins nionkcv, vvlmli is 01m 
mvoroiis, would lmd plentv to live on, for the hare 
found ev erv w In re in this region is ahimdant 
and easily caught in its forme alter a cold night. 
A luingur could m a few hours he down in warmth 
on the Nepal side, and in all probability the foot¬ 
prints were those ol one retiring before the 
advent of the expedition camp Mr. Briant H. 
Hoch'son, who was for so many vents resident at 
Knlntandoo, brought together a splendid collec¬ 
tion of mammals and buds, and he- is not likely to 
have missed the existence of a new morikev ill 
the valle v ol Nepal, I find that in August, 
he exhibited his extensive series of skins ol mam¬ 
malia at a meeting of the Zoological Society of 
London An abstract of the- specie s shown is 
given (Prom Zool. Soc., p. tH; j), and it is 

stated that Scmno pit ha tt\ cntcllwi ot b. Cuvier 
‘‘has been introduced by religion into the central 
district (/ c of Nepal), where it flourishes, half¬ 
domestic ated, in the neighbourhood of temples.’.’ 
What more likely than that it has met the same 
happv protection in Thibet, the only part of the 
world where all living creatures can live in peace? 
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Obituary. 


N I K (.11 \U\ I s 1 )<>l (.1 \S I* OX, 

\L ol tin last rt pics* at at i\es nl a ginera- 
tion ot distinguish d engineers, Sir Douglas 
1 ’on (in-(l mi November 1 'i, m ins t ighty -sn ond 
m ,ir. ills father, Sir (.'barbs box, had assisted 
Lm siaon m building tin “Novtlts,” oik- of the 
three lot omot 1 v es which compiled .it K.imlull in 
iK 2*), and as a member ol the firm ot M< ssrs. 
box, llendeison and (•> lonstruited the Crystal 
Palace In li\dt Park 111 i.S^o ^1. 

Articled to his lather at the age nl scuntHii, 
Sir Douglas b n \ a< ted as resident 1 ii^im it nf tin* 
Witnev and Raimev r.nlw.ns in iKn^ he was 
taken into his lathtr’s firm, whn h still subsists 
with tin till< Sir Douglas box and Partners In 
this relation In was responsible for the ronsti ra¬ 
tion of. the London, Chatham, and Dover, and 
the London, Brighton, and South Coast Railways. 
Il<- became « ousulling engineer to the Queensland 
Government Railwavs and to various railwavs in 
South Alrua Amongst tile latter mav he men¬ 
tioned the Beua Port and Railway, ami the Rho¬ 
desian railw-.vs, and the remarkable bridge over 
the Zambesi river at the gorge below the \ ictoria 
balls. W ith Mr. Brumees Sir Douglas was engi- 
ncet lor the Mersey runnel, and with Mr. Grcat- 
head for the Liverpool overload railway, a new 
hpeof ('onsti m turn in this country In the Argen¬ 
tine he was consulting engineer for several rail¬ 
ways. When the Manchester, Sheffield and Lin¬ 
colnshire Railway became the Clreat Cereal, Sir 
Douglas’s firm was responsible lor the works on 
the Southern and Metropolitan divisions and the 
Marvlehone terminus. Sir Douglas was interested 
iu the London traffic problem, and constructed the 
Croat Vorthcru and Hampstead tube tailway s 
His firm are consulting engineer to the C hannel 
Tunnel Co 

Sir Douglas box was president of the Institu¬ 
tion of Civil Fngineers in ifkjiy H)00, and reeeived 
the large* pa 11 \ of \meriean c ivil and mechanical 
engineers who (Mine to bngland in that year. He 
contributed papeis jo that iiistitut 1011 f in collabora¬ 
tion with his brother. Sir brain is pox, and some 
ol his (hie! assist.mts), and toolc part in important 
discussions on excavating machines; long-span 
bridges; broad gauge, narrow-gauge, and light 
railwavs Indian tramways; break of gauge; re¬ 
sistances on railwavs; and other subjects. 

Sir Douglas box' took an active part in the 
foundation of the British Standards Committee 
(now Association). This is doing an immense 
work in preventing waste of effort and facilitating 
production in engineering manufacture. 

1 w. c. r. 

Pkoi\ \. S. DmCipim*-. 

Prof. Ai Shkkidan Dim'pint, whose death 

was announced in N T .\n rk last week, was edu¬ 
cated in Paris, Geneva, and Iuttosannc, graduating • 
in science at the last-named. He then proceeded ‘ 
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to tin* C111 v 11 si 1 \ ot hdmburgh, wliere he pursued 
medn al studies, graduating with first-class 
honours in 1X82. IBs intircst from the titsl 
centred in pathology ami in tin* then new science 
ot bacteriology, and alter acting lor a time as 
demonstrator in these subjects at Ldinburgh he 
settled in London, and soon afterwuids was ap¬ 
pointed demonstrator of pathology and curator of 
the museum at St. George’s Hospital, where he 
did excellent work. In lXtji Delepme was ap¬ 
pointed tin' tir>t Prodei jnokssor ot pathology 
and inotbid anatomy in the CmverMty ot Man¬ 
chester. Here he organised tin* pathological de¬ 
partment and designed the new buildings of the 
dcp.ntmcnt. During Ins tenuie ol this piotcssor- 
ship he i .urud out many investig.itions ol a public 
health chut .icier, so that when, twenty years later, 
a department of public health was established at 
the l mversilv, he n signed the ('hair ol pathology 
and was appointed to tile new chair ot public 
health and baiUnology and to be director ol the 
public health labnratoiy, posts which lie retained 
until his death. 

At tin* laboratory Prof. Delepme g.ive instruc¬ 
tion to a large number ol graduates pun ceding 
to the diploma of public health, some of whom 
assisff d in conducting research work, while others 
surveyed the health ot the district bv nujuiiies and 
reports upon the incidence and spread of prevent¬ 
able disease. In this way (lose eo-operation was 
maintained between the laboratory and the public 
health depat tment o! tin* city. 

Among bis researches mav be mentioned his 
report to the Local Government Board in kjo.S on 
the prev alenee and smm es ol luberele b.u illi in 
milk, tin* count*! tion between summer <liarrha*a 
and iood-pmsomng (njoj), and bis report to the 
Mam hosier (its Council on the (oiulitmns neces¬ 
sary to obtain a clean milk supply 

Dining the war Prot. Delepme did good woik in 
a < onsultat 1 ve eapautv as sanatarian and bacterio¬ 
logist, and in ]>artn ular investigated the nature 
and prev «nl ion of trench-foot, a malady which in 
the early days of the war was costing the \Hied 
\t nnes main lives and an enotnious amount of 
disabilitv, and which he showed was due to a com¬ 
bination ot damp, ('old, and constriction. 

Prol. Delepme was a warm and genial triend, 
and his place will be hard to fill. The tragedy of 
the loss of his only son during the war doubtless 
conduced to the ill-health from which he suffered 
of late. R. T. IL 


M. Hf.vky Boi Rc.rr. 

\Yr, regret to announce the death last Septem¬ 
ber, after a long illness, at the age of fifty-seven 
years, of M. Henry Bourget, director of the Mar¬ 
seilles Observatory. After taking his degree, 
in which he gained distinction both for 
literary and mathematical studies, M, Bourget 
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was at Toulouse Observatory for twelve \mrs 
Tinder M. Baillatid, and rained out a successful 
fprogramme of stellar photograph) with the large 
reflector. He also continued his mathematical re¬ 
searches, obtaining the floetoi *s degree for a 
thesis on hvperabeTian groups, and helping in tie* 
editing o! the works of He?mite. He took a large 
share in the photography of the Toulouse /one ol 
,the astrogrnphic catalogue, m the Fins pm. 
gramme ol hjoo, and observed the total << d.ir 
eclipses of i<>oo and i<)o^ !n»m )T< In* and (iu« Ima 

fn i<foy M. Hourgi t br» am< dun tor ol the 
Marseilles Observatory, when he introdmed tin 
seisiuogiaph, the prism-astrolabe for turn tleic i 
ruination, and tin reception ol uuek ss sign ils 
from the Eiffel lower lb .1K0 studied with 
MM. Kabtv and Buissnn the internal mnwiiit nts 
in the Oi ion nebula He later ini rod in ed the Mai 
seilles Circulars and the fotmni! dcs ()bst rvntcin \, 
which have prov rd verv sen ieeablo for tin* dis¬ 
tribution of information coin erning comets and 
minor planets - \. (\ f) C 

Tin death of I lent -(’ol. I' (1 \<>\ l)o\oj\ 

which cuemnd on November 7, at the age ol 
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• st vent) veais, is rreonkd m h'ugiticoring of 

November 11 He obtained .1 e ommission in the 

Koval Fngineeis m 1S71, and in 1899 was 
appointed Inspecting <>•!»» t*1 of K.tdwavs under 
the l>o ml ol liade. His name w is will known 

• in t onnet'tion w ith liupiii ies into railw i\ acudeuts. 

1 l III death o! Biol. CvKirox )"ii\ 1 wnii RT OH 
NumihIh r o is annoumetl m /* ngmi ernig of 
Nmcmhi 1 11. Kml l.amlntl \\ as s< \ t m \ -seven 
: veais oi age, and tor sevetal veirs was piofessot* 
ol 111,11hem itn s, ph\sn s, and met h.iiui s .,t tin* 
Ko \ al \nv al Colic gr, (inniwii h. He was < 1. eted 
an associate mt mhri ol (lie Institution ■ >1 Na\ il 
Anhiteets in iS<>o 

Mi n gte I to see the annoinu emeu I ol the (h ath 
on Novtinbei mot Pitot I*. '1 nmn-suN, professor 
ol anatomv at Bitmmgham 1 ‘mveisit), at the age 
ol liltv \ears , 

It is with much regret that we set* the an* 
iioimt ement ol the death, on November jj, al 
seventv siv veais of agg, ol the distinguished 
philosopher, M Emii i Boi ikor\, me mix r of the 
Institute ol lianee. 


Notes. 


Tin n< w skull h uni Rhode da desenh(*<l h\ Dr. 
\ Smith Woodward in last wok’s Norm- was ex¬ 
hibited In him it a meeting -f the Zoologa il Soc n*t\ 
on \n\nuli. r .v flu skull, which was found in the 
Broken I f 1II Mine at a d< p'h of On ft. In low w it 01 - 
Irvel and <jn ft. lx low gi ound-level, is m a reinai k d»h 
ftesh stale ol [>re*ei \ at ion It »s muili luoki n on 

N* light side and the Imvei jaw is missing ’I he 
In -'n-e.isr is r>t modem hum m Ivpe, and the hone 
not thicker than that of the ordman Kmopean : tin* 
r.ipfU'fiv, though not vet aei uratelv date rinin<*d, is 
rleaih above the lower human limit 'l h< orbit- ,iu 
large and square, with pionounied ovm hanging ridge 
mudi e\trn<htJ lateralh I he foi w ud posiiion ol tin 
foramen magntun indicates that tin skull w is p«-ise*d 
on an Hpr ight It link 'I he pal He is large, bin l\ pit ,ilh 
human, and adapt'd to perfect spee-eh. It is remark 
ahk* that the tei Hi are inmh atheteel hv ( nils 1 lu* 
lowei j i\\ nnisi have been iii.i^mu* and large? th m 
th< Heidrlhetg jaw. I he appearance of flatness cf 
the fiontal area suggests a comparison with Pithcmn- 
tlnnfiu* on tie, Dr. Smith Moodwaid was inebind 
to And the nearest approach to the Rhodesian skull 
»n the Neanderthal tvpe from I.a Chapelle* au\ Saints 
in F*ranee. Though mnrkedlv modem in regard to 
fhe brain-ease, in its facial characters, while il is 
essentially human, it appears to hold a position 
between the gorilla and Neanderthal man. Fragments 
of the long hones, both femur and tibia, which have 
been found indicate that, unlike Neanderthal man, 
Rhodes Ian man walked in a perfcctlv upright posture. 
Dr. Smith Woodward regarded Rhodesian man .is 
possibly a later development than Neanderthal man, 
hut Prof. Elliot Smith suggested that he might repre¬ 
sent a primitive type of which Neanderthal man might 
be a highly‘specialised form. 
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Tin Cornu il of 1 lx* Institution e.f Electrical 
Fnginecrs has <•)<*. lad 1 <>r• I Smifhboroiigli to he an 
hoiiorarv m* mb. 1 of tin* institution loo! Soulh- 
In>o'mdi, who is probable be tin known to men of 

■ **( ienc e as Sii b rain is ffopwood, lias long lavil asso¬ 
ciate d with electrical pi ogre ^ in this (oiintiv, and 

j 1 c*ndc red valuable sei\i< ( *s to (lie* Institution of Elec¬ 
tric d Fngineeis in connection with the- obtaining of 
J a Koval ('baiter and Koval Balionage, h\ his entlui- 
i siastic h'*!p and counsel, and hv active c e»-eoperation 

■ with the- 1 li.irf< 1 commitlce fb* is a mniilxT of the 
Board of Control of tin* National Flush a! I .iborntorv, 
and has Ixvn for mane vrais ejosrlv assoeiitcxl with 
flic probCm of ratlwav elect refit al ion 

I'm inaugural me cling of tin* Fiupiie* Forestry 
\>siKi.Uie»n w .is lie Id in lire- timldhall, I ondoii, on 
November ih 1 he eihjeil of tic jssoe i.ition is to 
ball late m one ccnlial organisitie»n sen i« tie*. and 
incliv idinds inicn sled in the gro * (h, ni.nkcting, and 
ultlLalmn ol limber throughout the* Fnipiic The 
association will publish a |ournaI, advocating n Con¬ 
structive |>11 lie v of const iv.ition and de velopment in 
the' various Dominions, Colonie s, and India P will 
eollcei and publish facts as to existing forestry condi¬ 
tions and timber 1 etieiiieane’nts of 1 1 1 < Empire. A 
room in the Im|xaial Institute will he at tin* disposal 
of iht association for the display of the commercial 
. limlxrs which arc* produced in countries under British 
rule*. A Koval charter has been granted to the' asso¬ 
ciation. seen tarv is Mr. 'I. S Corbe tt, 17 Vic¬ 

toria Street, London, SAV. 

TitROrcii an advertisement in the Ti »/o, Prof. F- 
Soddy issues a warning “against the fraudulent use 
! of a letter written by him referring to tests made bv 
j. twm of* a process alleged to make gold.'* 
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Mk. R. G. Hirkkr, of the* British Dyestuffs Cor¬ 
poration, ha- been appointed scientific director of the 
British I .wundi-r* 1 s' Research Association. 

I m* linh^li MCihi nI Journal .minaino s that the 
Swedish pi i^e entitled the Be r/e bus medal has been 
conferred on Prof. K. Abderhalden, of Halle, for his 
researches on bioehemistrv. 

At the ordinurv stiriitifu meeting of the Chemical 
Society to he held in lb* let lure hull of the Institution 
ot Meehanital Lngmeitx, Mor«v\ (.ale, on Thurs¬ 
day, December X, at S pan., Prof. |. \V. Gregory will 
dr liver a lei lure entitled “ 1 In Genesis of Oies.” 

Tub Moln no Institute for Re-ean h in Parasitology 
is to he ope n< d h\ Karl Buxton at Cambridge on 
Mundas him, Nov* mix r 2X, at 1 pm. The new 
institute is ,1 gift u» the Cnivei sit\ from Mr. and 
Mrs. Pei< v A \1 ultimo. 

I If F unineil of the Roy al M* teoi 1'logical Soeietv has 
awarded the Sunons memoiinl gold medal for 1922 to 
Col. Hem\ George I.vons, L.R.S., lor distinguished 
work in connection with m* teorologic.il science. Tin* 
medal, which is awarded biennially, will be presented 
at the annual geneial inciting on Januar\ iX next. 


Mr. Mallory of his final and successful effort to r&tih 
the North Col, 23,000 ft., it is understood that the 
wax from tliete to the crest of the noith-east arete is 
easy. Whether men suffering from the ini reusing 
lassitude whiih the ascent will produi e tan prevail 
against the wind and snow on the last <x>oo ft. of that 
exposed arete is what next \ear’s expedition will have 
to determine 

Ti if Tnmw announces that the advanci party of 
Mr V Stefansson’s new Arctic expedition has arrived 
at its base on Wrangt 11 Island, some ibo mil< s north 
of North Cape, Kastern Sibeiia. The main parts of 
the e\|H i dition is expected to leave Nome, Alaska,, 
next Match or April. Its thief object is to explore 
the Beaufort Sea in order to discover if any land 
exists in that uncharted area. Mr. Stefansson believes 
that this can best lie accomplished by small parties 
travelling over the ice, depending on seals for focxl, 
and thus able to remain foi long periods aw ax from 
the base. Wrangell Island itself has been imp* rfectlv 
explored bv Americans and, in i/)i p by the survivors 
of the Karluk, the ship of Mi. Stefansson\ former 
expedition. No further d< tails of tlie present expedi¬ 
tion are \et available. 


Norm is given that applications for the Govern¬ 
ment giant for scientific investigations for i<>22 must he 
received l>\, at latest, [anu.itv 1 Thev must be made 
Ujion forms obtainable horn the Clerk to the Govern¬ 
ment Grant Committee, Koval Soeietv, Burlington 
House, \V. f. 

\miniloNs for grants tiom the Andrew Carnegie* 
Research Kund in md of t(search work on the mei.d- 
lnrgv of non and steel ate now receivable by the 
council of tlu lion and Steel Institute. Application 
forms mav be obtain* d from the secret at v of the 
institute. \ la \ should be completed and sent in 
b* fore the end <•! IT bruarv. 

\i the nu*ting of the 1 .ondon Mathematical Soeietv 
to be h< Id .it ^ pan on '1 luirsdav, December 15, 111 
the tooms of the Koval Astronomical Society, Bur¬ 
lington IIoust , \\ i , Mr. I II. Jeans will delivci 
a brittle on 1 lit* New Dvnamics of the Quantum 
Theory ” Memhets of other societies will he 
v\ eli onu 

1 mf following were chill'd ofl'acr- and members 
of council of the London Mallumatiial Society at the 
annual genua! nn cling held on November 17- - 
President Mi H. \V. Richmond. Vice-President 1 :: 
Mr. J i: Campbell, Mr \ K. Dixon, Dr. W. H. 
Voting. Trunurcr' L)r. A. F.. Western. Secretaries ♦ 
Mr. G. 11 Hard), Dr. G. N. Watson. Other Mem¬ 
bers of the (\>un<il- Dr. T. J. I'\. Bromwich, Dr. 
I.. N G 1 ’don, Dr. II Hilton, Miss H. P. Hudson, 
Mr. A. K [ollirfe. Mr. J 1C Littlevvood, Mr E A. 
Milne, Df. | W Nicholson, and Mr. L B Piddmk. 

Ar the muting of the Roval Geographical Society 
on Mondav. November 21, the president announced 
that Brig.-Gen. the Hon. Charles Biuce has been 
offered the post ot thief of the Mount Everest Expedi¬ 
tion for next year, and fias accepted the invitation. 
From an account just received by the society from 
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In a paper read betoie the Koval Soeietv of Arts 
on November 0 Mr. D. R. Wilson gave a summary 
of the work of the Indit'd! ial Fatigue Research 
Board, the activities of whiih have, unlorlunately, 
been curtailed owing to the demands in the inti rests 
of *'national econ*>mv.” 1 he studv of industrial 
fatigue is of quite iicent origin Its <dtcc Is can he 
judged in v.mous vva\s, nolablv In tlu rat#* of output, 
which follows a w ell-idi utilied change ihioughout 
the working day. In some easts diagiams for hourly 
output throughout tin- wiek also n veal lumulativo 
fatigue, i.e. a distinct diminution of elficiemv as the 
week priK*ceds, and .1 10111 sponding imptoveivnnt after 
the recuperative pause at the week-end. Th<- effects 
of climatic conditions, giving rise to seasonal varia¬ 
tions in output in ceil, in industries owing to altera¬ 
tions in conditions of temperature, humidity, 1 tc., 
are also interesting. A noteworthy fait is that, ac¬ 
cording to resoatches in the silk-weaving industry, 
output suffers a 10 per lent, diminution under arti¬ 
ficial light as compnjed with dav light. Such work 
has a direct hearing on national tlliciency and pro¬ 
ductive power. It is probable that much assumed 
“slackness” is due to muses outside of the control 
of the worker It is a pity that those researches 
should be limited by lack of support. 

Ar the opening meeting of the Illuminating En¬ 
gineering Society on November 15 an account of 
recent progress in conneitiem with illumination was 
presented by Mr. L. Gastu, who referred to various 
recent official reports dealing with factory lighting; 
the * ffect of kincma lights on the eyesight of actors 
in studios, and motor headlights, as illustrating the 
intrust now taken by Government Departments in 
various aspects e>f illumination. Afterwards a series 
of short demonstrations of novel applications of 
artificial light was, given. This included several new 
forrps pf motoNcar- headlights, Systems of .^artificial 
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daylight” IKVV n, ' on cl, ‘ clr5c L,stcl * or k-ttor- 

% ut ns , etc. The last-named exhibit was of consult i- 
a 5f c scientific i»U iW in view of the n«>\el principlt 
or using aeon gas as a luinin^ms medium instt.id of a 
filament within a lamp-bulb of the ordinal) standaid 
Another Milking demonstration illustrated the 
.ipplitation <>t ultra-violet ra\s for the put pose ol 
diMinguiMung genuine precious stones fium spuuous 
out-. Most Beilis fluoresce undet strong ultraviolet 
lii;ht. Not <>nl\ U the iffett diffetent in .1 genuine 
eem from that met with in imitations, but it is even 
possible to discriminate* b\ mums of the difference in 
the coloui of the fluottseence, between gems of the 
s.ijvu Kmd from diffetent disfnets. ft was shown 
that Indian peat Is can h« readih distinguished from 
fapanesc peails h\ tin* aid of ultraviolet light, 
although by oi<linai\ light they can he detected onh 
with great difikullv lltra-v iofet light does not* how- 
,wei. enable ‘(ullured” to be distinguished fiom 
ordinaiN Japanese peat Is. 

•'Siiimimc Men as ('iti/ens ’* was the subject of 
an address bv Sir Riihaul Gregorv to an open meeting 
of tin Cainbiidgc btatich of the National l nion of 
Scientific' WoiUers on November ib. In tin* address 
the theme was developed that inodetn civilisation 
diflets fiom civilisations of the pasf, especially in 
wealth and pou* r, almost entiielv as the result of 
st x»ru c and its application to human affairs. How 
comes it that the scientific man, as such, does not 
occupv a position in the communitv in anv way com¬ 
mensurate with what he has done foi modem civilisa¬ 
tion* The icason appears to lie in the failure of 
scientific men as a hodv to grasp theii own significance 
in tin social complex, then failuie to lake any interest 
in th- 1 1 elation of their work and its application to 
'he life of the communitv, theii failure to impress 
thrir own importance and the importance of their 
work upon the imagination of the public, upon Govern - 
inutis, and upon leadeis in industn. 13 road I v speak¬ 
ing, modern wealth and industrial expansion are 
direcflv due to scientific men, but men of science as 
such have taken little part in Irving as citizens to 
control the pioper uses of the Uches with which thev 
have helped to endow the nation. Scientific men 
should now exert direct influence in the State, 
and th* motto of any organisation or union thev 
tnav form should hi, “The interests ol scieme 
are the interests of the community, and the in¬ 
terests of the community arc the interests of science.” 
Sir Ernest Rutherford, who followed Sir Kit haul 
Gregorv, said that the difficulty was that siicnlifie 
men, both by temperament and training, were 
'Unfitted for the so-called political world. '1 he 
remedv was for scientific men to he represented bv 
n\eti educated and trained in science, but who also 
posses>*.d abihtv for public affairs or journalism. Prof. 
A, C\ Seward emphasised the need for, and tin* value 
ot, increased scientific education in schools. Prof. 
J. Stanley Gardiner, president of the Cambridge branch 
of the union, occupied the chair at the meeting. 

A very remarkable kinematograph film, illustrating^ 
the method by- which thfe^suckpa djsppse$ . 
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ant! thn subsequent behaviour of the young, teas ex- 
hibiii-d a! 1 lif - t ie 111 iti' mt'clmg of the Zoological 
Six ici\ on Xui.Miila r s lor some v.ii* these muttm 
have foi muif ilu* stithjet ( of »ui p.tt it in am! melliodi* 
cal Mink tft Mi I'aluai ('haute, and tin* summer lie 
coni 1 n I'd, aflui an , laboratek walked uul plan, let 
Mimin.iiio hn o suf;* with th, ud ol a kinemato- 
uraphet t.itefulk < 0111 tub'd within i -h< Ifei of leaves 
and br.uken liuheito n ha* 1 st ( n die am . pled be- 
li 1 ■ f tli.it llle i ui k<„, deposited her i-au ijjHin tin- aground 
and then amoal it m flu- nesi ol bet dupe m her 
la ak. This film showed ■ IriiK enough dial, ,K a 
m.illn ,,f fail, die hud lav* the cup; u.nhtn dm nm, 
w hit h, at am late in the ta*r of meatl-im -) dpii V n,st*. 

she leave* tad I.mad, apparently la avid dm],la, H1R 

the '■ 1 ml ” made bv die owners of die nest As shi 
leaves she lakes m her heal, one of the eggs of '' u ‘ 
pipit, and prevndv e..N it Tin " planing " down 
of die (iidioo fiom a high tree, and the alighting 
willlin a few feel 1 ,1 llle 110 * 1 , Were 1110*1 n'jli*(icalh 
shown. But the most vvoiideitnl of die whole series 
of pillules well' those width showed llle voting 
,11.1(00, tlvoiiuh bin two davs old, blind, and naked, 
making die mos[ deli ■ mined ellnrls lo raise ils foster- 
brothi'S oil to ils leak and up ovei die edge of (lie 
nest, thiusting ils lean limbs baikwards to asSUte 
itself bv (lie sense ol lolllll whether if* ellnrls had 
sue, Ceded Theie was something iudesi ribnblv dia¬ 
bolical and hoinble aboul die whole ol die proceed- 
iugs Tlie lit'’ attempl failed, die dnvvtiv, snuggling 
body of the ut siting b, be eje, ted hehiu saved from 

falling over I In- edge of the nesi In a ..if! twig. 

Al (his juiuuae die foster-mother returned anti, uncoti- 
, I'rneillv feeding hodi her own votingslet, gasping o' 1 

I he rim of the nest, and die ... mi, l.oo, look both 

and blooded tin-ill. No soon, r had she h ft diem for 
more food ihail the wik ol minion begon afresh, and 
this lime w as aei omphsiied stu , essfully Immediately 
after the onh teni.nning rival vv a- also (hrowri out. 

\, a meeting ol die Koval Malistu.d Soi ietv oil 
Nov.ml.ei 15, Si. K. I lenty Km deliveied his second 
piesidenti.nl address, taking as Ins subject “'I he l’ro- 
glass ol Agricultuie.” He pointed oul that the total 
land area of (lieal Britain i* now 5 (,j million acre,, 
and of the 5a} million ana * t ap.ilile of prodnt live use 
about no per cent, i- so utilised in a greater or less 
degree. This aim i- not capable of any material 
extension, dhe proportion of arable land was 5H per 
rent, in iWxt 7b, and is now 4S per cent., but the 
prevalent belief that the output of British agrii ulture 
has declined overlooks the fact that the smaller arable 
area may, if devolt d to other 1 ropx, produce a greater 
amount of food than Ilia larger. .By substituting 
potatoes for wheat, lor instatin', one-fifth the area 
would give aboul as much food. Fruit and vegetables 
have also lai gelv r, placed farm crops, while the exten¬ 
sion of cultivation under gklss lias result'd in a great 
inert a-e of output per acie. As legnnls livestock, coni, 
paring the bn vats tSbo yK widi t * r t a - a I, there has 
been a net gain of about 750.000 beast,, there has 
also been a progressive and substantial increase it! milk 
.during the past fifty years, the milking 




416 


NATURE 


[November 24, 1921 


herd having increased hv 32 per cent., while the yield 
jx-r i mv has also b«M n givailv men as»*d. At the 
outbreak »-l \\,u .1 larger quantity <>f I nod was he mg 
pmduee'd than at anv |in viou^ period. .During ill** 
war 1 In 1 * wa> a s* that k in n><xl production, the 1 ! 
amount »>f nieai (nod lx inincreised, hut other kinds 
of loud b« * 1 u g m.ukedlv re du< e d. Whether tin pre- 
w ar standard of total output has ban renamed is 
regarded as doul»tlul, hut sue!) fat Is as aje a* cfssible 
|X)ieU to the toutlusion that tin output ot food lias 
Iihii im erased Indeed, the agi it nil ill d laid of tin 
eoimtiv is 1 a pa! >li of j .1 oil uc in g 1»>< *1«■ food for on a 
large pioporlton of it the output is undouhudh 
lamentable d< he :< nt 

* * S j ,\ 11 Aitl and tin Imiiuci ” tnun, the* subject 
of all lllte I * si in p 1 j >* r t on ft ihtlted hv Ml S I . 
Ihnsusan to the /■ ntHevicic lor September 
last. \t the end of the* uae agrkullure was it the 
■uimmTl o! rxpt elation, and the machinery irqmied 
for the hip, development foreshadowcd h\ tin* Prune 
Mimstri was giaeluallv ass. inhhd. I he passing ol 
the \gi mill oral Act left the latmns und* r ctitam 
obligations to the Stale ami to his employees, and in 
reieipt of guarantees to < liable* him 1t> face foreign 
competition in wheat md oats. I ho general polie v 
of the Minister of Agruultuie was to fuithor the 
development of research, to protect the industiy from 
diseases, to organise the agi ieailture of each county, 
and at the same time to make conditions as fire as 
possible to cmouiipe e ntei prise. Hut the Agricul¬ 
tural Act is now in large* part repealed, and tin* 
farmers’ position is not an enviable* one. Not onlv 
have all costs imteased, hut tin* fanners have also 
to contend with tin* grave dilYh allies introduced bv 
the Kahom lull and the new hours of (about. 
Farmers have a dn*p sense* «.| guevance against the* 
Wage's floatd, and then tend to take lip an attitude 
towards the farm labourer that will lead to wide¬ 
spread distuibance* throughout the' tuial area. It is 
of the* utmost importance that farmers and labourers 
should mee t in a spu it of justice and right endeavour, 
and should seek b\ co-opei at ion to fuse* into one the 
great agikultinal interests of the country. The 
author concludes that “ 10-dav the whole fabric of 
reconstrue I ion is in nuns,” whereas it probnhlv would 
have been better if the Agricultural Ait could have 
been sti>|it ncled rather than destroyed, for the Act 
itself was based on sound principles and carried a 
promise, not I or agriculture alone, but for the whole 

COlUltl \ 

In a paper in the October issue of the Quarterly 
Journal .»/ larestr y Mr. H. J. Denham directs atten¬ 
tion to the fact that in calculating the times of fall 
ot seeds of forest tries it has been the custom to neg¬ 
lect the resistance* of the air In the case* of small 
seeds this lends to results much less than the actual 
time of fall, which is determined mainly by what is 
known in physics as the “terminal” or “limiting” 
velocity when the gravitational acceleration is cxaetlv 
counterbalanced by the air rn^stance. The seeds ex¬ 
perimented on attained this velocity in the first three 
metres of fall, and the time taken to Jail the next 
NO. 2717, VOL. I08] 


four mi Ins v.i* nWrvrd. l'or certain species of nsh 
and sumach the limiting velocity was 1*5 metres per 
si'iohd. for a maple 1 25 metre's, while* for a gre.it many 
spues of pine* and cedjr it is onh about 08 metre 
|M-r ond Seeds provided with a thin lamina fre¬ 
quently spin in falling, and the icntrilugal force 
brought into pla\ llallens the lamina and increase s 
ilie tun. ol fall. The bearing ol the* limiting velocity 
on the dispeis.il of seeds is :>b\ ions, and further 
nseuell is desirable* in the* interests ol jorestry. 

\Vi have re 1 e 1 \ 1 < 1 \ol r, No. I, Issue cl on October 
17, of the Hulk tin ot the Hill Museum, a newly 
instituted magazine ck voted to la pidople ra, and edited 
|>\ Messjs Joieey end 1 albol Huai cudit is due 
lo Mi. | oil« v lor establishing this journal, and giving 
the Jesuits ol siudi..s carried out m his puvate museum 
at Wit lev to the entoinologii al world It is only a 
wealthy 111 in or a public body that is m a position 
to amass collections on the si ah earned out b\ Mr. 
Joncy No .ipologc is nirelol jor this pi act ice. since 
it md\ by mi ails of cvli imu* Collett ions that it 
is possible to tau\ out jesinieh into many ol the 
piobhnis «i»iie< ruing I 1 pjeloptei a. \\<uk on vitiation 
and geogi j plural (list nhiit ton, lor example, is very 
dependent, upon access to laig< iiumlii is ol spt emu-ns. 

I he* appearance of an addition to the dually long 
list of 1 (Homological peuoelieals may < ansi exclama¬ 
tion in some quai n r s, hut 11 must l>* pointed out 
that most of the existing journals whieh usually 
accept pap* rs on I.epidoplei 1 are greatly taxed f*>r 
space, and the higli tost ot publication has entaik'el 
an inevitable m duct ion in their pages, I'ho sample 
issue heloie us is cleaily pi mted and 1 Lilly illus¬ 
trates! hv iwcnty-loui h.ill-tone plates. Intending sub¬ 
scribers to this maga/me should e oimmimcaie with 
Mr. (i. 'J albot, cuiator, the Hill Museum, With 1 }', 
Nuir<*\. 1 he editors will he glad to hear from any 

societies 01 institutions desiring h> exchange* their pub¬ 
lications. The suhsiuptioii pn<e* js p>s. pel annum 
post fre e. 

Mr. Haiikv Wiims <U scribes in Sncme (vol. 54, 
r<)2i) a new and interesting method ot tracing the 
course* of .1 great eai tlujmke-i ill by pheMography from 
an aeroplane*. One ol the most im|K>itant rifts i*« 
that of San Andreas, along which the ('alilornian 
earthquake Ot re»oO originated. It h.is been traced 
1 tor a distance ol about 000 miles, from Humboldt 
County in northern Culilmniu to the Mohave Desert 
in the south of tin* same Slate. The iault is ail 
ancient one, and has been the scene of innumerable 
movements which have given rise to pronounced topo¬ 
graphic battues. Mr. Willis’s photographic survey 
was tarried out during flights Iroin San Francisco 
to Los Angeles and back, over a distance of about 
400 miles. In. the northern part, where rainfall is 
abundant and erosion chick nt, there is not much to 
be seen after fifteen years. K.u ther south the rift 
can be traced by the lineal arrang* merit, sometime 
for 25 miles, of numerous landslide scars and small 
ponds. When it enters the desert country, in which 
the. aridity of the climate limits erosion, the signs 
of the. rift become more;* distinct and continuous. 
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From an altitude of 12,000 ft. it could be plainly seen I 
like a large empty irrigation canal, stretching away ; 
for ten miles to the south until it was lost in the i 
dust ha/e. Indeed, so jH*tmuncnt are the dis¬ 
location featmes in the desert regions that those 
produced during the earthquake* ot 1X57 are still 
plainlv \isihje. Mr. Willis thus concludes that the 
aeroplane can he used with advantage as a naans of 
rapid geological ret onnais*nme in mapping large struc¬ 
tural features. 

i 

In an article on 1 udder pressures and \itship R ^X, , 
Endin' mm* "f November 11 it is pointed out that our ! 
mfoimition ,ts to (lie actual tones operating on a 1 
ship win 11 its rudder is in use is eMremeh limited 
and indt liutte. In light strut lutes such as those ,,f 
airships if is therefore mtessnty to allow a mote 
getu-iotts 1actor of ^afelv loi the stiucluial pottions 
width have to withstand these jot, is than for am 
otlni portion of the structure the sir.lining action o| • 
width is more delimit lv known It is possible (n 
atrrn^e the weights m an .uishtp relative to the 
buoyant \, so that the shoaling lorcos and bending 
moments opt rating on the strut lute as a whole nia\ 
be italurt d to \ el y small anit>unis If, howevet. more 
elhueul < ontiol is nquiiod, and espe, ialh foi move¬ 
ments m the hoii/onta! plane, laigei joins tin tin* 
sfructme are involved, and tlu framing must of 
ntTt >s 11 y lie stronger It is hum ait ships that more 
definite inhumation as to the actual piessurrs on 
rudder s and other control miiI.iio ran be obtained, 


since the actual pressure at various jroints C»Ul be 
measuied simuhaueouslv without much difficulty. 
( eitain information < »ii this point h ,s . 1 Itt : tc)\ been 
obtained, Mil has not been publish, d. 

In tlie October issue ,,f the Join n il i*i the ( bcmical 
s °t ii'tv Pi of. | \ ( olhe and Miss \ R, ,|l\ desr ribo 

the pi opal at ion of a new t>pi o| iodine 1 om pound. 
Ibis is obtained b\ the at Hon ol iodine on ibe barium 
salt of diaci tv lat ( tom . anti ippe 11 s I,. (oiiiim iodine 
in tin ring. I h< loiimda attributed to , In compound 
is 

1 

CH.-t t) ( |j ( II 

! I 

I [o-L u) 

Ul 

Oil solution in water the ichne atom 1 ike s up the 
elements ol w 11« 1 and becomes qmuqui v ik nl 

111 ! Legacy ol (11 eei, ,' ’ , dited bv R \\ I Ivillg- 
sione, w hit h is shoiflv to b, publish, d bv (b< Oxford 
l n 1 \ 1 1 s 11\ Priss, aims at giving m id< 1 >■! die debt 
of ihe w t>i Itl to (lie,,, m \ iiiuus ir ilni' o| ih< spirit 
and 111(1 llt'il, and ol vvhu mav s|i|| )**■ limned from 
her. Ih< chapters most lilolv to app, i| t«. readers of 
XvnuO' ait Biologv. bv Biol l)‘\ii> W . 1 hojnpson, 
\1 atheiiiatit s anti Astioiionn, h\ S11 1 hoina- Heath, 

Methtine, bv I)i. Smgti, anti Blulosophv, bv Prof. 

J. Bui m t. 


Our Astronomical Column. 


Till- l.m\m Mmh.i; Simu m;. Mi \\. 11 1). •lining 
i\'o(ds 1 hat tins thsplav piovtd rather a fe< hie one 
tin vear, and th.it verv few ol tin nn teors were seen 
Miss \. (mace Cook, of Slow market, watched ihe sk\ 
h >r 1mms on the v.rv t leai, frosty morning ot 
\ov< niher ii, and i 'cognised six Leonids out ul a 
total number of twenty-live meteors seen. The radian! 
point was in the usual position at 150b22°. Several 
other observers maintained a vigilant wafth on the 
same date, hut saw verv few Leonids, though some 
biilliant obje els \\<re tecoidcd from the minor shovveis 
of. thr period. I here wen* radiant points in Taunts, 
Auriga, C '.inter, and t'is.i Major. 

A NVw StmasTioN io K\pi \in (iiokk.u \i 
Lumatk ( HANi.hs, --Dr. Hallow Shapb v ooiitiibules 
a p'ijx»r on this subje, ( t<> the fouinal o) DVo/o^v, 
U >1- No i). He has late|\ U'en observing the 
-evenly variable stirs in or near the Orion nebula, 
hiding that they belong to various spectral tvpes, 
ind that their light-curies are peculiar, showing no 
ygular p riodicitv, no exfreme range* of variation, and 
lltle resemblance to other known liglit-iiu\<*s. He sup¬ 
poses that (he changes are due to collision or friction 
vifh the nebulosity. He then notes that the motion 
>f the sun is nearly straight nvvav from the nebula, 
mcl that, assuming the distance as 600 light-years, the 
am vyns in its neighbourhood some q, 000,000 years 
>go, in which case a variation of from 20 to So per 
<mt. of the total light and heat mav readilv have 
aken place, more than enough to explain nnv of the 
hanges . postulated by geologists. He makes the 
urther interesting notes that long-exposure spectro-. 
[cams with the 100-in, reflector show the bright Hrt6s 
NO. 2717,' VOL. I 08 ] . v," , - ;' •; v 


ot hvdiogen, nehuliuiu, In hum, caibou, and nitrogen; 
' and that the\ also show a faint com muon- -pit (rum 
m all parts ot the nebula 1 his last tail makes the 
difference horn tile spectra o| the spual m bula one of 
1 ck gi ee r at her than ol kind 

Suit f u\l(H,u ; s. I late ban In c n 1 \n nsi\e addi¬ 
tions to publish* d catalogues in innii months, 
(jieeinvnh catalogues tout the /one .* j deck, 

and also the 1101 tin 1 n ur< unipolar region 'lie Astro¬ 
nomer Koval contributed a pa pc 1 io tin uncling of 
the R.A..V on Xovemlnr 11, dealing with ib< proper 
, motions of the l.jltci catalogue II* 1 showed that 
Drift 1 was \<t\ stiongh indicated, while Drift 11 . 

, t ould be- tiacid, but was nnicji k >s c onspic unus, as 
its apex was not far distant fiom tin* 1 > gioil of the 
, catalogue. '1 lie ( api Ohservaloiv lias issued .1 rata- 
' logue ot tlic i st.u s in the Bac khuid- 11 ough list, which 
was ihuwn up with lh<* idea of covei’mg tin* -kv with 
‘ a fail lv uniform nelwoik of stais the ul ms ot which 
w ere to he wed I determined. Both (iwinwuh and 
('jpe observations indicate a sut prisinglv large cor¬ 
rection t o the equinox previouslv employed; this 
correction has not vet been inti oduced iuio tin (ireen- 
vvich catalogues, but the ( ape catalogue adapts the 
value o o^Xs , deduced fre>ui observations ol lie* sun, 
Mcicurv, and V«*nus 1 ’he cause e>| the' comm iron is 
obscure; some part of il mav Do due to the- mlioduc- 
1 ion of the travelling-wire method of observing fiansjts. 

Washington Ohservaloiv has also publishe el a c ata- 
1 logit*: of fundamental and zodiacal stais ft i>. par- 
i ticulailv desirable t<» have* ihe latter well observed, 
since liiev arc employed to fix the positions of the 
moon and planets. 

• ‘ ’ t , , '1 

'.{•r ; b ; v , 5 - , v ,/ , 
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British Research on Tides. 


CX 1 ' I'.-, f rit w.li-s tidal to'.tvn to in thi> lountrv It.is 
resumed ih<» vigour whit h ir showcd* during the 
fruitful \ears of Sir George Darwin’s work rind in¬ 
fluence Ainnn[j ofhual bodies, the \dmiraltv and 
Ordnance Survey have shown remwed activity in 
promoting tidal observation and research; but the 
teviv.il is perhaps most < !osel\ linked with the in¬ 
terest shown in tidal problems l»v Mr. (I. I. Tavlor 
and bv Prof J. Proudman. The former has made 
several brilliant incursions into the field ot tidal 
research, and has solv.d some important out¬ 
standing oioblems. Ills work on the tidal dis¬ 
sipation of * «h rgv m the Irish Sea has al- 
reach insniied other workers to researches of a 
Minilar kind Recently fie has published a solu¬ 
tion of lh« problem of tide's on a rotating rectangular 
bann, t subjer t which had foiled the attempts of 
mam foimei workers, including the late lord Rav- 
leigh ; # akn, b\ an elegant invesligalion of the waves 
in a tapeimp < banned with a sloping bed, he has 
bitch explained the special tidal features in the 
Bristol Channel. 

I*ree-lanee work of this kind is essential to the* , 
progress of tidal theory, but not less neeessan is 
s> sternal ie work on the immediate • -.«< t ie d < w*i,p.t>«, 
of tidal analvsis and prediction. The establishment 
of a centre where such work i> carried on is due 
primarily to the second-named mathematician. 
Prof. Pi oudtnnn, backed hv the University of 
Liverpool, the- docks and shipping interests in 
lhat city, and later by the f)epartment of Scientific 
and Industrial Research. The second annual 
report of the Tidal Institute of the University of 
Liverpool has just hern issirr d, and describes the 
work 1 omploted or begun, under the direction of . 
Prof. Proudman, during the past vear A fuller ! 

account of some of the woik is contained in the 
report of the British \«xoriation Committee appointed 
“to assist work on the tides”; .this report is 

drawn up hv Dr. Doodson, who is the secre¬ 
tary both of this committee and of .the Tidal 1 

Institute. 

The main pari of the vear’s work has consisted in 1 
the analv us of tidal observations, partly from n 

Liverpool tide-gauge, but chicfls from the Nevvlvn ' 
gauge. Nevvlvn is one of the four new tidal stations ■ 
instituted hv the Ordnance Survev The analvsis in- ! 
dirates that the errors teinaining in the predictions ' 
made hv former methods of harmonic analysis may 
amount to more than a foot, apart from the errors 


arising from tin* use* of predating machines. Afo&ut 
half of the error mav be due to tin* inadequate treat¬ 
ment of shallow-vv atet Sheets, while the rest is due 
to tidal constituents not included in Sir George Dar¬ 
win’s si hod 11le A re-examination oi the astronomical 
and dvnamhal theorv of tin* tides has also been made 
bv Dr. Doodson, win* has found a number of terms 
large enough t»> demand umsideiatioii which are 
absent from the Darwinian schedule 

I he shallow-water effects liave been isolated by 
su< cessiv e elimination of known or determined astro¬ 
nomical • oust invent s. I hev show themselves, as 
theoiv indnalts, in the introduction of components 
having periods a half, a third, a quarter, and so on, 
of the prunai v tsiroinnnual iump neuls mmnlv, of 
couise, o! the semidiurnal component. Partly on a 
basis of them v , and pattlv ax a result of experience 
with the Nevvlvn rounds, Dr. Doodson has formulated 
a rule (onuecltng tin amplitude and phase ot these 
secondarv 1otiMitu< ills with ihcic-uUniit semidiurnal 
tide on am da\. '1 he rule is th it the shallow-water 

constituent (.( trequeiav Ur \ \) is projiortional 

in amplitude to the corresponding component in the 
nth power of tin* result.mt semidiurnal tide, while the 
phases of thes« two components dilier bv an amount 
1 h.n a< teiisth (like the tar tm ot propoi tionalitv ill 
amplitude) ot the station and ol the value of u. This 
rule is valuable because its tummcuial application is 
easy ; correction table** for thr* purpose ao* readilv 
prepau-d, since the corrections aie (unctions mereh 
of the time and height of tin* semidiurnal tide on any 
given da\. 

Much attention ha- been paid to improved methods 
of rid.d analvsis and ol predation hv the use of tlie 
restihs of sin h analvsis. (’omputahon.il nVthods are 
favoured as against nmhannal methods; a test of 
theauuraiy oi the 1 ide-prcdi* 1 mg mat bines used bv 
the Admiralty and the India Oilne has indicaterl 
some serious errors in their results, and it is con¬ 
cluded that the labour of reading the curves afforded 
hv the mat bines, with am pretent e to aeeuratv, is 
comparable with the labour of direct, computation, 
while the value uf the results is great* 1 in the bitter 
case 

The discussion has s<, far been eonlimd to the 
tides of short period, and these still present mam 
unsolved pioblems The long-period tides and the 
meteorological effects also afford an important field 
for research, which has vet to engage the attention 
of the committee and institute. $ 


The Influence of Egypt on 

A '] a meeting of the Ro\ al Anthropological Institute 
held on October .*5, Dr \V II. R. Rivers, 
president, in the chair, Mr T. E. Mcllwiaitli read a 
paper on I he Influent r of Kgvpt on African Death 
Oeremonus ” He said that there was strong evi- : 
donee of Kgvptian inMueiuc in tncKlern Africa, par- ‘ 
tieularlv in the region south and west of the Sahara. 

In West Africa and the Congo preservation of the 
dead had a wide distribution. The methods employed 
included desk ration and pressure, frequent!) assisted 
hv preservatives, such as honev, palm-wine, salt, and ■ 
spices. Not onlv were these methods strikingly simi¬ 
lar to those ptactised in Fgvpt, but there were also 
resemblances in arbitian details, sudi as the plugging ■ 
of tlie nostrils, sewing up *rtie opening in the body, 
placing plates ov£r the mouth and ewes, and j 
wrapping the corpse in bandages, /Equally important j.s 
NO. 2717, VOL 7 I08] 


African Death Ceremonies. 

was the limitation of the pieservatiun of the bodv 
to chiefs. Mumnnfu itiun li.ul a slow growth Jri 
Egypt under favourable idtni.ilit conditions, but it 
was highh improbable that similar methods should 
have been evolved in the humid atmosphere of tropical 
Africa. 

Collins and anthropomorphic* figures occur wide!} 
on the Guinea Coast and m the Congo, and are rar< 
in East Africa. Collins are usuallv the prerogative 
of chiefs, and often occur in conjunction with sqhv 
method of preservation of the bodv. Among th' 
Bauib'* of the Ivorv Coast a representation of th* 
deceased is port raved on the cover of the coffin, 
feature highly suggestive of Egypt. Anthropomorphi 
figures are employed in a variety of ways in in$gfcr< 
.and religious cercmonie^, and in.a few cases.are use 
>>;,bcfus5 of tMe' 'was..(tome it 
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gypt. It is probable that the erection of a repre- 
rntatioil of the deceased over his grave belongs to 
tie same complex. 

■ The cumulative e\idence of mummification, coffins, 
rid anthropomorphic figures gives strong support to 
he belief that the rosemhlTrueS between Ancient 
tg)pt and Modern Africa are due to transmission of 
culture. D this transmission of culture the result of 
tirect influence from Egypt to Africa for wee versa), 
jr is it due to the common ancestrv of \ncient 
Egyptians and Modern 11 .unites*' This last possibility 
r s untenable. since the history of munimifu at ion can 
!»e traced from its beginning m Kg\pt, whereas in 
Africa it appears to oe<uronl\ in a fairly dew-loped 
state This further predudes the possibility of 
,Afiican influentc on Egypt, leasing as the only solu¬ 
tion that various Egyptian practices were transmitted 
to Africa, where they have survived, in a mote or less 
degraded form, until the present da\ 

Why do these survivals occur in distant parts of 
? the Continent rather than in the north and east ' 
Two hypotheses are possible tr) I hat elements of 
^Egyptian culture wan* transmitted to \arious parts 
of Africa by land, but survive onl\ in aieas where 
'pastoral peoples have nut penetrated; (2) that sea- 
farers established a lentic of Egyptian civilisation 

■ >n the (iuinea Coast, whence their influence spread 
inland with ever-lessening intensitv. 

The presence in East Africa of a few isolated in¬ 
stances of the* practices under consideration suppoits 
ihe first hypothesis. On the other hand, the evidence 
of Egyptian civilisation in West Africa raises the* 
|>ossjb|]ity 0} a sotllc-ment on the coast itself Jt is 
probable that much of the culture of the Canary 
Islands was of hgvplian origin, and the* islands may 
have served ns a base for Voyages further south 

In opening the discussion which followed the read¬ 
ing of the* papei (he* preside nt said that the question 
involved three distinct problems (1) Was (heir am 
1 elation between Initial customs in West Alrica and 
those of Ancii nt Egypt' (2) Did the influence pene- 
tr:i“ by land or sea, and wbv vveie these customs 
abs**i»t from the greater part of Alika 5 (M What 
was the* date ol the movements by which they wen* 
introduced? Miss Murray said that regarding the 
evidence from the chronological, rather than from 
the* geographical, point of view, she* re quiYed Inrthoi 
proof of connection. Similarity was n<> proof. For 
instance, the ceremonial of renal funerals in this 
country' had been identical in main points with that of 
the royal funerals of Ancient Egypt; but it did not 
follow that thev were connected The types of 
mummification cited belonged to the earliest limes 
Prof. Elliot Smith pointed out that the customs 
eited by tire author, so far from being earlv in date, 
belonged to a small group of dynasties of the late 
Empire, ranging mainly from the nineteenth to the 
twenty-second dynasties. This gave the earliest date 
for the diffusion of, these customs. They had spread 
bv land across the Continent and down the Niger; 
but there was definite evidence of a later diffusion 
bv sea in the sixth century n.c. The distribution 
should be compared with the occurrence of gold. Mr 
Peake said that these c ustoms must have* been intro¬ 
duced at an early date, and clearlv were not in¬ 
digenous, as climatic conditions were not favourable 
to the independent development of mummification. 
The distribution was probably due, not to the 
occurrence of gold, but to the fact that an incoming 
poople, arriving from the grasslands, would follow the 
line of least resistance along the open glades of the 
forest and the river valleys. 

Mr. Tottfyy suggested that the use of the coffin 
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might be due to European influente, while the distri¬ 
bution was due not to gold-- there was no forest gold 
but to the fact that these customs had been re¬ 
ported bv travelleis who had followed the beaten 
tr.uk. I* urtliei, was there not more ieason to be¬ 
lieve that these customs hail lueii lnlmduced info 
Kgvpt from Africa rathei than rue ro.wi? Dr. 
Stannus said that the custom of plugging the nostrils 
of a corpse, on which stress had been laid, was wide¬ 
spread in Africa, and was inrerub d to arrest the rapid 
setting in of <bu(imposition through the agency of 
flies. 


University and Educational Intelligence. 

IhuMOl Prof T. Imedav, print ip il ol CimerMtv 
College, Southampton, and foimerlv piofcssor of 
philosophy at Armstrong College, Wv\c Usf|c-upoi\- 
l\ne, has !><■< 11 appointed \ ice-chancellor ot the I'fii- 
vei'sit \ in slit cession t<* Sir Kamhard Owen, recently 
i et ired 

Camuriiu.I' Mr A\* K II Her wit k, Cniyfrsity 
let (urer in mathematus at Leeds l niversify, lias been 
elected to a fellow ship at Clare College. 

The list of those who voted last month on the 
position of women at Cambridge lias now been pub¬ 
lished. It shows a strong majority among the resi¬ 
dents in favour of tin* tonipmmise scheme. As had 
been generally surmised, this scheme was thrown 
out b\ tin* non-resident voter 

I.KMis, - Mi E. C. Williams has been seletted for 
the post of researt Ir chemist to the Joint lb*11/tilt* 
Research Committee of the Cniveisitv and the 
National Benzole Association, and he was officially 
appointed hv tin (ouncil on November 1(1 last Mr; 
Williams graduated in f<>r4 at the Cniveisitv of Man- 
(iiester with fuM-class honours in tire Si hool of 
Chemistry H< was awarded tire Mercer and Dalton 
research scholarships for nv trch theses, and 1 swcm! 
Cniveisitv pri/e lor physical chemistiv Mis M.Sc. 
was gained hv rescan h, and later he was appointed 
research chemist to British Dvrs, Ltd . wlut* bn the 
past four rurd a half Years he has been engaged, not 
only upon laboratory research, but also on large-scale 
work and administi at ion, as head of tire cb pnrtment 
at tire I Villon AVoiks, ITuddersfield, for the manufac¬ 
ture of intermediate products Mr Williams’s work 
will centre at the Cnivorsitv of Leeds in tin Depart¬ 
ment of Coal-gas and Fuel Industries, where* labora¬ 
tory’ facilities arc* provided, but will also be carried out 
so far as nmv be found desirable on the plants en¬ 
gaged in benzole production and laborntoiies attached 
thereto. 

London. The Senate has adopted a r« solution that 
the recently (reeled inorganic and physical chemistry 
laboratories at l niveisitv College should be named 
after the late Sir AVilliam Ranixav. 


Mr. K R. W Pint fin lias b< en appointed direeloi 
of the Mellon Institute of Industrial Research, Cni¬ 
veisitv ol Pitt-burgh 

1 nr. Hampshire* Field Club and Arc luenlogic al 
Society lias organised a course of si\ public b e tines 
on topics of local arrlucologic al intc*rest whbh are 
being delivc red at Southampton. Two lectures have 
already been given, and it is gratifying to lean that 
the attendance has in each case been between $5° 
and 400, of whom nearly 400 wen* jh’i sons who had 
obtained serial tickets. We note* that tin* lecturers 
are giving their services free, and all the profits 
made .will be devoted to publishing original researc h. 
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li is announced that a course; of instruction will 
hr given in tla* miiiiiiki ot 11*72 at tin Official Seed 
Testing Station, Cnmbridgi . 1 he course will be 

limited in p* tMujs who are (<i) nominated bv seed 
linns w fi>» intend to »>(!< r Miipknnunt to sudi 
nominees in their own sei d testing stations; or (b) 
tecomim n<!r il hv univi rsities, .igtuuhut.d colleges, 
and institutions , ui {, ) .ipprov<d bv the council of the 
institute. \n •\ammation will In laid at the con¬ 
clusion of the and Kitific.iti s will Ik. issued to 

studints w ho ".iiish the i x.tmtiu t*s J he examination 
will alio 1 u o|h n to |>ia(tnal s< e<| .m.dwts who have 
not att.iuhd i he (<>mo- < »f training. Applications for 
entram« l<*ims should he male to tin (dial Olfiier, 
Ollu i.d S< t <1 I * "iin 14 Station, Cambridge, imt later 
than M o i u* \t 

Ctrl's I m\i)-ilv C.d< ml ir for tp/i ,»j is a i omp.irl 
volume Ol -oum (too p.igi s, containing pm ti» ul.trs 
vv hit h (a i, s|n*f 1tv r s) mb nt s of tin* I'niverxltv would 
do will 1<. ('insult. lasts ate ^i\m of the immhus 
of tie l n:e i -il\ ( oui i, Count il, Si nate, h'aeultii s, 
nnd Hoards nl l*a(iiltiis, and the pi oft smm i.il and 
te.ielwn g si.it lb tails follow o| the dearies and 
diploin i-. KHihmcI hv the Cniveisitv. and m most 
<ase-> i s\Hnljijs , ,i the woik n quit rd is app( nd< <f 
Kvitutig Miuists and extension !e< lures ui also dealt 
with, uni hin I aieounts an f»ix .-n of the migm of, 
and leujilaiions affei ting. the various f. How ships’ 
scholui ships, . aid pi i/as aw aided b\ the Cimersitv 
A Minuion is given of the miml.. r of students who 
attemb <1 .nui«as in <h« Cniveisitv during the Inst two 
sessions; |ur both da\ and evening students an increase 
of about ?o<> on tin i<>i<t „»o ligun s is iccoidf <1 a sun 
indication of pi ogress justif\ ing tin* riTiait appeals for 
imrfasid giants and donations 

'I in .iimoum eni< nt of the intended retiienunt ol 
Sir Philip Magnus from the P.u linmenfat \ tepre- 
srntatioii of the Cmursitv of London at the rlnsi 
of the piesrnt Pat hainent has been moived wiih 
ninth regret Sir Philip has represented the I'niver- 
sitv of Li>ndon since U)ob, and he has hem in inti- 
mate toiuh with it fot upwaids of liftv vears, f,,> m 
the time whin it was a men examining hod\, how¬ 
ever distinguished and seiviceahle, to tin* present dav, 
when it is tompiised ol a closely co-ordinated variety 
of feathing institutions and incorporated colleges, vet 
still lacking i central home in which its activities 
os a !*\m lung and examining hodv can be more 
cfticientlv cunt nitrated nnd administered. Sir Philip 
will be much missed on his ictirenient from Parlia¬ 
ment, where his great knowledge and experience of 
all education d matteis were at the set vice of the 
House ami af those engaged in th» ir administration 
and pt>»motion I!<* had hern an active member of 
the Si In>i*l Ibuid for London, but bis most con¬ 
spicuous sitvice lav in his capacity of dim tor of 
the t« t hnclouit al examinations of the Cil\ and r.uilds 
of f ondoii Institute, to which position he was ap¬ 
pointed in lSSn, followed bv his selection in 1S81 as 
a mcinl'i i ol tie Koval Commission on Technic.il 
Kduc.it mu Tu his former vap.uitv, bv his wise 
mrasuM s md unfailing sup|nrl, he groatlv stimulated 
the d«\* lonment of leclmiial instruction throughout 
the I'nited Kingdom, arid as a result of the latter 
the repot t of the Roval Commission < rented a deep 
nnd widespread inti rest which ultimately led to the 
enactment <>f the Hill for Technical Instruction of 
1880. which has had such beneficent effects on our 
trade and industry Sir Philip Magnus is a warm 
advocate of manual training in all schools, and he 
is no less concerned that all efficient private schools 
shall receive official tccognition, believing that it is 
the only effective wav of enuring freedom and variety 
of subject and method, 
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Calendar of Scientific Pioneers. 

November 24, 1864. Benjamin Silliman died.—'1 1 

lit -'t professor <d ehrniistrv at Vale, and the found 
and editor of the iiu Journal of S timer a> / 

i Ir/v, Silliman owed Ins reputation mainly to his Ii - 
lutes .md writings on < hemisirv and geology. II 
m*u, also Benjamin Silliman (1S10-.S5), was h^ 
sin lessor at Yale 

[ November 25, 1884. Adolphe Wilhelm Herman Kolbe 
died. A pupil of Wohler, and, in 485r, the sucres^a 
1 of Bunsen at Marburg, Kolbe efbeted the synthesis 
ol an.tii at id, the second oiganie compound to !>.* 
I protlu* ed artifhiallv, and had an important share in 
! the development of chemical theoty. 

November 25, 1913. Sir Robert Stawell Ball died. 

! JnttoduM’d to astronomy bv reading Mitchell’s “ Orb- 
1 of Heaven,*’ Hall, in 1874, betaine Royal Astronome; 
of Ireland, and in i8<)z suet ceded Adams as Lown- 
dean professor at Cambridge. A most popular 1 cm - 
Hurt and writer, Hall was also a mathematic inn, and 
in fuio published his great wotk on the theory of 
set ew s 

November 26, 1801. Deodat Guy Silvain Tancr&de 
Gratet de Dolomieu died. \n indefatigable student of 
the volianic regions of South Kurope, Onlomieu i, 
counted among the pioneers ol geology, and his nnnu 
is p( 1 pc l nated hv the word dolomili 
S November 26, 1885. Thomas Andrews died, 

j Framed as a physician, \ndievvs held the chair of 
i chemisirv m the Queen’s College, Hi Ifast, where h** 
caiiied out tin use,in his in phvsiral (hemisirv which 
I led to his important discovery of the existence of a 
[ mtital lempetatuie above which a gas cannot be con 
i vetted into a liquid hv pressute done 

November 26, 1896. Benjamin Apthorp Gould died 

1 he founder of the A stronomn ul Journal, Could did 
valuable work for tbe 1 ’nited States Coast Survey, and 
oig.misrd tbe Aigentme National Observatory at 
Cordoba, lb* was one of (lit* first astronomers to use 
the earner.! as an instrument of prevision. 

November 28, 1876. Karl Ernst von Baer died. 

One <>f the greatest Russian naturalists, von Baer, in 
tS>7, discovered the mammalian ovum, and bv hi- 
Ini* r wot k bet aim* the founder of comparative 
einbru>!ogv For many vents be was libiarian to thi 
Imperial At adeniv of Sr. Peb rsburg 
November 28, 1914. Johann Wilhelm Hittorf died.- 
A student under Plucket nt Bonn, Hittorf, in 1852, be - 
fame professor of chemist tv and pin sirs in thi 
Cnmrsitv of Minister He i optrilntted to the stud' 
of spec (rum tnalvMs and eleitrohsis, and in l8b<i 
, discovered tie' nature of kathode raw. 

November 29, 1694. Marcello Malpighi died. 

j Malpighi has been (rilled the first of the histologists 
I A pumei r in muroscopir anatomy, he was the first f 
see eapillnrv circulation, and did important work or 
1 sicieting glands and the anatomy of brain and vegt 
1 table tissue Most of his life was spent at Bologna. 

November 29, 1872. Mary Somerville died. —Th 
first notable woman worker in science in Circa 
Britain, Marv Somerville, in 1841. published Ik 
“M echanism of the Heavens,” based on the writing 
of Laplace, who said that she was the only womn 
who understood his works, 
j November 30, 1603. William Gilbert died, 

Phwician to Queen Elizabeth, Hilbert is the father < 
magnet ii and electrical science In tboo, the year !'• 
became president of the College of Physicians, h 
published his ” De Magneto ...” the first gre. 
physical work published in England. Of him Drvde 
remarked, “Gilbert shall live till loadstone cease t 

* ” e. a s. 
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Societies and Academies. 

London. 

^4>>al Society, November 17 Prof. ( . S. shoring- 
1, president, 111 llic chair. P. A. MacMalion .ind 
•. P. I). MacMalion : The design *et repeating pai¬ 
ns. I hr studv .uui classification t>l repeating pai¬ 
ns in ‘•price of two dimensions i*, loundrd upm 1 ho 
Uplest geometrical foims which happen to be te¬ 
ats 1 hose arc einpkwtcl as bases and art snh- 
•'U'd to sjxa ified transfoi motions which dept ml tii>on 
rtatn contact systems between the sides which air 
contact in the asse-mblagt. Repeats ate of ihtee 
metres the block, the 'stencil,'’ and the ’ an hi- 
Vlago." There is a further hi cud division mto 
-mini and abnormal repeats A theorv of u»m- 
erncntaiv repeats” is established. A con tom can 
drawn around even normal lepea! in an infinite 
mib< r ot wavs, suc h that the area within the oon- 
*ui. which does not belong to the repeal, is itself .1 
j>ear. dhe contour under sfxx ilie'd conditions js 
self the bound.in ol a re|x-a», which is tberelore a 
einbination of the original repeat and its coin pic- 
Sent.m Mi. G 1 . Bonne tt finds that ‘e\er\ 

uadi date ral figure ” is a 1epe.1t | W Nicholson 
« probl*-m in the them v of leaf conduction 1 he n hi- 
»<iature .11 am point in tin 1 extern,ll medium, and 

he rate of loss of heat from a c\Under, the- surlaee ol 

\ lue h is maintained, from some specified instant, at 
t constant ttmpei ature for all subsequent time, is 
i-uml few am instant In the use- of a generalised toirn 
.1 the- B. ssel-h'our icr double integral. A solution ran 
ne obtained in a similar wav when the temjx ratine 
maintained on the- cvlimlrical surface is not const ml 
( If I.cei Mi* thermal stresses: in spherical 

'-hells concentric all\ he.etcd. 1 hernial Mn -ms in the 
uutfjii.il of a furnace of approximate sphe rical form 
din- to difiea e-ne ( s of Ie nine 1 atm e, and the' stresses due 
te> pressu! e*N on th< inside- .md outside 1 sm faces, ma\ 
lie < \oi*<‘ss(mI in terms of the- volume ol tin snheiicr! 
sue fie* through am noint or >f its neioioe.il The 
"hoi* ptohletn 1 an hi- tie ite d giaphle ill\ l lie ni- 
ti ■*•< of site--.', due to suddf n thange-s of itmpi-iatun 
of inside* surface- is disc us-ed R. \ fisher 'I he 
ma the •matieal foundal leans of theoretical slalisties 
I he* most efficient statistic has the least standaid 
diviation, tile ellieienev of am other statistic is the- 
'•tho o| nuinher of ohseivntions it nulled hv the- most 
»(licit tit to that requited hv statistic unde 1 condderation 
in rad*i to obtain a value of the same uMurarv 1 lu 1 
criterion of consistency apf)hed to a method of cstmi 1- 
tK>n is a s | m * ia 1 case- of criterion of suffici«‘nc\, which 
tequires that the suflieieut statistic shall include- the 
wh*»1«• iele\anl mfoimation ptovidid h\ sample* Slatis. 
r ic,s obtained hv tin* mi'thod of maximum likelihood 
•re' alwavs suff'uieni statistics Their standard dru.i- 
Hun being easilv calculated, the- eflieiemv of am oilier 
'tatistu of known proluhle error in.iv lie found. 

!• P M hite Tin- diffraction of plan*’ el* c tromagn<'tn 
waves hv a perfectly reflex ting sphere. 'I'll* series 
-olution is transformed into a eontour int* grid along 
a path of “steepest ( 1 < scents,“ and the value- of this 
■ntegral is determined approximatelv. The lesulls 
obtained are; 111 agieement with those obtained bv 
'•her workers. C. V Raman and ( 1 . A. Sutherland 
I he Whispering Gallery phenomenon Obsi'ivations 
uade in the* Whispering Gallery at St. Paul's C'alhe- 
'ral and in laburatorv experiments show that Rnv- 
igh’s theory of the phenomenon does not offer .1 
omplete ex])lanati<>n. f l he single be lt ot maximum 
itensitv close to the* wall contemplated bv Rmleigh 
- obtaine-d onh in the limiting ease when the radius 
■5 the 1 .reflecting circle is practically infinite in com- 
‘t'ison tvith the wave-length. For more* moderate 

yo.^^^ypiyydS’];,. , y-; 


values ot the radio* *>t curvature the-r< is a succession 
e>f hilts of alternatelv gre.n and small mt*n**itv. I he* 
slight deviation Iiom the eonditioit of struilv ciicmu- 
fere-nlia! w ove-ptup ig ition po-lulal* d h\ Ra\J«-igh 
give s (rsf to sue h eitee Is 

l Inncnn Society, Nov.mbei g I h \ Smith Wood* 
waref, ptesiefenl, in tile- eh.nr | tiroves < harophyta 
collected hv Mi l. B Blow in t tvlon 1 he- col¬ 
lection consisted of thirteen spec i* s, *>ne of whiell Was 
regarded as new , onlv oil* ot them occurred in 
Fwii»|m* Manv ol the sjM-i imetls wire obtained fioni 

tallies wblib ll id been 111 Use- will'll l.tl gi 1 l lets of 
i« Hint I V . whiell 11 e now King W Me, well- Ml Mil* 

1 1\ at ion. 

Zoological Society. November S 1 )i \. Smkh 
Woe »el w at (I, v ii'i -president, m the e hail R 1 
Pocoik 'Ihe* e*\!ci ll.il e h.u .le-le-l s* and < l.tssj tie .it 1e*U ol 
the Mustthdu*. W. R Shenitt Involution within 
the* ge-inis Pan i, Diihhtint’plilhva (S/x'ugndcv), 
with el* si t iptions of a number of sp» ides. 
Pat t ' I )e-s t r iptioii ol species (\kvon.ina) tike'll bv 
111*- ,S i/iagii ixpe-ebtioii ( I*. Sunning I lie- com¬ 

parative- anatoim ol tin tongue*, ■>( the mammalia 
V Lemur oidea md laisoiebi \ 1 . Summarv and 
e lassihe at ion of the tongue's ol the Primates F P. 
Chance fine stig ition ol ihe l.n mg-habits of the 
euckon u!u\ c tiijnna) md tin* life of Ihe voting 

e in koo I bis e'oinmmut almn was illuslralcd bv a 
striking seiies of kun mat*>giaph films and photo¬ 
graphs 

C VMHKIDea 

Philosophical Society, Oetobei ^1. Pi of. Seward, 
pnsielent, in ill* e hail. If. Hartridge ■ \ new 

metlnxl ol testing minoMope ohjeetivis 'I hi focus¬ 
sing j>oinis ot t ivs hum different /ones, or the lateral 
displacements of an tillage- fomn-d hv the ra\s from 
drib 1 * ni /on* s, ar<‘ deter mined F*>r the- killer in* lhod 
either diiect visual olmervalion mav he used or the 
displae e-nie nts as tecoided in a pilot ogr aphie plate* can 
he rftervv erds in* asun d. J }' P Wagstftft (1) 

1 )«-l< iinination ol the- coe-ltic k nt of viscosity of mer- 
e urv (a) A 1 1 but itoi \ m<-lliod of d**t( 1 mining \ oung’s 
iiiodulu*' lor a mie roseopu eov<r-**lip | L. tilunson : 
Some peculiar lias of the Wilson ionisation hacks and 
a suggested explanation I lie- tracks <-f />-p.u liclcx 
in the 1 Wilson phut ogr aphs form ciieuiai arcs of 
landorii radii length and dm ition 1 his mav Im* duct 
t*i mngm’tie' fields [jiexliieed hv transient quasi-e rv stal¬ 
lin' aggi egations of water molecules. Ihe existence 
of manv cases 111 which two or inuir hacks have 
similar shapes supports these* con* hisions, as does 
th< pe r iodic itv ol file- ionisation and the imivaturr* of 
tlie- a-1.1v track- Peculiar distributions of the a-ravs 
tmiind from i.idium * in m.ition sugg*-st that the 
atoms of < man ition .11* polar, and ill.if tin* fie-ld 
is pol.u 1 seel W llurmdde (i) t'oiivi-v solids in 
Inglui space. ('> ('ertain simplv iransitive pi-miuta- 
1 ion-groups G. II Hnrdv and J. F. Littlewood • Some 
problems of diopli.nntine approximation.- \V f . J. 
Harrison ; Tin* stability <>f the steadv motion of viscous 
liquid contained In two 11 two rotating coaxial circular 
cvhnder-' R Whiddington . (1) Not * 1 on the velocity 
of X-r.tv e'lec itou«. (2) \ Iaborator v valva-anethod for 
determining the speritio inductive* capacities of liquids. 

Sir George (ireenhill • Tides in the Bristol ('hamiel 
-M. J M. Hill 1 hi- fifth hook of Fue lid’s 
“ FleMiicnts.” W. Wirtinger • \ gen* ml lnfirntr sir mil, 

geoniftrv, in refeience to the lheorv of re-lativiiv 
Diaii is. 

Ro>al Irish Aiadenn, \oumhct ij. Prof Svdnev 
Young, president, in the- efiair -i' yMexandcr and J T 
Jackson . Polygons fn generate' diagrams t>f maximum 
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Mrrss the Markbo.ini mudrl puI.Rnn, unit thr l\\u 
• ■nil -nl.--. Ioiir, .uni |,iu r -h.in A,!,.. \\,i- i.,||n| ..v.-r 

I, n ■' l - llh •'Vt‘‘l ID 111 ,- )>, Mill, uhll, I ll*. ,|m'„ ft-. 

iiriuliu- ..ns Mi,- wriii d ,,u|iii:,i,s d.,,, i(,,. squ.it,- 
pm, is ,,f ni.,\iimim In ll,j 1 iid momt-nts ,,n* ,t j_■ ft qml, r 
,l '"' "> li "' l r dI q,.|l (...inn I, in,- | |„ 

s„|,s of I h, ,,nlv U n.| , 1 , ,1,| .,,, Ih,. (list.,,!,,, s 
' ‘I rl " l ' l - h"' "h'-ils, ", liili ilm tn i- sp.u.s mi,1 

"hull iln span is tliifil, cj In r|,,ii(lii ul.n s finm tin 
imi-rsM Imp puinis ,,f i|„ .ms piw, mum ri, ally, ihr 

. . . ^url, ’Ih,- iuIuuI is an i-Mr.-im- - as,,. 

mnl .111 inl.-r.-siniq 1 tn ,,• in. ,< I i tu-.l fr,,in ii was 4 m„n, 
anil a 11™ pan „f , i.iipip.iln |.,.„| arras Mat I, , 1 am r 
( ! 1, ‘ ,in '" 'in ul ii l ill ami lr,„| I,, p, lr „ ,,| s,,|u- 

II, ,n " f rl " ' qmlilunun ,,l ih, srini.i in ul.ir masnmjj 
.in n. 

!’ \K]S 

»iadfim nl Srlciues, \,„rinhci 7 \|. lanip.-s 
la-mi.in,- in iln- ilian < Rkhet . ,\u nptital illiisnm 
1,1 , ' 1 ' • 1 1 ‘I >r « 1 i-iliun ol veloc il\. Charpv and 

IJtiorps |ji, iii 1 1 , t ill maliijiit nl iln- ,| r pi,.. 

1 1 '" W '"'I • 1 1111 >11 H a I mrllltid liasril nil ill,, 

I'MI.II ln.11 nl 111, 1 nilsliiui Ills I,I III,. ,,,.,1 111 |„| 

' ,nt -Dll,I H,, lull,, 11 . 1 1 1 , 1,1 (■ , , M1 || 111,-as,ll , ill,-111 1,1 

pri Iilaii-n.iii it, nl iln .mmiinl nl iistprii i, M uir,il |,„- 
ilir , nl a t ii ,n ,,| iln- nrp.niii man, i. t;. Julia \ 

"I In.. , quail,ms. ||. Villa! ( ,, 

llllrpr li , qua I mils p, ,ss,-ss nip all infimU , ,| s,-lull, ms 

"," h 111 milium,'I i mi ulna' ,,l at l,irr.,i'\ p.,1,,111, 1, r-. 
k I’llpllf! Ill, <], M-IopniriH ill an ilktllan hliutinil 

ill S, n, S .I(r,„, Ima a suifa- 1,1 piu-n luniiicms. |’ 

Bnillr»u\ III,, him linns .ls-„l i.itrtj ,, ill, ,11V .ml,,. 

pi 111111s a.. ,,( sulisi iiqtji ins. Riabmuhiiuki 

111 !- li'ili 1 al l-inial mils i| mmi 1111 111 ,,| s,,|i,l |„ .alias, in 

u |i"lr" ... ll,,,,| \| Mkhkoiiuh | |„ 

ri rlili, al""is ,,f ill, , pliMili nd, s ,,f I hi' 111111, a plaints 
M Salct Spi , implmp.irptn ,,f stats 1,u 1 1 .11111 n■ > 

! v Buhl I in f"/< i'i 1ttMhti1.il s\min,-It 1, s 
HI tllr Il.l IVV l.sl ill,,,Ilfs 1 * I.IIllRei ill 111 , til, nl, 
"f nil 1 I, II, and I 111 ’ 1 \p, I mi, lit at \1 S.ijttVH'. A 
jirunt t ll.lt tllr R* IH 1 alls! <| 11 1,-, 11 \ nl 1 a* 1 a I i \ it, qua 

quail "Ini i,r rsplanati.. Siquhs npmm.ni \| 

llecumhc 111, I", ,,| ih, RaKtitiu I,ain't, \| 

1 raten, \ „ mi Ilm,I In, tin- rsimialinn ,,f llununr 

at thr nrdiii.ii, I, nip, r.ilurr. l-limrin, is ,,l,laiin<| m 
1 i 11 ■ stair n| snlulilr alk.almr jluoi l<lr, pntassmni 
s' 11 ;.'!'' anil 1 lilt!, hulrmlilni I, .11 id ,uldi tl, ami pi r. 

< l|>il.it<>d as pnlas-iuni llniisilir.ltr l„ pnt.is-mni 

1 l,lur " 1 ' 1 it' l>" ' ipilalr is 1,1 nnaU-tl l>, nil.limn 

M. (.randntiiuRin I I,,- ... ... . 

quinnnrs I- Riithe 111 , usr nl 1 ,i,li<>r<,umni, Ii \ in 
1 'huh "I slnrpls .mil nl aliimsplui u 'p.n.istt, " 
(urrruts It Is pnssihi,. In prMllif tli. „, .1 1 ii.’i ft mu 

tnr itii in <>l the par .is«tr fiiri«‘nU | I.aioste 

I Ik- 1 - l.ilinn e\Mim* h< tw* <-n the chrec Ii*»nv ,»( ( |, j M , s . 
s *° us ,md I hr d it * c lions ol ih,' nr,Mina cl th<> atmu- 
*h*Tic \ 1 ||, Yvonne riolsse and P. AJarU 

I hr I'lm.ihtv nl lljr ounlur .ip]>;iiMti|s «• t llir (\int.«l 
inass ( f R Souses I hr < ml>r\ n\ of (hr |h>r.i- 
i^.ura- | hi 1 . 1st stn^r> n| thr rtt'\( Inpmnit ol ihr 

rnihixoin Si Jonesco Thr foini.i- 

P° n .mlhot \ iininr tn ihr Howrrs <<t ('oluira 

st aiult n\ .11 ilir 1 \p< Usr o| (li,- pi r.t*\isl mn ^hu imulrs 
Ihr (\|)«-t iinriu s o| 1 . Rik,', which i*a\r nr^.tlivr 
rrsnlls hu i*lin osidrs tn thr non-ctdourrd llowrrs an 
vlutw n h* hi m< 011 «-< t r.hu osidrs art' al\\a\s pr< i "cnt, 
and th<* authoi holtU ih.at thr lolonrini^ matins mr 
prodnrrd at thr < \jx*nsr ol the sr prr-r\isiinj» ^lu<’o- 
sidrs. II. Colin 1 hr pr ift ot sundown - on th*- 
Jrrusalrni irlithokr. Studies on thr It anMoi mations 
of ihr carhohxdiairs \. Ko/lowski; \ hr fonnation 
of thr red pi^mmt of fftHa vulgj/m b\ oxidation of 
thr ihromo^rns. The chromo^ens rxtraefed froni the 
NO. 2717, vm.. inRl- • 


maritime ht**i and the* white sugar-heel were w 
or li|4ht \<llovv On oxid.ition these ^.ave a red 
utnti sprelro.stojmalh ulrntiral with rolouring 1 n 1, 
from ilf ird U-rt. Ihr (hroiuo^uts from the w 1 
hrcis ha\t some projx rtirs tn ronimon with 
sajxMtins; tluw haw a hitter taste, and produce I. 
and (!<•< olorisation ot r< d-hhmd corpuscles, P. If 
^eard, jun, I hr lormafion ot ah urone grains in 
alhninrn ol the c - astor-<al plant \ hr ohservat 
dt'Ciihid and illustrated lead to the conclusion P 
ihr foi matron of the ahuione grains is oul> } 
ticular < ase ol a mojr ocaK^ral j>henomrnon, theri, 
lion of the vacuolar system K. Cliatton A i 

kmciM muhaiiNii svndinian mitosis in thr p 
modial paiasiiii Pcridmians. M. Baudouln ,\ meh. 
In ihr (kinamnaiion of tin- minerals constitur 
prrhisloric m» lallii axes use of spectrum anah - 
I lir jtrrsrmror ahsrncrof tin is nadilv determined 
iln spatk spec ti 11m w it he mt nuililalink the sjM'eimrt'. 
|- M, Quix Ihr roll- of thr otoliths in iln* t ?| M 
laiirous movements ol animals during jumping m 
hilling P, Brodin and P. Huihet • \ nev. a * 

anaphv lac tisin^ substance, form aldehyde- sodium hsdi 
sulphite fi I'ruffaul and M. Be/sw*nnof 1 he v,m 

li<Mis of inrjo\ o| ( lo^hiifnnn /Nis/r>rr<rmmr 

miloj*c n-fixinj^ oii^misnis. Tin- p.nliil slerilisa ’'< 
of tin soiI h\ caluum sulphide increases, no! only " 
niimhi r of (\ l\t s/,>rt<mttni , hui also th* ir capac 1 
for fixing miiui'i 11. ( Levaditl and S Nicol.u 

\rurotiopic athmlv and iln puiifualion ol tin* \ ir 
o* v ac< me 

* ('ut Tcnv n 

Rr>>al Socielv of South \frha, S» ph mh. r jS. I) 
| I). I- (iiKhi'si, pnsiduit, in iln chan J Moil 
C0I0111 and iln miul (onshtutmn, 1 >1 15. A <-v 
h'm.itn sludv <•! ihioxsiiin and n sore m-henzm 
( ’oloui-fac toi s have lx rn ol>tam<‘*l h\ * xprriiiu ; 
vvlnnhv tin colour ol am haloonuitc'd llinnrscrin c. 
h*‘ lalcufaod \ pnhmmaiv invc-sti^ation of rcsorc'i 
lo-n/iue drtivalivis | t »llo\\s J |) J'. (iilchrist ; 11 

01 u*in ol |),iii 1 d tins in iivhrv 


Books Received. 

\usiia1asian Vntantn Jyxpeditnm, i<)ii 14 l nd 
ihr I .r.uh 1 slop of Sir I) Maw sun S< irntilic Report 
Series (' /.oolo^v and Boi.mv \ ol S, part i 
la hinock niMlit \sU-meha B\ Prof R KoehJr 
Pp v*S+;s plates |S\dn<\ (iiivmimenl PrinUi 
Ollier) ^Ss. 

Stanford’s \» vv Map of Ih.' Paula Ou an 30 n 
\2j', m (London L Stanford, Ll*l ) f'olour* 
'heel, 4' 

I he Mark, t ol Whole Milk Bv Dr H. f 
Krdm.m. (Ihr ( iii/«-n’s l.ihiarv Marketing .sen." 
Pp. wi + 33} (New York Ihr Macmillan C'o 
London * Macmillan and <\>., Ltd.) -Ms. net 

The Wisdom of the B«‘.ists Bv \ St run: 

Pp x yt) (London ('onslal)lr and f*o., f.ld.i 5 
net 

Wisconsin (ieolooual and N’.rlural llistorv Surxt" 
Bulletin \c>. 35 . Soil series, N»». .>7 Soil Survey * 
Northern Wisctmsin Bv \. R Whitson and oth?r 
Pp. i\ +46 Bulletin No. 5S - lulm atmnal series, N< 
h 'The (i*‘o^rapln and Lcxmomi* I)evelot>ment < 
Si>uth-cast< tti Wisconsin Bv Prof R II. Whitbecl 
Pp (Madison, W is ) 

Mr Ministry ‘ Met* 01 oloipcal Office GcophvsL' 
Memoirs, No. 17 ' Simultaneous \ alues of Magnet 
Declination .at Different British Stations. Bv Dr. ( 
Three. Pp. r73-200. 2<. net Cieophv^ical Memo!' 

No. r$ : Observ a Hons of Radiation, frprti the Sky. f *i 
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Attempt to Determine the Atmuspherii Constant of 
Ijation Bv W. H Hines Pp 20t 212 is $</ 

(London II M Stationery Olluo 1 
Agricultural Directotate Mmistiv of Intinoi, 
'sopotamia Memoir III . Hairs and Date Cultiva- 
3 l of t h<* ’Iraq Bv V II W Dow son Part 1 
\ v Cultivation of the Date Palm on fin* Shat A 1 

mb P|>. v 1114-75. no nrl Pari 2 I hr Results 

. an Investigation into the* Meld of Hate Palms 

; the Shat \! ’Arab. Pp. vi 4 2(> t-tables. 5? net 
Cambridge 1 W I Hfrr and Soils, Ltd) 

Chemical Warfare Bv Brig -(«en< ral A A Fries 
id Majoi C. J- West. I’p M + 445 (New York and 
omlon • Mc( irau-l Iill Publishing C<» , Inc) jo 
•l 

I ransarlions of the Roval Smiet) of Ldinlungh 
<,!. p.Ht 1 (No 2). Shai Kleton Antarctic Fxpe- 

lion 1 () 14 17 Urological Observations in the 

,YJd< II Sim \rea B\ J M Wordie. Pp 17 2K1 4 
Jates (Kdinburgh : R. Crant and Son; London 
,’ilhanis and Norgale ) 4s 
Biologist he (ieset/r in ihtvn Be/iehungen /ur \ll- 
rnieinen (i< set/In liken det Nairn B\ Prof Hr J 
pinke. I’p *1 (Leipzig | \ Haiti).) 7.^0 maiks 

• (.dr I low h ( onus \ ( hild’s Book of Kl< men- 

,\r\ Biolegv B\ S Rrid-I las m.in Pp x 1 i 1 + 174 
Oxford' B Blai kwe II ) 5s net. 

\ Hisiorv of (»ieek Mathemalus B\ Sir Thomas 
h ath. \ ol 1 T toin I hales to Kurtid Pp \\ + 44*« 

\ oi 2 From \nstan Inis to Diophantus Pp, \ 1 e 

r St». (Oxford ('l.mndon Piess.) 50* ml, 

Report on the haoiionm and Natural heatups of 
■Biitish Honduras m relation to \ginultuie, with 
Proposals for Development Bv \\ R Dunlop. 
I’p IH |I.i ititlon ( row n \ gents for rhe 

('(tlotlies ) 

Liilsh m the X( in lm Ills \\ oi k * \phined f 1«* 1 n 


1 Fhdogue 

s with 

l-.liwl, 

in Bv \ \ 1 'i*'/k(>vv **ki 

f i.inslaii 

•t) l»v II 

1. !'!io- 

a* Pp xii r .*4(1 ( London 
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and Co 

, Mil 

I2v D ( / net 

(‘ours 

< (iinplci 

d.' M. 

it In mat iques Spu l.dev. P>\ 

Pi f | 

Ilaag 

1 1 ’ 

(leifim trie Pp v in t (if) 1 

(IV" 

11.ml hiej - 

■ \ ill.tr- 

el ( de ) (14 fi an. - 

Sue nee 

l niv ei 

-< II.' <lr 

PKmrgie \\ La ReLi 

fivite el 

l< s Fi »n 

'•s dan- 

le S\ sU me l YlllllaiP de> 

Monties 

Nouvelh 

' Elude 

de Cosmogome **r icnt iliqur 

B\ Capt 

S t'hi is 

.lest, i 

Pp p)2 (Paris F‘ Mi ail 

ii fiancs 

net 




Les Mantes de la Peilsre s ( ietllilique Collet Don d« 
M^moirc* rt Ou\ rages Menmrres s«r IT’lulro- 
magnetisnie 11 PKleeliodv 11.unique Bv \ndn -Maiie 
Mnpere Pp xiv 1 111 (Paris (iiulhu 1 -\ 1IL11 s et 

I'ie.) 3 fratii > net. 

Les Matties de la Ih riser si i< ill ihc|iie l ollftlioii 
de Mtmoires <t Ouwages Rssai Pluloviphiqvie sir 
les Prohahiliti's B\ Pien e-Simon La plate 1 . 

Pp. \ii-Mo$ II. Pp iv + 10S (Pails (lauihitr- 

Villaps et ( te ) \ fiancs net rath 

Selection in Cladoreta on the B.tsis of a Phvsio- 
logieal Ch.trai t< r. Bv A. M B.mfa (Publication 
No. 305, Pajiei No 3L of the I)< partineni of Cenetirs.) 
Pp. ii f 170 (Washington Carnegie Institution) 
' 50 dollars 

The Distribution of Yc gelation in the United States 
■ fi related to ( lunatic Conditions By B. H living- 
ton and K Shreve. (Publication No. 2X4 ) Pp. \\i + 
90 + platc- (Washington Carnegie Institution ) 

dollars. 

Observations made at the Roval Magnetic nl and 
leteorological Ohseivatorv at Batavia. Yol $n, 
jib, containing Meteorological and Magnetical Ol>- 
ervations made in 1916. B\ Hr. C. Braak. Pp. 
sviii + ,ii8 + 3 charts. (Batavia*) • 

*?■ - " 


Recalculated Moiithh Values of tin* Vertical Com¬ 
ponent and Inclination of the Magnetic Force at 
Budcn/01 g, 1002 Him (\ppendix to “ Observation* 
matle.H the Roval Magnetic al 1 lid M« leotologicul Ob* 
sc* 1 vatoi v .ii Bat iv 11, *’ v<>! v \ i>ii ^ ) Pp iv -f 20. 
(Batav ia ) 

Idly Whi.it Plant \ Mmingi aph Bv Piof, J. 
Pnaiv.il Pp \< p»; (London Hmkwnith and 
Co ) (13 s m 1 

Virgil in Relation lu ihc Plan’ of Rom< in the 
Hlstoiv of ( Ivihs.itioil \ Lee till c given to Oxford 
l nivetsitv IvMi nsiiui stiuhnis Bv ‘sir Ib'ihert 
W.uien Pp p* (Oxtoid B Bl.ukvvcll ) .*\ net 

Ruia! ()igaiiis.ition Bv Piof \\ Bun, Pp \iv + 
jpi (New \ ork I fie M.n millati Co , London 
Mai Indian ind ( o , Lid ) 1 *v net 

Nut t Mowing Bv R f.Moiiis. Pp. x ( .* P> (New 
York lh<' \faemdlan (o , London Ma« millan and 
Co , I .id ) 1 net. 

Tin Outline of Statue \ Plain Stoiv Simplv 'Fold. 
I'.dit* d b\ P10I | \ I Iioinson \ ol. 1. pat l 1 

Pp ii 4 40 (London ti Newnes, f,t<| ) i\ *c/. net 
Moilnd I t a 1 s and (‘ompulsioiis I hen Pswhnlogv 
.iiul I’s\t ho.malv 1 it In atm* nt Bv l)t II \Y hi ink 
Pp xxiv4 1 London K< g.m Paul and Co, Ltd.) 

2 is. net. 


Diary of Societies. 

llll'llSIUY Novimbm* 24 

RotU Sotiiir, nt 1 -Spri'iftl it* in] 'I«*< ! iliU> t mi*liter till* 
\ 111x11 1 lt> puit <il ( 011m il V' I Kl K Sunni (I) Oh- 

.. i\tnmis mi It. It* c lt.’sp..ii-i ■ >.i *tn It In 1 Iiiiiii nl St 1 HI U - 

tiitinii in the i 2 ) 'tin I l! < . t <» of < ntMtnnl OiilvAnfo 

C». r< nt< upon tin* 'tninmnlnin \< 11»* inns h* mol It) fit v Pr*‘pftrf» 

t h >pi. |. I',.0,1-t tin linin' i\to V. I inn ol Noth 1110 UIm 4 io 1 u 1 c* 

-llnrntio I I loot mol O Miv.* 'I In* ritoition Cnrvi- of 

(iihilno I) 11 .li’ *<<01/11 tn,l I \ Ihuitt hlo- V< nt I Ulllfli 

|Vl I'lfllt lit 

(’HiiaMtiDV So) n ri int llt.Mil Sin, 1 ( 11 \ lnftltul«l nl I! - Or (' 
lias Muttnv I'liu roilii"\ it- mi V ol *<• h'lui'iition 
Is-xiii r 1 os. i»i 1 011»sunn 1 Lm.imids (J <»mIoio * il I nvton Hull) 

nt 7 1 > V I k \ Hln \xl< 1 . "Ml Mu nhhsflss 

I'OMjuir IssriJMl nt 7 'ill F V ItflirlN Firntl* filial \(\ 

itroHfc 

Omni S'i'iiir Pit f n«11< t u> 1 ( oiloio of S. mol Ti f Iniolo^s I. 

nt 7 10 - Frol F .T Clo Inn- l’i)lnri«uiy \ptmrntu- 
]s 11 jt\si ion si Coiim i oi ( mmsmiis ml C«\lon Hull) 'it fi- 
I), \ c |l I '11.111 in.' 1 111 Colour mol llo* SttijK 

Csmika I'mi ),.t 17 I11I111 stmt WC.il It M r, Ml'S Oho 
l-.dflM V < oluUi I’loilop inpli V Imp "> Cmxxln 

Ituru. Sonm oi Mumiu d Johns Hi.timu nt « in DiMMi*- 
Mon >>n Ho 1111 1 FmoUion l'*>ts s l,mt itjuumio Tttpn* l»v .T. 
Kv< , mI ff 1 S lots I It 11 m iilpitn I)i MimI' mi nnd C 

\ itrh M), M Wf.lliH mol O null l’ < II) follow .'it hv Sir 

CuMihVit W nllin'i* III I, Blown. F Kohl Mr Mmim-F 0 K 

lie tin, \ F \V. 1 . 1 . Joluonn mol \ c Morion 

Koiun oi Vsriiji sim. til k IA 

TRlltW Nov i stiii rr 2 '. 

Rot cl Sod nr <>l Inis (Dominion nui Colonnf. -t ml Iiollnn Sc*i'- 
ToirD Mi. line' 'it t Ml \ H \aiho|( Vn Imperial 

Mr-hip S< non 

I’nisiici Mm UTS oi' l.oNrtos ml finp. rlftl Colleen nl Si lrnci’ ftial 
'liehnoMv J. nt'. Di-i ii-a.n on U'imoiio tr\ l>i »• UriflHhfc 
Sonin Moilitl.'il Fm no ol Hut.iiihI.i- F .1 V\ Whipptr 
Ih, TIi 1*01 \ ol tin Hun ll'/i o>i" t. r F .) \\ W Inpph- The 

It nl innnli (ft (ilm-tniX Ss-i.in of Hcxuom-trv l , nia*ip»f 

s‘ h Mm. i I'll. \V rf mot lit v Hnlh Hv^romMi i W Wiittn 
D< t**rininiitJon of 1 hr Flop* r Cnn-tmil in ^p|ohn'« FomiiuIh fm 
I w. m V.roplmo*- H f« Mmo mol T'mf V M Ivialall \ 

n | oj hi ot Wisoiptimi It v iomi.'t. i Pmt \ M Ts/otnJI 

|*| ..| \ F C lint t<u k \ I In' nun I HsKlofnitri To hi* 

t..Itr.se 11] In Sn \ ■ i• o i Sluivs Hu RuIihhI (JJnn 1 <i ook W fl 

Hardv. Di fi C Knnpion It Cnrlcss, W •( IT'ill, la _ f < s 
\mltiM.n, t>r U Rmr. W H W itln \ mol Di (J W C Hast 
Roiaf. Hot an or A|n»in\F (Stu*lv of nueirn** in ciuhiien Sir 
tmn), at V -Mos Fan Morton R. port on n hutnl of 

Bulimia Cruption , 

i.lHTKUCI FoiCIU I.M.IMMIs’ V SS(M 1 U I OS (Soulhilli DlSI-JOIl) l»* 

C< ntinl Hull W . hf ir.ins-R 11, at 7 V W Bi'Uti.s Sonu- Nntrs ou 

Bmhr If.iuw I'h.nt ,, • 

Js-NTiriTios or I'hotii rnov KNOisirns (nt InRtitntion of Mcohnni- 
rt] Fnn-Jnr .*ri) *it 7 W l F Onvl«*r Dro«mc'k "nd Fro* 

ilnotion c .. . 

Jrjcion Ivm frrTTOt or Ksoivrnis. at fi (i ¥ ShoUnr Kl^Ptro 
rnn^netic lnstnini*'nts • Prohlcno* in thnr Design »>na con 
rtruction. 
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Kor*r Horn it of MibirJvr ‘(KpivltfiJiiolwifV >»nd Mttf M?dn'in»* j 
“ Dr •’ 1’ Kinlocli • Mi Dtlmvm in K< wr*. 


MO \ DAY, 

1 % Y» | M T i nt \i (i M‘ I• •• i»t '< H .1 1*4 tn 1' 

r(w Coin , .( \\ tn.I, -h!. M <'.miinodit 1 

>f V .11 loll •• 1 IlH > H Hi S'-IIIlljfM 
Rotvi n n o» Mn>i‘ im »t (» Dr Du 
m tn I (fi-ut li> Di-iuD,*.,. 

K A k A I" l sm mt (.it ()n fulfill Soil I v 1 11* *» 1 **■ (»n 

I )n I 0‘ 1 I <1 ( irl'J \\ hi k <.n 1 'finimi ri'.nl r.i'lmmui N I’nnir 

ni»i| (■ n M.iicoiik K> .!< hmi UtHicii ( uth-idw llA'IroM'” "" (1 
Niti.j'Mi .it Hu. h I’n hi. . h II .lift. i\ Hu M'.tn.hM- 
-t \ <|U« ..>i» SiiJut tmiH ..I Mkilim Nitntf. with i 1-oj-l ' nod«’ 
nml mi Mi. t!uiufi,'ti< ti<* In t. t iiiinutir.n oi tin Ciiiii*‘I’Mion "1 
11 I 1 hi in 1 <1 I I Niii'i nt \n f iihil.itK>n P* nod 


N<>\ i Mflf H 2ft 


1 1.1). I 1 Ilf M h I h 


I hr- III f|t|||l lit 


t hi Cnjll |)|i 
'll tin Si [nil Ii» 
(mill, i.l III 
VI |,. K \l \i 
i iiutu I'!' 1 In 1 in 
Horn Sf»i nn m 
r* rI It. Inn* . 
Hot 41 So. (I 1 V . 

Hi ml* ri' I. I It 


1 11 . 


■ii.| 


nr M)“< ■ |■ t. 
■ if M'lUrlll." 


.lilt \ 


. 1(1 I Iiiui-i'.ft S’ H Dhitr ft 11 ’I v N Mittru 
11.1 \'i i/iitivf Dntitlvi-i- Dt s 1 I.-'vih and 
I \ iiiHltn.it 'iml Di n. riptmu ,>l ’* Neil Ail 
f..i till I. inpci’itnri o tntwfin fK’ ii»>l 11*0° <’ 
Vitis s \ M If 1 tid l*i... ' no ^ nt Diirr-iwror 

iiitm I .. tut. 1 i I • 

\ | f IV14 IM I O. |l > li t <>li •L*’ t Si 4>t Kill < Jit ft t\ K 
I ini... i,ii4' (■ n< tor 11 . tin* l'nidH-tmti '•» tmiuumW 
tilt lidli to Ham S M tl in III* It t ('»-<• 
.in 1 it) an f it fit lit 


/(’/ s/Mi \'<»wMm p 

Hortt If.imi' I Ml nil Sill im lit ) Dr 
Int.t. l m M, 

Mtfflll Mil HMI 

U |) it . It 
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V n department nf thrmisiM has greater pro¬ 
gress hren made during eoinparativ elv reant 
tears llian m bint hemistiy the youngest and in 
st»mr jespects the most fascinating of the various 
braiv hes into width chemical suenrc lias, for 
purposes o) 1 on\ cniciu t‘, hern partitioned. I he 
beamv, ilic mv story, and the deep import of the 
phenomena with which biochemistry is toncerned 
< « mint fail to make a strong appeal to the sricn- 
1 1 fit imagination, e\et. at a time when hiilliant 
and fundamental discoveries m other branches of 
* hemisti \ aie so insisleuth claiming our aUention 
and tv it mg our admiration and wonder. 

keen it lanuliaiit\ does not ne*_t ssnrily breed 
eontempt, it often has a strong tendem y to beget 
mdilleu nee, and this, coupled with the fact that 
biochemical j>hcnomcna are not, as a mle, of an 
arresting or spta tat ular nature, probably account-, 
lurgelv for the lack of interest shown by chemists 
in general tor so many years in this held ol 
chemical inquiry. It is, how’c\».r, this very 
absence of all that is spectacular or suggestive 
of difficulty or effort that makes the* biochemical 
or life-prot t sses so uondeiful and so worthy ol 
our closest study. 

When \vc compare the synthetical methods of 
our laboratories with those of Nature we cannot 
fail to be struck with the essential crudity of the 
former. Great as were the intellectual achieve¬ 
ments involved in the synthesis of, say, indigo, 
alizarin, nicotine, or camphor, it is certain that 
those, and many other natural compounds are 

no 2718, v6l. 108] 


I manufactured In the plant in a nun h more efficient 
j and U ss wasteful nuuiu r. 

I>\ a i lose sfud\ o| the \\a\ in whuh living 
(Uganisnis prtfoun tht ir reniaikahle leafs of 
budding iij) md breaking down, otg.mte t bernists 
will, no doubt, be enabled m * * mi o! time to 
dispense \ cry lnrgtlv with then lie ion pots and 
I (hill anloi hives anti to work uioii i!iimI\ on the 
lines ol the In icg « ell, at am rale so far as the 
-n nthcvs o! natutallv on lining compounds is 
iniuermd lo this end intensive .link ol tin 
pin :u>nn im ol < olloidal ihetnistiv and of the 
ndure *)l in/vme a< tioa (im hiding the f tm< ! mil ol 
“ a< 1 1 \a lot s and “ at eelei alot s ") betomrs ol tht 
I highest moment Plus aspet t of the mailt r has 
letenlk n<civ»d etmsideralion in two important 
and \ei\ suggestive presidential addi« ssrs--lhal 
ol Si 1 William Pope to the Soiietv ol ( hemical 
Industi\, m Montreal, and that of I )r M. <). 
hofsft r to rlit* chmnisliv set turn ol tin British 
Association, m hdinhuigh I ma\, perhaps, be 
permitted to point out that if also lot me<! the 
it'll niohi ol mv let ml ( anlor let lines 00 
“ Mu ro organisms and sown of then Industrial 

Gst s.” 

In ilu* nut io-urganism as a living et II w< have 
a < liemn al laboratory ol the lugheM elite iem \ and 
ut the most rtmaikahh < burnt t<i, and i ould \VC 
but undeistand ant) imitate attiheiallv the pro- 
i esses «,f synthesis and an il\sis wiiit h aie ftp 
quiellv and so regularly on luring in, s.i\, «i single., 
t < 11 of \ r.v!, we should lit not oni\ within 
measurable distant (‘ of a lit w industrial organic 
< hemisi rv , but also we should he a little m ai’tr to 
an undt i standing ol th.it greatest til all problems 

the nature of hie. 

Whither, with the growth ol chemical know¬ 
ledge, tile si i v tees o! the livmg < ell in connection 
with industrial operations will be ultimately dis¬ 
pensed with oi 1 1 \ the future can show, but * ertain 
it is that that turn is slill far distant. At present 
a number of important industries are more or less 
dtpiudent '»n the a<lmties of i ertain lowlv 
organisms, and from the point of \ lew of su< - 
i essful and elli< ient fa» lory working alone, it is 
(ssentntl that we should possess a \crv thorough 
knowledge of the nature of those organisms and 
of the influence of environment on their < hemit al 
activities. Lroni whatever point ol view, tht re- 
fore, we regard the study' of industrial rrutio- 
biologv, it is ( lear that its eiuouiagi incut and 
development are ol high national coivem. Any¬ 
one who makes an unbiased survey ol the work 
done in this domain in various parts of the world 
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i ,tniu»i honestly fid satisfied with the contribution j 
io.kIc in this toimtrv, (spec mils when regard i> | 
had to our outstanding position .is an. industrial . 
nation .uni t*» the immensity oi mu h.mplu and j 
1 11 <>m 1 < M>un <*s ; 

I In* disastrous mdilleicnce uhuh we haw • 
for so long show n to the claims oi sen ntiia i 
research appeals now to lie giving wav to a fever¬ 
ish attempt to make up the leeway we have lost, 
it was in the iiope that industrial niiero oiologv 
might pailiMpate in tins new' expenditure oi 
energy that 1 was mdueed to make a spe e lal 
appeal foi the Inundation of a national institute 
in a p.tpt 1 r< ad Ixioie the Soviet) oi C in lineal 
industry .it llu annual general meeting oi tin 
Soeiet\ in J1 il\. mu). \l present the provision 
made for systematic institution m industrial 
mil 1 o-bmlogv, and lor the study ol tin ninumet | 
able mipoitant problems on which it hears, is j 
verv made i|uate, and theie is not in this i#untr\ 
nor, so l.ir as I am awaie, in the Ihitish 
Dominions, an\ institution devoted to a subject 
which u admittedly ot such great technological 
impoi latue In connection with brewing and dis¬ 
tilling, an immense amount of work has been, and 
is still being, done, hut other industries 111 which 
micro-organisin'* pl.w an mipoitant and even a 
predominant part have been lelt hugely to take j 
then chances, with in some *ases the resu't j 
that might easily have hot n predicted. ^ 

ll is impossible, m the eomse ot a short article ! 
sue.li <is this, to deal at anv length with these,* 
v a non*' industries, or even to enumerate them all. 

I in.n , however, instan* e the in ai ml.u tui e ol lac tic 
and hut. nc acids, the wine, vine ton, and dairying 
mchisti ies, ague iiltiue, baking, tanning, and the* 
ticatnunl ot sewage, as among the mote pro¬ 
minent Jn addition to this the manufacture. oi 
en/vme prcpaiations leu manv purposes is be- 
uimiii;; daily ot <41 eater importance, and iinallv 
theie is the ([iieslion of the production of vvh.it 
xnav h< ie imed synthetic; food. 

Assuming a national institute sia*h as 1 have 
advocated to come mto existence, it muv he well 
to summ.iihc veiv briefly the functions which it 
might use lullv perfoim and ih.e ground its activi¬ 
ties might cover 'I he tii'st and perhaps the most 
impoi taut object ol a national institute would he 
to provide for the systematic prosecution of 
01 igmal research in connection with llu* above 
mdustues, and, in fact, with an) industry m 
which mici o-orgamsms or en/ymes play an im¬ 
portant part. That a great deal of very valuable 
work of this kind has been done and is now being 
NO 2 ;i 8 , VOL. I08] 
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done* in this country is well known to all who no 
lamihar w.th the subject, hut the institutions ii 
whu.h this work is being carried out are scattered, 
and there can he* no diubt that iar better results 
could he obtained d the* manv closely related 
problems connected with the* activity of oiganisnv 
and of cn/' mes could he studied in a single in¬ 
stitution adecjuatelv provided with all the ncee' 
sarv appliances and specimens, where the* various 
woikers m c loscdv associated holds would have 
an opportunity of discussing their problems with 
one another. 

In the next place the inMitule would servo as 
a cent 10 for the specialised training ot men in¬ 
tending to devote themselves to the* teaching ol 
miero-luologv and biochemistry in our universities 
and technical schools, and also for the* pmetieal 
instruction ot tactoiv manageis and other tech¬ 
nical employes engaged m the* various biological 
irulust 1 ies. 

A imthcr function which the proposed institute 
might lulli] would he that ol providing breweries, 
distilleries, and other lac tones with anv required 
organisms m puio c ulture* and in sufficiently large 
quantities ioi mdustiial puipc»sus. I*a<ihties c^l 
this kind ovist to some extent in loanee, and, 1 
he In v e, to an even gi*< atei extent m t.ermanv, 
hut tluu are pi.ehcallv non-existent m the 
; c omit 1 \ 

I hen again llie institute would sctve to 
! house as complete a cnllrctmu oi industrial 
mic ro-organisins in pine cultuic* as could he got 
together Recently something m tins direction 
has been dmu in tlu toim.ition, h\ tlit Medical 

J Rcseart h t'oumil, of the national collection oi 

I Ivin cultures at tin* Li'tei 1'istitut‘ , under tlu 

j 1 

j dm * ten ship of I )r. Ledtngham, hut allhough the 
j and otlui snnil.it c ollec tions will ceil.only he oi 

considerable use*, the v i annul take* flic* place o ! 

j the much linin' exhaustive and comp!-1c nolle* 
i (ion wh-nh it would l>e oin* of the mmn lune.tion 
of a national institute to ae < umul i!c. 

I am aware that the* labour involved in main 
| t.lining such a < oik c lion as 1 am indicating word* 

I be « onsielei able , hut it is oi the* loutmc kind 
I necessitating the* employment merely ol a few 
earelullv trained laboialoiv attenekmts w orkiiu. 
under tin* supervision oi the cuiator <>t tin* col 
lec tion. 

I'lic* institute would fmtlier sene as a centra 
biochemical library. \t the present time .step 
are being taken to form one large library denote 
to chemical literature, and there is a very goner; 
Ceding that all gverlappifi^.and- unnecessary nudt 
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plication should be avoided. Willi ibis police oi 
.COucentiai-ioti 1 am in the fullest .igivmum, but 
! 1 think il vvdl be generally .ulnutted lie .ill who 
,know tliat the litcrnturi ot*tlu subjei t with which 
'1 am (baling Is of a very highly specialised ih,u- 
ittcler; that it is, ol course, more largch biulugii ai 
■than ch( mu ,d; and that man\ ol the most mi 
parlanl volumes and mkih even o! the pt i lodie.d 
1 journals are not, as a mailer ot laet, readily ob¬ 
tainable m any ol out c\iMmg libraries. 1 he 
general demand lor certain wmks dealing with 
■ micio-btnloeV is too small, and the books theni- 
• selves ait'i perhaps, loo tostlv and too luglilv 
speetahsed to appeal to the majotilv ol the 
tneinheis ol tin- hhtntv tomiimiets ol out 
I si lentiIn soi h Ik-s, 

I'm.illy (ami this would piobablv not In' one ol 
the least important ot its (millions! the proposed 
, institute would solve as a leultal home lot 
Hritish micto-biologigitl sejrncr and as the m 
stitute to wlui h all workers in this held of natural 
knowledge, to ncry pail ol our Dominions, umlil 
apply foi mlormntion, to wlmh thev mtild si nil 
I.Ill; spei linens lor idenliliealion or lot invesltga 
lion, and to w hull they lonld subjci i to proper 
safcgu.nils in, the matter ol piioutv- eonimumeatc 
any disioverv ol nnportanee 

1 hi- -ui>]( i t, m its bolami al aspi i ts, is not one 
with wlmh I i an ilaini anvihmg more till.in a 
very limilnl at fpiamtanee, but I have some reason 

I ■ bclievi llut in out ( olomes and ovusi.ts 

i >i alinions I Ik re are mveoloects win* woii'il r.\- 
pene!!i e the adeantage ot Mil'll an inslttulmn, and 
who, while obtaining mloimnlinn thonwhi-, 
nngbt i end er gicct nalion.il s i v u e bv i ou- 
tubnLiitg to our knowledge ol tin n.ituie ol jiianv 
Itmgoid pUmt-disi (’IMS. 

1 atn will aw.i't? ol tin ailmnabli wmk in 1 lie 
domain ol Iirdustt lal mil to-biology wlmli is being 
done in a numbi t ol isolated institutions in this 
< nuulry, as well as ill one- or two well-known 
American Colleges, ill the Pasteur Institute in 
’'arts, in the Institute lor Fermentation linliistiies 
in Berlin, in the Carisln rg Lahotatorv in tjopim 
hiigt’ii, am! elsewhere. Farit of these institutions, 
however, deals with tins immense subject in cer¬ 
tain of Its aspects only, and, as compared with 
the scheme which I am .advocating, thev suffer 
from the great disadvantage that there is no co- 
>rdinaliotl, and that, Consequently, a i ombmed 
♦flack on any of the hig problems which are call 
ng foy solution is rendered very difficult, if not 
impossible. Among such problems I might in¬ 
duce f!?e biochemical.cqtiversiprt pf cellulose into 
w^iS/vol, 108] eA 
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hrmentabh sugai , I torn wlmh industrial alcohol 
mi^ht lu pnpaod on one hand, ui \ nttit* 1 ic iooris 
on ilu otlu'i 

\ tew \c.irs hetorr tlit outbuak ol war the 
(urination ol .1 national institution somewhat on 
th< lint's I h.i\ c Mlggistcd m tins allele was 
aduwuted In Paul limlnri, nt Hie Institute for 
K tmeutntmn Industries in Ihilm Ji need 
scarcely Ik s.ikI that tin in^tilutt I mdm i .uKo- 
ejled would have lud its home in (uriii.im, .md 
I leel stiongU lli.it it behoves us m tin-. »minlt\ 
tn lake steps to t st.ihlish, on British soil, .m 
institution wlmli, although pi un<i i il v intended to 
meet tin nrids til Bnltsh woikrrs, might ulti 
iii.ilc l\ its i i\r flu support <>1 manv ol tun 
Xnn'iMiin ,md (.oiihuental coll* agues 9 

I know th.it one ot tin greatest difln ulties, 

J esjieei.dh al the present tune, in < onne* tion 
with tin sc In me will be that ol obi.lining 
suthuent mone\ lor tin piii|)tN'. 11 sums to 
me, howeier, that a beginning might be made in 
a very modest mannei. \ huge and expensive 
building would not, m the Inst instant e, be 
neC(‘ss.n \ or e\ en desirable, lor tn a mattei of 
this kind mm li mm»* would tit pend upon lla selec¬ 
tion ol the tight nun than upon the si/< oi the 
budding or evtn upon tin pt rle< hon ol its rqnip- 
ment Possihlv some <\isting budding, pit It rabk 
in juo\imil\ to out ol <>itt iinivi edt\ < olleges, 
would be available A verv important point, 
houevtr, is that it should In a srpunit*' udhonnJ 
}n\ 1 itu 1 i’, and not a nun department ol some 
t \istmg teac hing iiwlihil mu. 

\ l It \S ION ( II M’M VN. 

Currents of Mathematical Thought. 

/ 7 ilcdl Si if n(iln/ur dcs Mnthrniiiiu U'n\ Dans 
I' hihquilv <t <{</uv It \ Tiinps Modt’rih s. By 
Ihof Pune Bouttoux (\ T otivtlle Colhrliori 
s< it* n 1 iltijiie ) Pp 2 ~j i (Paris: helix Alcan, 
njjo.) 8 fram s net 

JI hi aim oj this work has been < aretulB 
t xpl.um d b\ Ih.e aulhor, and tin tender 
must t onhuually -bear that fart in mind 1 he 
book is not a histrn v ot mathematics; it is not an 
amount ol striking disi nurii's, or a Milubm of 
mathematii al methods, as sin h It is an atn nipt, 
m the light of our presint knowledge, to lime the 
principal currents of thought by wlmh profes¬ 
sional mathematicians during dilfeient periods 
have 1 m en consciously or uncons< iously influenced- 
Mo hard-and-fast boundary lines have been laid 
down; it is merely for the sake of convenience 
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lb.it tin* v hob tuiu' i onMili r< d ha*' b* ( n dividid 
into thro sun cssut* stage*.. l hr 111 *t ol •In*'" 
ends \v)'«n Oh* * l.issu al <»ieek nwthoAs bad pi a< ~ 
In all) k.*a thur pr< stigc and I< 11ilil \ , the M'ood 
whi 11 (at tin t tid of the eghUeuth teniuryf da- 
new m< thuds intrude.* cd hv 1 ) s*aitts N*wlon, 
Leibniz, uid built s* i'ihi d to bav* n.ubcd m bkt 
ttiunm r tin- hunt of their pmvns and tt> hi nu_;t]> 
able ol sugg( sting h ,dl\ new and lmpniiunl Melds 
u! research. 

Now tli.it '-<» nun It good utn k h is b< i u tltmt on 
^ (ire* k m.itl't'Miat us w t t an r«-al s* with tin .m « li¬ 
ra* \ vb.it mm ts tin' (ir<fk nulln m.ilii ian bad of 
bis - u I > |< < t It inilndid llif a i ll lnn« t n t*i a hnlt 
numlxi* .1' u<il as iM-omtliy, and ha tin Pvtlue 
aon a-tts ,,i ,im rate tlu turmti bt.mi Ii was I hr 
miH hmdaimntal I»v ill* turn- ol ban bd I It * 1 

(irtfks bad i jx rlV< t theory ol pmpnitmn, and t 
method o! t \liaiis(n>n < apahfe of sub ng prohi* ms 
h>! vvjiab u r now use mlcgial rak ulus In 
Apollonius's *‘(\>ni<\s” we have mum runs pro 
positions \v bn h ai<- *o easily translated into a 
mod* m algeln an 'I loirn that one is almost 
tempt* d to thnk that the Greeks anlnjpaUd 
l>es< a? t* n* malvlual method 1 lus, lumm r, m 
not tlu i asi ; and in the saint wav it is a mistake 
1 o lain that lhe\ had a theorv of irrational 
numhtrs. I he distoverv of im mnmriisurahle 
quantities ltd to a tl,eor> of proportion appht able 
to thrtn. but the ratio ot two smulai quantities 
was new i regarded as a munh* r t v en it one of the 
quanta!u s was an exact multiple ot the other. 
Computation and measnrumnt as sueli did not 
tor in put nl matheinata •>; limitations ol construc- 
tion, siK.h as those ot ban lid s * Clements, seem 
due to a mixture ol .esthetic and philosoplneal 
consult rations Archimedes' tract “ On Method 
shows that the gieatcst Cm k malhem.rtii inns did 
not disdain the use of mechanical eoiisidcr.dmns 
as an aid to mathematical rcseaich; but they inner 
w'eie « unnoted with a mechanical proof, and 
alw a\ •' liud to replace it by one stiully mathe¬ 
matic ai in then m ust ot the term. 

Coining now to the second period, Plot. 
Bout mux ( (insiders that the great innovation of 
the seventeenth century does not consist in the 
use of new methods such as the infinitesimal cal¬ 
culus, but ratlua in tlu development of the notion 
of “ function,” especially in the form of an infinite 
seiies. hew things are mote interesting than the 
hist on of the mathematical term “function.” 
For a long period all the functions actually con¬ 
sidered were those expressible by power-series. 
Even these were discuss'd in what would now 
be called a scandalously superficial way. In 
spite of the fact that as early as the time of the 
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lii rnoullib th$ problem of vibrating strings le<l 
a prolong* d discussion as to the possible or prey ; 
it pi cm motion ot so-called “arbitrary” functr<- 
the subjiet was left '* w ropp* d up in mystery 
it v as oil* n t.iMtly assumed that a power-sw - 
u-pn M-ntation, at least lor some intervals, 
,ilwa\s possible it only it could be foe a 
Pound's introduction ot tngonometrieal s« ev 
,ik 1 las hold apnluatioii o f them to physical p 
Km'- <■ i\< a sort ot electrical shook to the m.i:',- 
, 11 ,i„ a! uoild, ,uul the use ot complex rpiam -us 
w.i^ still n gaoled In the orthodox as a son m> 
<>fing tr 1 k win* h led to *.orre< t results 
quite unt 1 Utable w a\ 

'the lx g timing of the modern period mo t»e 
(<>n\* nicutlv maikerl by VbeJ’s memoir on tra 
J 1 >in 1»n 11.1 1 si rus, in this we have for the first time 
I 1 1 ot'i( t ainl iiginous Ireatnunt ol an analvo, ! 
j ) 11 <h 1 1 >>11 \ll(i tin-', 111 tin hands of Rieni.mp 
I |)u‘J( hk t and Olliers the subject made gn.i 1 
stinks, and the vast subject ol the (lassilu 1 1 0>si 
nl lum lions has he* n allaekid with a gtatijvmg 
measun (»f sin 1 ess 

filtering tin cm rents ol matin ru.ifiral thong' 1 
the author lias fnqmntlv to ik al with control'! 
vial maMets on which Jte eamiot prefrnd to give 
inori than a plausible opinion Perhaps the nioM 
impoitant of tin se depends on the definition c 1 
m ii h* mat a s. In oui own opinion it is best h»i 

the present not to attempt any formal definition 
nl nut hem itn s, but to be content with the into: 
national st hedtde on winch the Koval Sociely 
'subject-fnde\ is based. So long is it is agreed 
to unhide mh Ii things as the theory ol groups in 
one hand, and ahstr.u t dynamics on the othet 
a formal (U'hmtnm, is patlKullv impossible But 
theie is one point on which a difference of opinio 1 
is both significant and important. Is matin 
main s a si n nee in the true sense, or is it a 
organised method of a spec m I type reducibl 
almost entirely to a branch ol symbolic logic 
We are verv glad to sec that Prof. Boutrou 
( mpliatn ally adopts the former view. To hin » 
as to us, mathematics proceeds from a body * 
indefinable data which it discusses by means (' 
special methods peculiarly its own,‘while it 
general method is simply that of all scientific 
nseaii'h. The scliool of which Mr Bertram 
Russell may be taken as a representative has per 
formed a gre.it service bv its ciitic.il discussion o’ 
what we may call mathematical first principle*' 
but few of its members, wc fancy, would clan 
that it has contributed to mathematical theorv 
At any rate the great body of progressive math' 
maticians have refused to admit any suqh claim 
atid we may venture to suggest one reason f<- 
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;ir doing so, a reason^which can be appreciated 
anvone of a mathematical turn of mind There 
' certain ideas, such as those ol the shape and 
,,nnectivitv ol surfaces, ujiich are extremely difti- 
"ijlt, if not impossible, to reduce to arithmetirnl 
-rms. The plain man will, we think, continue 
^assert that his concept ot the shape ol a sphere 
'.y an anchor ring is as clear as any that he lias, 
Sdependently of any arithmetical considerations, 
‘fid this although in these cases analytical equa- 
jons ot the surfaces can lie found; the same thine 
true, in e\en greater measure, oi Molmis's 
tnc-sided surface and its detoi muttons. 

'} Whether the reader ot ibis hook agrees with all 
he author’s conclusions or not, he cannot hut he 
Vrateful lor the careful arguments by which the\ 
ire supported. 1 he last word on the suhjec t has 
^iot been said, and vigorous t onimv ersv about it 
-*nuy be (onlidentl) expected; but whatever the 
’’final < onelusion may be, Pro!. Boulnmx’s work is 
♦likely to he regarded us a valuable < oulribution 
‘to the philosophy ol mathematic s (i, B. M 

f Science and the Community. 

"/Von/ a Modern ( invcr* tty. .Sonic \tnis and 
A^fnhition^ of s \icinc. Ily Ihol. \. Smithells 
Bp i ’4 (London: Oxfotd I'niursity Press, 
)r)j i.) u.v (id net. 

T It \TL\ K!\ Prof. Smithtlls has to say on 
the amis ol education ami aspirations of 
si iener »s alwa\s vvotthv ol attention, because it 
i mieso/its the wisdom ol experience and the d< - 
hc< rations ot a wt ll-bulunrrd mind. We are glad, 
the re I ore, that seven addresses, delivered In him 
on various occasions from kjoO to i<>i 4, an- here 
hi ought together in hook-lot m, and we hope the v 
will be width read, purticularlv I>\ members ol 
the general public. 'I he sub-title is a better index 
to the contents ol the volume than is the mam 
title, lor the whole ol the addresses art < oneerned 
with the relation ol st icm e to the community 
through education, industn, and other prat Inal 
and intellectual activities. They state (dearly and 
with dignity what science stands toi m modern 
life, and their message cannot rear h too extended 
.1 circle. 

Prot. Smithells has decided views upon the 
place of science in education, and the significance 
ot university work to industrial pi ogress. In 
"immun with most universitv teachers, he holds 
that a broad and sound general education, in 
which science occupies a rightful part, is the best 
oundation upon which to bin Id a university 
nurse, but he goes farther and urges with con- 
incing- iteration that universities serve the best 
-imposes of industry when they treasure men of 
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genius working in them purely lot the advance¬ 
ment of natural knowledge and unfettered with 
eonsidetalions as to whether tin instruction or 
research is directly piohtuble to mdustrv or trade. 

It.'* he says, “the sole purpose of mu new uni- 
veisiries were 11» make itidustiy and commerce 
more effective instruments of eitlier pc rsonal or 
national wealth, you might indeed find men to 
staff them, hut you would not find men who were 
worlhv of their hire, and vou would have nothing 
that had a just claim to the title ol a mmcisitv.” 

I he new universities have, no doubt, had a <IiI!i- 
eiiltv in convincing the business world around* 
them that then essuiti.il {unction is ihe extension 
ol know ledge into new fields, and not net essarilv 
the improvement ol (lie trade ol the district in 
which thev are situaltd, but thev have mostly 
done so with giat living sm cess , and rvi n in the 
am ient universities ol this kingdom an obscurant* 

1st attitude towards suenlilie inqimv is not un¬ 
known. It is line that the i.isktts ol the past are 
tilled with truisures of fa< I, thought, and perform- 
ant e, but all that t an lie done in the so< lal st ienccs 
is to 1eve.1l these piothu ts ol human gt nius and 
action with the objet l ol using them as a store 
of wisdom and experience Itom vvlmh guidance; to 
po.icv or conduct m/e he gained Ihe experi¬ 
mental sciences, however, ai« pai tic ularlv con¬ 
cerned with the disc ov ci v ol things and principles 
mv ci before* known, and not with rncielv recon¬ 
structing past history. W hen ( luhleo hist turned 
his small telescope towards the thiee stars m the 
Belt of Orion and the six m the Sword he saw 
in the field of view eighty stars which had 
never previotislv been looked upon by human eves, 
and evetv such scientific discovery npiesents a 
similar expansion of the t input- ol knowledge -a 
Rosetta stone for the interpretation, not oi human 
documents, hut ol the works of the Maker of the . 
l/m vet se 

When this distinction between literary records 
and scientific rev rial ion is und< rstood, no objection, 
need be raised to ihe limitation of the “humani¬ 
ties” to matters relating to human affairs and 
hum/in nature generallv, though historically' and 
actuallv experimental philosopher** may claim to 
be humanists with as much right as do men of 1 
letters and students ol social sciences. Prof. 
Smithells himself certainly la-longs to this cate¬ 
gory, for he is no narrow pedant, but a man of 
wide inLeiests and wist* vi.-ion, and in almost every 
address m the present volume the- key-note is 
.sounded of science as a noble pursuit and an 
ethical influence. So much attention is now given 
to material results of scientific research that it is 
refreshing to find a representative of a modern 

' 4 Q 
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university* which has to look lor support largely 
to business men, prot kiimiu^ over and over yj»;un 
that sca nt v teaching is not to be just died by 
works alone, but by the spirit of mtelfe< tual ex¬ 
pansion. Net while Prof. Smith* 11 s advocates 
science for its own sake as a mo*ss.»r\ part of the 
eurritidum m all stages of study, lie <1 <«l‘s not 
overlook the bn t that main ^reat <h velopments 
have had their origin in efforts to solve purely 
practical problems; and he illustrates this m one 
address by a sketch ol Pasteur's work. lb is. 
however, strongly opposed to the <ontrol ol uni¬ 
versity teat hmj* by technology, and says frankly : 
“I (onsider lrrhnir.il universities to be an edm a- 
tional mistake and a national danger ot the first 
magnitude." 

Thu attitude towards knowledge represented by 
this remark is < harai teristic ol Prof. Smithells, 
whose message may perhaps be expressed bv the 
phrase : “ Poster the spirit of science* and the 
rest shall be j^iven unto you.” Ibis is the ex¬ 
hortation alike to an Indian audience, to j»ys en^i- 
nrers, to join nahstv, to students of home sciem e 
and household economics, and to the Workers’ 
lulucational Asso< lation It is the motif of the 
whole composition, and discerning cars will distin¬ 
guish it above the dm ol the market-place and the 
clan^mp - ot industrial hammers, and lx* stimulated 
by it. I he best teaching ol att, or literature, or 
music, is that vvhii h promotes appreciation <>I 
what is highest m r.n h ol them, and the same is 
true of sciem e, whether the best be the revela¬ 
tion of a law of Nature through disinteiested re¬ 
search, the creation ol a new industty through 
scicntifu discovery, or the mental attitude de¬ 
veloped by training in si lentila nut hod. Modern 
civilisation is built upon sin nee, and a knowledge 
of its foundations is therefore essential to all who 
have power to determine the shape ot the super 
structuie, otherwise it may be destroyed by its 
own strength Plot. Smithells pleads eloquently 
and with inspiring t onvielion on behalf ol natural 
knowledge and its human signify ance, and the 
cause to vvhuh he has devoted most of his life 
will be dei idediv benefited if bis advocacy of it is 
widely t<ad 

William Osier. 

Counsels mi,I Ideals, /* mm the Writings <>/ 

IPi/hum Osier Serond edition. Pp. wiv -t 355. 

(London • Oxford l Diversity Press, hjj t.) 

85, t),l. net. (tv. 

T would be' difficult to overpraise* Osier. He 
was heart and soul in love with life -a man 
most lovable, courteous, gracious, of unfailing 
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sympathy, hopeful, generous. Toronto, Montreal, 
Baltimore, Oxford these universities were the 
stages of his work for mankind : a great teachei, 
a good example to all of us, a loremust representa¬ 
tive of the science and art of medicine. He came 
from \merica to Kngland as Mr. Lowell came, ns 
.111 Ambassador : and b\ bis culture, his devotion 
to the humanities, and his admirable gilt of speak¬ 
ing well and writing well, he delighted Oxford as 
Lowell delighted London. It was an unheard-of 
thing, that Oxford should get a Regius I’rolessor 
ol Medicine from Baltimoie : but it was a grand 
success. He drew together, in his profession, so 
far as om man could, Amenta and Kngland. He 
came at the end of the Augustan Age in Oxford : 
and it was like home to him. 

There can lie no higher praise of his influences 

and it is not too high - than to say that hr 
exen tsed, in medicine, that secret of teaching 
whit It Ruskin exciciscd in painting and archi- 
tectuie; anti it is worthy of note that his writings 
hare a touch, and more than a touch, ot Ruskin, 
both in thought and in style. Onl\ , lilt* w as kindet 
ami sunnier to hint . Ruskin is tragi d\ : Osier went 
from one happiness to another. 

The new t cl it ion of Hr. C'amae's anthology, 
"Counsels and Ideals,” is good as good ran he 
- lull ol wisdom, learning, humour, pr.it I lcali t x, 
and lot mg-kindness. ,\ot all ot us, m the medical 
profession, t an ever expei t to rise I nun the ranks, 
lor some ol us, hci e and there in Oslei \ u i it mgs, 
the ideals must appear to lie above attainment, 
and the conns, Is to be eounstk of perfection. We 
hate not, and we never shall have, his advan¬ 
tages. Act, as one turns the pages, what a 
treasury ol sound advice is in them! Lor ex¬ 
ample ; 

(1) " Ol ten the best part of tour work w ill bate 
nothing to do with potions and powders, but with 
the exercise of an mlluenee ol the strong upon 
the weak, ol the righteous upon the waked, ol 
the Wise upon the loolish. 'In you, as the trusted 
lamily counsellor, the lather will come with his 
anxieties, the mother with her hidden grid, the 
daughter with her trials, and the son with his 
follies. Lully one-third ol the work you do will 
lie entered in other books than tours.” 

(-’I " From the day you begin practice, never 
under any eiri umstanccs listen to a tale told to 
the deli intent ol a brother praetrtionei ; nftd w hen 
any dispute or trouble does arise, go frankly, ere 
sunset, and talk the matter over, in which way 
you may gam a biuthcr and a friend. ... ft is 
the confounded tales of patients that so often sel 
us by the ears. . . . I here is rink one safe rule— 
never listen to a patient who begins with a story 
about the r arelesstiess and inellieieney 'of JAr. 
Blank. Shut hitp or ftT up with a snap, knowing 
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full well that the same tale may be told ot you a 
few months later. 

(j) "Intemperance in the quantity of loud taken 
is almost the rule. Adults eat far too much." 

(4) "Things medical antt gruesome have a singu¬ 
lar attraction for many people, . lo talk ot 
diseases is a sort of Arabian night's entertainment 
tp vvhu li no discreet nurse will lend her talents." 

loir graver and more intimate comeise with 
Osier's mind, we have this anthology as our tom- 
panion a book worth reading, worth buying. 

Our Bookshelf. 

I he I’pvilinn in Space of the Aurora Polaris, from 
Observations made at the Unhide Observatory, 
HJ13-14. by I- Vegard and O. Krogness. 
(Cicofysiske l’ublieationer, \ol. 1, No. 1.) 
I’p v li f 17J + plates. (Kristiania : A. \V. 
HrTggcrs Boktrvkkeri A S, tqjo.) 
lilts is an elaborate neeount of observations made 
to deti rmine the height of the aurora, by the 
method originally devised by Stormer, and used 
liv him in iqio. The method consists in photo¬ 
graphing the aurora simultaneously at two stations 
some miles apart, and determining its parallactic 
shift relative to the stars In the present woik 
die authors employed a base line of ir y kilo¬ 
metres, mini) larger than the base ot only 45 
kilomities used hv Stormv r 111 his first experi¬ 
ments. 

The lowest bright of the aurora is a question 
oi long-standing eontroversv. Many of the older 
observers thought (flat it reached on occasion to 
the ground level, hut Dr. Simpson’s observations 
n the \ntarctic led him to think that this was an 
illusion, and eertamlv it seems very improbable 
i! the theorivs now current of the origin ol the 
aurora in corpuscular rays are to stand Stormer 
never found anything lower than about 40 kilo- 
nietii's, and the present work seems to indicate 
that (he lowest values found by him were erro¬ 
neous, the base line emploved not being long 
enough lor aeeuraey. Vegard and Krogness find 
the lower limit to range from 74 to too kilometres 
Thev find an indication of two maxima in the 
height distribution curve, at too and 10P kilo¬ 
metres respectively, and inc line strongly to believe 
that these are real, and due to the. presence of two 
kinds of corpuscular rays. 

The methods of measurement and reduc firm are 
set out in great detail, and a large number ol 
photographs are reproduced. R. 

Dairy ’ Bacteriology. By 1 ’rof. Orla-Jensen. 

Translated from the second Danish edition, 
with Additions and Revisions. By 1 ’. S. Arup. 
l’p. xii H 180. (London: J. and A. Churchill, 
it)2t.) i8.v. net. 

Tins book has already passed through two 
editions In Denmark, and is now translated into 
Knglish. It will be found to present a useful sum¬ 
mary of the subject for the. dairy worker, giving 
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him information that will bo of value in his routine 
work, and will help him in mping with the 
troubles that penoda all) anse m dealing' with 
(arm products. 

Milk I roh I mm health) cows contains a few' 
organisms derived m.nnlv irom the air, the udder, 
and the Oats, thou arc neatlv all micro-cocci and 
sat runt forms, most of which arc without action 
on the milk, though a few acidify ami prptunise 
it. N11 Ik whith has hi cn less earefulh handled 
is liable to contain a great variety ot organisms—* 
eoli, u< rogenos, and otliers Irom the dung; fluor¬ 
escent bacteria horn the water used lot rinsing 
the pails; and others from the {redding, stable 
dust, etc. I he American “certified milk" con¬ 
tains less than 10,000 of these organisms per e.o.; 
this keeps well, 'f he author gives other figures 
for other samples, running up to hundreds of 
millions per c e. I here is a good account of milk 
preservation and treatment. • 

Mittvilutifreu t/cr \\iturfor\i hnulrn (U'scllschaft in 
Beni uus dew JaUre Pp. Ixw -i 231 + 

Tafel 5. (Hern ■ K. J. Wyss Krben, 1920.) 

I hi*: scientific eomiminu ations published in this 
volume! are mainly of local interest. Prof. Ed. 
Fischer chronicles additions to the list ot species 
in the flora of Herne which have been noted in 
the past ten voais, a large* number are aliens 
which have been introduced m various ways. The 
most important < ommunieatnm in point of length 
is b\ We rne r Ludi on “lhc Succession of Plant 
\sso« tat ions,“ an e»ol»»gnal study of the* vegeta¬ 
tion of the He rnese Obcrlund, with special refer¬ 
ence to the* Lmterbrunnen valley l)i lv. Sthgcr 
desrribe’s some m\run e ologje al obset cations on 
tlie Bel.dp at more than 2000 metre's elevation, 
in which he notes the (list 1 ibution of the! seeds of 
Thcsiurn alpinum by two species of ant. 
H. (iciumann gives an ace omit ol the occurrence 
and area of distribution in Switzerland of the 
species of the* paiasilic fungus genus Peremospora, 
and lh«‘re is also a paper on the etiology of the 
“grippe “ by Dr. Sahli. 

I'he I'.lc me fit's ot Dtrct t-iurreiit hli'ilrmil fingi- 
w'criHf* Hv If. I*, brew man and ( 1 . K. Cond- 
lilfc I*]). \ 11 * jH) (London: Sir Isaac Pitman 
and Sons, Ltd., icpi.) 7< <mL net. 

Lii»* objCi t of this addition lo ihc many electrical 
text-books is to bridge* the gap between elemental) 
handbooks and treatises on dvnamo design. The 
general princ iples of induced curremts and clcctro- 
magnetism are briellv recapitulated, a few of the 
more eominon instruments are* described, and the 
main features of (he direct-current dvnamo and 
motor are* treated in a praetieal wav We ate 
pleased th.it the authors have the courage to use 
the calculus in such an elementary work where it 
simplifies proofs, t»»r, as they rightlv point out, "it 
is essential to all students of e ngineering " lhc 
treatment is apt t'> be* a little too sket< In toi the 
second-year student for whom the* work is in¬ 
tended, and future editions should remove such 
[ blemishes as “electric-motive forced’ 
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Letters to the Editor. i 

I 

['{ he Editor does n»t hold himself responsible for 
opinion-} expressed by his correspondents. Seither 
can he undertake to return, or to correspond with ; 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

Relativity and Materialism. 

Pr()| . WllhOS (’vl.’K li.lN lot .1 lltlinlifl of W-lfs 
'been busily engaged m the dc.iih-ktie II *>1 

materialism | uas llieiedoie not a litlle surprised U» 
read in Nmiki (Oitober jo) Ins statement that 
Kinston's theory was the ” deall\-kn« 11 of 1n.1ler1.il- 

tMn." I thought, from im previous acquaintance 
with Pu.f Can’s writings, that Bergson, ( rot e\ anil 
others bail alrea<l\ done all that was necessary ill that 
direction But no* Piof ( arr has re'siist itateel it 
lor tip* < \pies> purpose of Killing it 01x0 moie I hat 
unfot ttinate dm time seems to exist mairdv for the 
purpose of Ix-mg period)* ally slaugntri e*el by professors 
of nietapbv sit s ; and we are led to the lonvution that 
materialism must have \< rv singular piopirties to 
survive so main Uagie executions. 

Will, it din s |x>ssess a piopeitv w hu ll must 
naturally appear singular to tiiose ste*e*pe*d in meta¬ 
physics it happens to he true Scn*ntdi« material¬ 
ism, as now undetstood, does not profess to lie a 
rounded 01 luial system of philosophy • it is niereh a 
name fm a few general piimiples, laid down Its 
silence, and self » led fot emphasis on anoimt of theit 
high human signthe atx e. Srteiu <* makes new know¬ 
ledge; philosophy (1 ighlly under stood) does not; it 
simply i oil* < Is together tertain piimiples y lelded h\ 
sciem e, those principles being selee led as having some 
beatmg on the deep undying problems ol me»st pn>- 
found human inleiest 

\mong the s<u*ntdx piimiples thus sekated and 
emphasised In materialism anil the only om among 
them still seiiousls i oiiliovef ted is tfial which states 
that iniiul eaiinot exist ipan from matter, or as I 
prefer to put it, that mind ts a function ot material 
organisms Prof. Wddon ( arr is of opinion that 
mind utti ami </->- v exist apait from matter; and he 
is under the impiessiotl that this opinion is justitied 
by the pruuiple of te!ali\il\. So fai as | < an follow 
his nigume-nl, it amounts to this. Space and time 
ate illative to the observe!; therefore lire c xisieili c* of 
an observing pppel must he antevedont to the exist¬ 
ence of spue and time, 'line; hut spare and tiim 
tare not math 1 llle\ are not objeilnc things, yyu 
cannot wri^li them or touch them; th<\ are part <d 
the menial lianuwoik wlmh v\e* erect for our ron- 
xenienu in dealing with external natuie. Thev are 
eontepts, jlist as the nunihei to is a eoneept ; not a 
tiling, hut a framework into which things can lx* 
iittt'd I'm the coiliept of relative* space-time- 
SV.stenis the r\istem< of mind is essential." Prof. 
0 ;in might wuli equal piofunditv have said that for 
tlu* pieseiut ot dew the existence of water is essen¬ 
tial Dew is aqueous; a loncepl is mental; hut let 
me inform Prof ( m that neither one nor the* othei 
of these* propositions gives the slightest qualm lei any 
si ic'iitilie maiciialisi, nor hive they the* least relevance* 
to tin* question whether or not mind depends upon 
matter. We are not concerned with “concept*," 
which, of course, imply the* previous existence of 
mine}, but with objective thing 

Now Prof, (’arr argues. ^ that the “space-time* 
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s\stent," involved 1>\ relativity, is conditional on tlx* 
existence of mind. Vcrv well then. It follows tha» 
if mind were* to he extinguished throughout the uni- 
\«*r>e, the laws at present ascribed to tlu* umvers> 
would t e ase to <>pe*rate* r or perhaps Ihe universe itseli 
would evase to e*xisj ^.ow that is an altogether in- 
eredihle proposition 11 Prof ('arr\ mind were to 
he* extinguished, 111 <• laws c>f nature would still re¬ 
main as the x are If everybody else*, mind were 
also to lx extinguished the laws of nature would he 
unaltered “(Oncepts ’’ would vanish no doubt; hut 
the validity of the* principle of relativity itsedf does 
not depend on the existence of a mind which can 
testify to it Piof ('arr exhibits that itu urable con¬ 
fusion between concepts and objects which l's 
common to all those who think that metaphysics is 
a rival method of science* m the* making of new know¬ 
ledge. 

RetainU\ of space and time no more* conflicts with 
scicntif’x materialism than does relativity of motion 
But it is idle to aigue with sentiment, and it is 
with sentiment alone tlrat we have to do --sentiment 
unsupported by a fragment of evidence, and asserting 
itself in flat ea>ulradii tion to every principle c>f logic. 
\x a mete statement of tiuth. mateiialism will always 
reign, .is q has r< ign«*d now* tot centuries as the* basi- 
of M-icntihc experinxnt. But on a show of hands it 
will alwavs lx* in a minority; its reign is that of an 
uncrowned king I here* exists a wide and umversa 
human senlimeail whxh loathes mate'i lalisin That 
srniinx m lollies oiu m main dilfennt (onus, ir 
the* vulgar superstitions of the* uneducated, in spiritual 
ism, in metaphv sn a! disse*i tat ion I he v an* hut tlx 
same deep s. ntimrnf on diflerent intellectual grades 
hut .n faKe and rotten in the higher grade's as then 
ate in the* lower 1 Cvt-1 \ w he re it comes «'Ut * ir 
physiology we* find it as vitalism; among the* public a 
large it suppoits religion, tlx most powe’iful singl* 
bailor that lias moulded tlx* destinies of livilise* 
humanity M iteri.dism must always he unpopular 
that is win it is so often being killed But it is true 
that is win 11 in x 1 dies, that is win it newer wd 
die, unless, indeed, it is one da\ drowned in tlx 
floods of 01 1 \ sentimenlahsin 

"1 wo hundred mil liftv veais igo the woriel o 
physics was fermenting as it is now Newton wa 
introducing 1 revolution of thought, comparable l« 
lip* 1 e*\ 1 ilul'ioii of the l.n*; twenty years Then, a 
imw, tlx* sudden upsetting of old ideas had in ^nnv 
m 1x1* a el. 11101 .dising effect. Iheie seems a ny 
! danger tha' metaphv sps may take unit, for a brx 
1 M >|io,l, armd the general disorganisation eonse*qucn 
uI h xi tli«‘ 11 volution. \ speelator does sometimes S‘‘ 
most of tlx* ganx*, and I tins) n may not he con 
side*ted presumptuous in a spectator to sound an oj< 
note of warning at a time- when many insidious iova 
mi, ns of airnev are l.e*mg attempted h\ me*laphvsft» 
*' Pity sic s, he'\\ ire erf Met ipliv sirs 

November iS Hi eat Fa not. 


Metallic Colouring of Beetles. 

• lx reler-ene e* to Mr. Onslow’s lette r on this subjec 
i m \ \n Rtv of November 17, 1 may sav that it require 
I some care* to prepare* specimen-. for tlu' pressure test 
Ihe rhitinenrs coat is thkk, and is sofler below th*x 
it is at the colour-producing surface 1 he inner layer 
should he removed so far as possible, and the test 
pie*ce (which should not exceed 1/50 in. in diameter 
cur from the remaining part * 

In mv experience*, when these conditions ar 
attended to the colour vanishes under pressure,* an 

'„■*> ■v * . *.*. i-»* 
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hi man) eases returns when the pressure is i \ id. 
/The appearance then ’mggests a lamp alternately e.\- 
linguKhed and relit. 

' T lie same precautions .is to the smallness ot the 
rext-pte u*s and the absence of a comparatively soil 
bed und< 1 the coloured layci ha\e to he ohsened in 
th«* tase of metallic feathers. 

The colours of umliti films are not affected In pus- 
sure otherwise than b\ the optical contact between 
them and the uppei quart/ lens'. 

The saiiu* ma\ he said of the colours of temper ed 
steel, etc. A simple e\|x*rimen( is to heat a pieie of 
polls!i« d steel and to remove h\ polishing a narrow 
hand of the coloured part. Then form a series of 
Newton’s rings, ha\inp* this band as a diameter It 
will he found that in the sfru\v-\allow of tin* tempered 
part the rings are scared) displaced as they cross 
the band. Further, it mav be noticed that when am 
of the colours are gradually }K>lished olT the colour 
dor's not change as the thickness of the layer is 
reduced hut merely becomes fainter. 

From this it may he gathered that tin- colours ,.f 
temiMimg an* not due to interfeience. at am rate 
in tlu ordinary si-nsc in which the word is used. 

\ M \ l I Of K 


The Tendency of Elongated Bodies to Set in the North 
and South Direction. 

Tut h tiers ot Sir Aithur Schuster and Col. F. II. 
<ii ova -11 ills in Naiikf of October 20 and Novem¬ 
ber .*-} under the above lit neling ate interesting, as is 
aKo the article l>\ Mr \\ I). Lambert in tin* 

.h)u'niiw Journal of Sociin- for Septemhei last, to 
which reft n nee is made by the latter, hut the c\- 
treindv weak gravitational force dealt with cannot 
posstblv have am appre (iahle e tie e I on m\ ap|>atalus. 
and is ('ertainlv cjnite inadequate to account for tie- 
revolts t.| 1 vptiimcnls made with it filched, I 
gatlici (torn some of Sir \rthi 1 r Seiiusler's tmiarks 
tflai h( f« els that this is the case The foice that 
1 Save found to exist is :moth< 1 almgelhci, as 1 am 
co .lident anvone who has wait bed the e\p< 1 imenls 
tiiidt 1 favour,ilile conditions would admit 

Mi. Luinbt 1 t in his article is retelling to a sijv. 
pendecl rod of 40 cm length, weighted at both ends, 
ami finds for this that the force was onlv 1 ‘ joo.ooolh 
of a civile* or t ^cwi,000,oooth of a gram \ow, 

^ hat conceivable effect can su» h a fori* have* 
on a ve rticallv Misp< ndeel ini trim ring th ehsc 
f, f the thinnest paptr, ot other light man rid, 
of onlv ; \ 1111, di.mu lei v \nel \et it is w ith these that 
some of the most decisive results of un < xpei hnenl s 
have been obtained Cnchr favourable conditions the 
and S. elite dive force acting on the disc k Ii\ 
no nic-ans insignificant, and, inrb'ccl. when the vk\ j 
** clear, tlie hai*e>me ter high and steadv, and then- is I 
no wiri'l, it is frequently strong enough, w he-n the | 
apparatus is placed on high level ground in the* open, 

Tr> rausi* the dive* to come to re vt in the true* \ and S 
direction in It ss than five minutes, or to oscillate 


j \r f lit ii Schuster assume v. I* e »r instance, if ‘a strip 
! o| aluminium about 1 m. w id, iv coded round into 
| the* form of a ring and them (lathered so that the 
j ‘'id's ahyuvt touch each othci, when sus|M-nc 1 cd vet* 

; ,M ’H' *be tlat-siirfac e vide, turn \ and S,, ns in 
: ^ u ‘ ^ - 1M °f tL** uichn.ctv disc v. Now, it these Oat «,Ui- 
i ,<irr " • >n ‘ pulled out v U ,,v | t> hum a ring with the 
1 1 long ilcd hot r/ontal di.inn r, 1 scvci.d tunes as long 
as tin Ine adtIi ot the* ship, 11 n not tliiv c longated 
dianu 1 ei that (unis \. .met S., hut tlu muI ki breadth 
j of the* strip as heloie In fad, then- iv n«, altc-ialion 
in the 1 dire*c 1 ion, hut the surface sides of di> dumimunv 
- strip lake- up tile* same dilection as vvhrn ili,\ wi-fe- 
Unite lied c lose tog, ihe 1* 

• In raim Weather. 01 when the vkv 0 clouded or 
j (lie baroimh i is falling, no satisfactory results can 
, he obtained, and the* disc* will then usually turn up- 
i proxiiuat. |\ towards the* hearing of the thick* *f 
i clouds. From iepc*ated exper iiiu-nt s it has !*♦. n found 
J that when the* apparatus is placed in an non bucket 
1 covered with an iron hd, the- N and S. directive force* 

; f ease's to act ii|x>n the disc, although it mav J)e faith 
1 strong in the ojH'n at the same time. The force 
appears to be- strongest in still, frostv weather, when 
the sk\ is clear, even though there mav he somf* 
ground mist 

Ninie the apparatus was exhibited at lla* Roval 
Society’s c cm v ersa/iom- 111 Mav of last \<-,ir ntanv 
more experiments have been made- b\ . »hs< rver* in 
(hlh*ie*nt parts of the world, extending from Spits¬ 
bergen in lititude Ho° \. to th. lop ,»f the* ('ameroon 
Mountain ft f close to the --uu itm , and from 

(\mada mcl the l mte'd States (.> the Red Sea, all of 
which give- much tin satin icsults 1)1 it 1 and others 
hive obtained in this country , so whatever mav 
h ippi n in of In» pads, tlnae* can hr* no doubt that 
"\'i litis wide* area of tin- faith’s surface this \. a nd 
S. dirertive foie** does exist In one or two ofhei 
c ises die results have hr rn inch finite , ow ing appai enllv 
to tin- e.hs.rvers having no proper ipp naliis or the 
weather conditions being nnf iv out able It is (X-rbrips 
<00 earlv vet to srx-ak positively about the- nature of 
this \ and S. efiiutive force, 1 >11 1 tin ceincluxinn l 
hive come to is that, in tin main, it 1111M he electric, 
ami is probably due* to tin earth totaling in m ejcdi ic 
field. Y \ Ricvt-x. 

Roval (ieographic d Society. 

Kensington f'.oc. , s \\ 

Table for the Duration of Sunset. 

Tin suldoiiw d (aide was mad' thu* # - From 
Iahle* VI. m the Ametiean \ mlkal Almanac, for 
each dd< and I ilitude indicale-d, ihe hour of sunset dftn 
Ihe* meridian of (iree*nwi<h is taken and collected for 
equation of time, giving an hour angle precise within 
tin or 15' ( is both lord mean time and euuntion of 
time* ate loimded off to tin- neatest minute*! From 
lititude, 'dr'elin itton, md this bout-angle* the- *.e»n«i - 
duration of viiti->u in aic minutes is compute <1 h\ the 
dififi renlial feirmul 1. 


fairlv rapidlv fahouf five* ‘•cronds interval) a fe-vv ! 
degrees on eitln-r side of this line. More over, eitln r 
conditions are* inconsistent with am mire Iv gr ivita- 
tiona! thenrv being die e\plaintion I have used both 
suspended discs and pointers floating on paraffin oil, 
and obtained about the same results fre.m both; 
not that one gives the* K and \V. diteefion and the 
other the N. and S. The* onlv difT<*rence noticed was 
that the floating pointer took longer to conn* to the* 
N. ane:! S. line. Further, it is not necessarily the 
elongated, diameter that'.fyrnst N. and S,, as Sir 
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(n ,/P, t ov h illi! C\»s <// C OS ^ S1JI P , 

in which P, - hour-angle h altitude e>f sun’s centre, 
(]> latitude*, -fie e linalion, and <lh smi's Mrni_ 
diameter. \s thr hour-angle fou.ul from di< \autic.il 
Mman.ic is fc»r tlw end of siinse-i. it is coioeied hv 
subtracting this approximate s<-ini-(hir ilion and the 
final value in mean time seconds is found hv 

(2) e/P — 8 cos h iih /cos tj, < os o sin P. 

in whiqh all sines and cosines refer to mid-‘-un^et, 
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decimation and equation of time being constant uliin 
1 1 Uf J or no. 

f*‘or computing a very good 10-111. slid* rub was | 
iim (1, winch gives results as goinJ as tin. Mmaiiac ! 
bom -angles vs ill allow and good lot tough , 

njiitjiai i'-on with observed duration*-. (In c ar< fill study 1 
of tin- efft 1 1 • of utmusplu ru tlian^.s .>11 miiimI thua- i 
tion one would compute cadi sunset m par.iich, with 
exact houi -.ingles, foimula (jl, and loui-pluc* 
logarithms.) In copying, the slide rub results ,nc 
1 inimled oil to w holi seconds 

In a most unfavourable cast, w intei solstice and 
latitude \ (*>' , to.* i, assuming tin data of l hl< \ 1., 
American Nautical Almanac (given on |>. 1 
the <1101 o! computing ma\ he- tested (’omputing 
the honi-angle s for the beginning and end of sunset 
by the sine formula for time sights with dec hn.dion 
and equation ul lime for the moments, and si\-pluee 
logaiithnis, they are 42° 15’ i<> and 43 1 50 144". 
the- local mean times corresponding are 2I1 47m. 470s 

and 2h. 54m. 43 on. ; the duration of sunset is 

bill. 50 es 4 lb os. 

The mean hour-angle is 44 0 7' 150". I sing this 
in the dilleiential formula <2), lour-place logaiithnis 
give 1 41^ )• s. slide-rule* 4150b s.; so that the dif- 
ft* 11 nlial lot inula is in enor bv less than \s , or less 
than ' j* 1 cent 

IU shcle-iidc* computing the differ* ntial foimula 
with the* hour of Table VI., 2I1. 54m., the hour-angle 
at end is 4^ 45', lit -a approximate seim-dutatiou 51 g, 
final mid-sunset hour angle 42 0 5V' 4 • final computed 
dm at ion 417 5s. This is an erroi of 1 5s. '1 h<* result 
for the corresponding date of t(>22, give 11 in the table* 
following, 414s, differs on account of a slight diffei- 
ence in the equation of time. 

I'or lower latitudes the error grows smaller, as 
sin I’ approaches 1 and becomes insensitive; r.g. for 
the same date in iq2i and N. 45° si\-plaec logaiithnis 
give 22 t 5s., four-place 221 7 t * , and slide-ride 221 5s 

Kor latitudes and dates intermediate among those 
of tin* table, and for other longitudes, linear intn- 
|>olation suffices about as \vc*U as it does for the hour 
of sunset in '['able VI , except that the date intervals 
ate much longer ; sunrise durations may also he inter¬ 
polated. While* the date’s are for juj?, the value's 
given should he good, within their limits of error, 
ill other wars as well 

Examination of the table*, or of a graph of the 
same, shows that during the uni fot am latitude 
there arc* two maxima about the solstices and two 
minima about the* equinoxes. The maxima an* 
sharper than the minima. In low latitueh s the 
summer maximum is less than ihe winter, due to 
thpr small* 1 semi-dinmetfi of the* sun: hut in high 
latitudes, hi ginning above 42°, this is reversed, 
due to tltc mis\ DiDK 11 i< ,d and exaggerated effect of 
refraction, which makes the sines of summer solstice 
houi-tnglis 1 <*ss than those of the winter solstice At 
the autumnal equinox the duration is sonnvwhat less 
than at (la \ernil, dm* to less semi-diameter; this 
holds good foi .ill latitudes where the trim “sunset" 
has am meaning Elevation above sea- 1 ew| would 
have an effect like iHraetion 

’‘since cn 11 consiant refraction mav thus reverse 
the effects of changing semi-diameter, it is clear that 
varying refi action must have considerable effect on 
the dotation of sunset. In sludving this c*fTect, which 
led to tin const! cation of the table, it is least to obtain 
the hour-angle direcflv with a watch; lor when the 
time-sight formula is used an assumption has to be 
made about refraction, and an error in this assump¬ 
tion mav considerably affect the hour-angle and so 
the computed duration, between the trojMcs this 
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error is of less account than in higher latitudes, bu 
it is (Hminated by the use of a watch. 


Jht’ Duration of .Sunset (in Seconds), i<)22. 
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October 24. 


Relativity: Particles Starting with the Velocity of 
Light. 

1 wish to |M»int call a peculiar property ol the motion 
of a pat tick* in the liicoiv of telativitv vv h< n the 
initial speed is that of light. I lie result is valid tor 
both ihe special and the g.neiai theory of relativity, 
but for simplicity 1 shall consider here onlv the former 
c ,isc W*' strut, then, with the Minkowski foimula. 
,/s- - l •<//* d\~ th £ - dz 1 This vanishes for the 

motion of a light-pulse. The intcival Js is imaginary 
when the velocity is greater than that of light, and is 
ic'.il when tin* velocity is less than that of light. 

It the* velocity v of ihe pmticlc is always equal to r. 
then all the elemental)' intervals vanish, so that the 
lrngth-inteiv.il between any two positions is ilwavs 
/«to. It, however, the particle inert l\ starts out with 
da* v< 1 c k i 1 \ of light and then slows down, so that the 
ac ct!«1 ^lic mi is negative*, the interval between the initial 
world-pftnt P and am other w «>i Id-point () will not 
he zero, and v\c* raise the following question : What 
is the ratio between tin are P(> and the* chord PO, 
or, rathei, what is tin* limit of this ratio as <) ap- 
pi o.k lies P " J Hi'ic, of course, we mean that both arc 
and chord are measured h\ means of the intervat 
formula. It we use* oidinatv Euclidean nieasut c ment, 
of eoui sc the limit of this ratio for real cuivcs is 
alwavs unitv. I’or the Minkowski geometry it turns 
out that the limit is unity whenever the initial velocity 
is less than the* velocity of light, but in the excep¬ 
tional case we are now considering vve find that the 
hunt is actually different from unitv, and, in spite 
ol ordinary intuition, .is actually less than unitv. 

Our precise theorem is as follows: It flic initial 
rcloiitv is that of light ami the initial act Deration ts 
not :cro , then the limit ol the arc to the thord is 7^/2, 
which is approximately oqp 

If the initial acceleration is /no, so that the velocity 
lemains that of light lor neighbouring points, then 
the limit mav have am value. 

That the limit of the arc to the chord is not always 
unity for curves in the Euclidean pbtnt* was first 
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in tod out bv the proven l writer (Bulletin of the 
neriran Mathematical Society, \ol. jo, 0,14, j>j j 
'4 -311, hut the exceptions (lu te rue all im.tgman , j 
V tin* slope of the tune at the initial point h.ts to j 
p equal 10 yj t. I lie result is that the limit tin n I 
fkes a discrete se-t of vahu s. It has to hr one of | 
»e numhiis ()()4, oXb, 0X0, 074, . . . ; the pal- j 
jrular one dcfxndtng on (he contact o| tin cum with 
-K* 1nin11n.il straight line at the gi\i n jjoinl. If Mum ; 
; no contact the value is umt\, hut if the contact is ! 

A 1 2 A It 

-f ordei U 1. then the value is 
I l 

^ For Luclidean space ol three dimensions it e om« > j 
*ut that the limit can take all 1 < al and complex value s 
i'he Minkowski spate is four-dimensional, and lieu I 
iKo (ontimious v. uiation is possible; hut the essential j 
joint is lh.it on account oi the nouns sign* in the 1 
nterval formula the exceptional eases which w<r« 
•maginnn in the Lueltdcan geometry now become 
phvsteaih real. Fit is does not mean, however, that 
•xpei imenlal verification would hi' easy. Pail ides 
pave been found in radio-emanations where the initial 
velocity is more than nine-tenth 1 ; that of light, hut as 
Joiij* as the \Hornv is actually less than that ol light 
the limit we an- dialing with is unitv. As th< 
vclocitv is inn east d the limit thus remains umtv. It 
.fakes the exceptional value nqj onlv when the initial 
.s e loci I v is acluallv that of light. Then-foie. as tin 
initial s|K-ecl is inert asetl conlinuouslv up to ,, the 
limit jumps suddenly hum unitv 11*01)4. The limit of 
the limit equals 1, blit the actual value attained equals 
oqq. And/ a iliS( onhnuily is peiintps bevoml the J 
■possibility iif experimentation, but there is no Jouht ' 
of ils theoreh, ol 7 'iilnhtx . 

If. instead of the Minkowski formula, we use the 
4Jene1.il hinstun relulivjlv theoiv, we have a cuivnl 
manifold of four dimensions instead of a flat mani¬ 
fold '1 he foinmkc, involvin' ihe potentials g, M an 
.much more romplu aled. hut ag^iin we find < \< en- 
tional valm s for the limit ol the ratio ol tin* are fo 
I”** chord whenever the initial vi Iixilv is thaf of light 
- f! at is. whemever the woild-line is tangent to 1 
.inn; gi cxic'sM on the curved manifold 1 epn-s< illing [hi 
.field r*f 4n.1v if. 11 ion Kt>\v \ki> Kvsmk. 

< ohimhia l Diversity, \ew Yoik, Sepfemhei 20. 


The Softening of Secondary X-rays. 

Dk \. II Comimon's !• tin to X.utut- ef X'ove m- 
h< r 17, p. p)(i. on the softening of second.u\ \-iavs 
dincls Imlhei attention lo a problem of veiv gi< af 
mi|)ortaiue . Ihcte is distinct evident' willi flu m- 
ta\s of a change of petioduitv which varies with the 
eagle* of scattering file'll a vatintion is, perhaps, 
unique m physics, and no satisfactory explanation of 
the facts lias been found. Let us considci the Ins¬ 
hit \ of the ease. 

In 0)1} (Phil, Wag.. vol. 2b, p. (hi) 1 stated that 
when homogeneous tavs slunk am target tlie scat¬ 
tered raVs were softer (i.e, j>f lower frequencyb and 
that this softening increased with the angle of seal- 
terin4*. This vi« vv was a deducflbn from oxpejiments 
with a heterogeneous primal v beam consisting of 
lh<‘ v-ravs of radium. The experimental results were 
verified bv Dr. Florance (Phil l/erg., vol. 27, p. 225, 

Tn R)ip, working at I'mversitv ('olk-gc- with helero. 
geneous X-rays, I again found (bat the secondary 
rnvs were less penetrating Mian the primary. :\t the 
time 1 was not successful in obtaining a homo¬ 
geneous primary beam of suffifeent intensity, for such 

• no! 2-7c8 r .yot. 108]•• . 


a beam can be' obtained onlv by leflection from a 
crystal I alei on I was inhumed that Mr. S. J. 
Plimpton, on continuing the pcohlem u l niversitv 
( ollc ge , had fomici mdoiu which ippamitlv showed 
<h " whin l lie primary lavs win- honiogc neons, the 
secondai v lavs wue c*f the same Inqm-mv, Hence, 
in a p ipt t tu the Journal of tin hi mkhn Institute 
(Xovetnbei, ii)2<*!, 1 elide.ivound to acounl h»i the 
softening obsoi\e'd with hefn ogeneous \-tavs bv 
assuming Mum to consist of ihm pulsi s, which 
lx caille Miu k»‘l and suite i, and In nee ot smaller 
appan ill li< epu ill i as the scanning angle im i eased. 
IMimpton publish'd Ins tesulls in the Phih>\ophuitl 
l/agii no l»*l Seplcmlut. t<)2 I. 

Ih« wmk of ('ompton (Phil, Wen,’., vol ji, p yp), 
ip.’i, and Ph vs k'ei \, \c*l. iH, p. «>(*, ip2i), h<»v\<v<i, 
ioniums im original view, although il mav peihaps 
be advisable |o siibstiiutc Mie him “ st-e ondai \ t. 9 \s” 
lor ‘ sc a 1 1 c'i eel i av s ” On wotking with hontogt neons 
\-iav In ,mis he finds the same change as when 
oidin.uv X-iavs ot corresponding |x nelialing power 
•tie used Thus second.u\ X- or * r ra\s, even •when 
homogeneous, dee n as*- m liequencv as the angle of 
scatleiing increases, and this i eni.u kahle lelatinp is 
inch pendent of the scattering medium 

I have always looked on the seconcJatv taw as 
sealteied rav >, Demise Mu- theory ol scatleiing first 
uivni bv Sir Joseph 1 honison (“ ('undue turn of Klee* 
liuitv through Duses," pjob, p (jr), and since 
dev* loped hv othei wiihis, a< counts se> well tor tile 
vatialion in inteiisitv *«.f the s< i ond.u v tadiatiou with 
angle ol senile ung md also (oi file ohscived polarisa¬ 
tion of the secoiidaiv radiation Ibis tluoiv. how- 
mu, in its present loim d«*<s not aciount f<»r the 
changes in periodicity h fenc'd to above- 

('ompton simgests that the grealir p.ut <d the 
si c oiul.ti v radiation is tluonscent, re that it is pro¬ 
duced bv the sec.ond.itv ft -lavs wbnii ate always 
tmilted vv In n X- *>i v i:, ' s slnke am siibstanie, and 
ihal fhe change in pet iodiritv < in I • aciounlid for 
!>\ means e»i the I )opp!« r pimcinle I bilievi that it 
e an be pick'd that onlv a necliiUhli jM*ilum of the 
s<c‘oiu!.hv X-i t\ s c tn be- ndounltd tor in tliis wav, 

and hence ih it this suggestion does not hi Ip m* out 
of run dil!’»i ohie-s | \. (iU W. 

Mi ( 111! I nivMsilc, M oil 11 e . ll, \o\inibei 12 

I ----- - 

University Relief for Central Europe and Russia. 

I sum i he giateful lot space to hi mg In lore 
i e , iik is ol X vit hi tin- following fails conee-imiig Mie. 
activitiis of the Impe'ii.tl Wat Iviltef bund, t uiversi- 
lies’ ('oinniittn . I his c nmmittee, whiili vv is creafeefc 
tt an lntej-l mveisiti ('onferenie w Im h met il l ni- 
\e-isiiv ('ollegi , I ondon, on July 7, t<|2o, at the 
imitation of Lord Rohei ( < '< * 1 1 , and undu the 

auspices ol the Imperial War Relief bund, has seq 
before it the aim of pn-s<nlmg to Mu* British uni- 
\ ei sil u s the appeal of the uuivet sitic-s in the w ar- 
slric ke 11 at 1 as of luirnpe. 

Dining the first vc*.u of the ixistiiue of Mu- 1 'ni- 
xcrstlns’ ('ommiltee 12,000/. was i.iisid in eo-opuu- 
I ic in with <‘v<rc univeisitv in (<nal Btilatn and 
In-land. I lu I’ommittee at the opening of tliis uili- 
versifv ve.tr eat 1 fully considered lh» problem of the 
('infill Huropi an universities at Mi< pMsrnt lime, 
and dec ided that it would be absolute K 1 ■ '•sin for 
us to maintain the relief work Dromond 1*\ (he rotn- 
miitie in eo-operalion with univet sitn s all «»vu the 
world throughout the coining year. 

1 mriv s.av briefly that the financial panic which 
has <,wept fluough Austria in particular during the 
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I;i -4 month has threatened the very ex win no of many 
distinguished men in univuMties of that country. 

1 he I'/mei situs’ Gmmnitree has aLu taken on 
the Initial u sp<>nsil>ilit\ of «ncicavoufing, lo raise 
funds for the relief of nnn <•( le-.ailing and students 
in Ktwsia In car»ful rortsuhatimi with Dr N.uw n, 

the t'tiiiiiiiitic is t stnbtishmg ilyosi links m Russia 
which shall insure a w is< distribution nl the funds 
subsetibed Dr. \ansen has issued a personal appi at 
to the universities of tin world to help t<> s,t\e Ironi 
extinction the rapidly diminishing immlnrs of ihtn 
in Russt 1 who I'.iu hr i'ii aid* t<. go through th. 
ordeal suffering 1<> which main of them ha\ been 
subjected during (In* past I. w \r,m. Mav I appeal 
to Veadei s <d \vii hi fur lie 11 support id flu work 
of 1 he I'nivr rsilics’ Committee.'' 

I’urther di laded information, whuh Im lark of 
Spare eannot hr given heir , Miss Irerlah , the 
organising vri.l.m, will alwavs be glad to send on 
applir at ion lo am 1« adr r 

In a l<lt«i to giaduale* nn inkers of the British 
univet sy irs mi hr half of the men of learning ol 
Ausfiia 111 urgent appr• a 1 has be* ri nt trie o\ir tin 
following sign.nuns of distinguished rr presr ntalnes 
of Ir ..tong 

W 1 Mi mi Btagg, <filh*rt Muiiav, 

f>t\ce, I* Kuther fold, 

^ S Feldington, \|. Ik X a d 1 ( 1 , 

Rich ild Die*gor\ .Vtlhur Sr busier, 

11 a 1 r 1 me ol ('loan Vupiet XhaW , 

F r redi t i< D Kentotl, \ V. Shipley, 

Waite 1 I or k Cn-orge Adam Smith. 

Doilald Mar .lister, Finest H Starling, 

Chat lev J Mafltu, | |. 'rhonison 

llnm \' Mins. 

M \l Hie 1 !>l Bl \S1 S, 
Chairman, l ni\<rsitirs' Gomnntpe 
l‘ishmoiig. rs’ Hall. 1 «mdon Budge, K ('4, 

Ni wnnht r 2 r 


Ophion luteus. 

I Hi«• to thank 1 )t. Dalian and Di . Menton lor 
!h« ir notes on this insert in \\hki of Nou min r .'4, 
p. 404. I 1111 w r d I awaie ol th. importance of pie. 
e ision in re dueling the behaviour of am animal ami 
any other natural phenomenon, w her chore l was 
sjiecialh eat* lul to asm train from the p. rsoiw who 
had been stung f»\ Ophion in m\ bouse whether the 
instils had 11 < 1 r \ * c! am pi o\ omit ton. In nuM of 
the I'.lsrm hioughl to im notice fnumhiMing thiee 
or f'Hn in t a< h of tin I mi five \.-ais) the pea son stung 
w as wimp, and mu\ '.'ini-ooiisuiHHh ha\r made* 
Mime move me nl that irritated the Ik. But in (lie* 
ease 1 mmtioned as h ippe nitig I el August, the voting 
ladv was leafing in In cl and f. It the shai p stab oil 
her .11 'll In ini « Mir v l\\ tile |1\ . 

< >ui r\|iiiinnt of ih< 1 e*s\dts ol the sling differs 

from 1I1 a ol \\ R du Buvsson as quoted b\ Dr 
Dalian ; hut, of c our si. incliv iduals differ \cr\ much 
in siise cplihditv to poisonous stings The persons 
suing in im house so fat as has her n brought to 
ntv nolid*, wen- all voting, except one Indy more 
than bn iv u u of ig t l n p,, e.we, as in the 
otfiefs, the stmg w is followed h\ a painful nod 
peeuliarlv haul swelling wli-eh did not subside* in 
fe,ss than twentv-foui hours. 

Dr Sh uton asks w bethel rare was taken to 
identify the- spec ies of Ophion I sent sj>ocimons for 

identification to hoih Dr Dalian and Mr J. M 
Gordon, w ho eoncui reel inde-penelonth in pronouncing 
the* tl\ to hr 1 Ophion httcu< M ^ 

HlvWRRUT M'VWKtX. 

Monroith, \A hauohltl, WitMovvnfhire V T* 
so. 2718, VOL. to8l ; •' ‘ 


The 11 Zodlogical Record.” 

Tin* Zuo/agau/ Kt’iord, which was founded in 
1X04 bv iMighsh /oologwts, has bet 11 issued regularI) 
ever suae, and coni.mis each \eat a complete hiblio- 
grapliv of all public alions Gonueeted with /oologv. It 
is now the sr.lr* wmk of the kind, .and is invaluable 
to ,dl workers in **\< r\ hraiuh of /oologv. 

Pi. views to mji \ t)te Zne/ugn <il It0cord formed part 
of the k * Inlei national C.il.nlngut ol Sc lentilie I hera¬ 
ldic, ” and was issued under the joint 1 esponsibilitv 
<>l tin Koval Srxir-fv .and the Zoological Society. As 
the Rov.il So< letv loimd itself unable lo pieueed with 
(he volumes of the “ Inlei national Cat.dogue after 
the issue 1 fm 11)14, ill* Zoological Society has under¬ 
take n lo pir pare .mrj issue the- volumes Im ipisj 20 
inclusive* at its sr»le finane i.al risk. 

It is the wish of ihe Rrcord Committee of the 
Zoological Society |o continue the publication of tins 
most useful vvoik, but it is obvious thu it ran. 
not r \|h‘( l the soi ht\ to undertake the heav \ 
(iii.mri.il h ilulitv involved in pulda at ion, unless it 
i«*ee*ives n ason,il.fr- snppoit fiom working zoologists 
both at boon .md ahi o id * 

I hope , thciefoir, that all WOlkillg zoologists who 
ague with tin that the suspension of thr publica¬ 
tion of the- /\V, /'»(/ would bav< a most dis.istrous 
r (h d on tin' j >r< »t f t r ss ol /oologv will either subs* 1 ihe 
thdiisrlvrs, 01 will urge* the- hhi.uims of the institu¬ 
tions with which t h*’ v aie r onnei led to do so. 

A plos]>mtlls ,,H(1 foim of suhsMIphon eitlur for 
the whole 01 s, p.u pe divisions of the f\V< ord ean 
!». had on application to the Zoological Muidv 
W . I. St I V l I K, 

Kehloi, /. > 'h'ouoi K, , ord. 

Zoologu ,1 Si.. 1. Iv of London, London. \.\V X 

Reflection from Cylindrical Surfaces. 

Im < one ol light reflected from 1 ivhnduea! sur¬ 
face- desi 1 ilit (| t»v Mr*. Shaxhv m Nvn m of Noveim 
I" t >7. p- d’u. d.siussrd 111 l,ut s efementarv 
treatlsi on Light. 

A lelaltd pti'-nomr non, dsn meuhonerl in th< suin'- 
wot k, t fie 1 \pl anal 1011 of whirl) m n.rdilv dt due iblc 
Irt 1111 the ihmc, is ol interest | nfu to thr- circle- 
of light seen hv irlVi Inm of a distant point source 
ftom a hundlt of evhmlihal sm fan s. The sut faces 
mav be of am ham, the condition in mg that their 
gemming lines must all be par illel to one* another. 
Ihe locus of points of tr-iL ('ho 1 is th.n a conical 
surfart containing the somee, wuli its jpi \ at the 
eve of 1 fit- obseivei Ihe axis of ib* cone is parallel 
to tie generating lines of (he surface s, 4 \\ hr-n the 
line joining tin* eve to live source i> parallel to these 
I ill* D the circle leduirs to a point coinciding with 
the' <• onier, when at light angle-s, the eiicle bee'otm's 
a great curb passing thtonuh the source 

An rveiwiav llhoti <ilion of this is n> he seen in 
the re-flee'tion tit .1 rhsi.mt stiei'l-kimp hv the closed 
1 oiler shutters of ,1 shop-window*, lb. points of light 
1'‘fleeted fiom thi 101 negations form an aic of a 
' iieli* which if eompldr-d would |>;iss through the 
lamp. • 

I be circle of light seen when \ jewing a point 
source through certain nvsi.ds is evidenth due to the 
same phenomenon, the crystals presumably' being 
fibrous in sliucture or containing enclosures or cavi¬ 
ties with cylindrical surfaces. Sonic years ago Prof. 
S. P. 'Thompson submitted some ctvslals having this 
nropcrlv to a meeting of the Physical Soeaety of 
Lon don 4 G. O. Baktrii^. 

3a Willoughby Road^wHampstead* 

. •< i K November 2i. 
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Science in Westminster Abbey. 

By Km..-Cum btii.nt (. . Smiiii, O.ti.t. R..\. 

HrHKVereroom ot unxeibnj* a mcrooiitil m \\ . st- ; proicssj,* ..I natural phdby.phs n> the place of 
1 miiolcr Mtbey lo tllf menu>r\ ol tin- Kite : the . pried Joshua Crult-. Un i "aids he pained 

Lord R.tvlciph, winch was In Id \otmLiy, N.w.m- mu. h *i l.-brit \ as a .. I,, am, Ins i.mu-V-mp 

her ,!oy may perhaps lend mtcrc.sl to a short .imnim such Vii.it it mis said "tluit ms.i am ,,|i\,ician 

oi Hit- memorials to men ol science ahr.ids thitc 1 b. ton unit holme hint oi pot m,.„ iivutuu '\r,irly 

These memorials are mute numerous than is ih.m lie " Jl,s death tool, plane ,n In- house in 
generally supposed. Iheic ;are leu Id it mites ol ; S| Martin^ lame, November ii, it,7;, and a 
M-ienre Uurepii sentrd, and in smm title, turns the ; wick lalei lie mis buried hi sn|, Ins u’lle in the 
Si n null, mil'll} "I l he nation is liulhliilK n I \bbev, "an honour nlucli he util do, mil on 
fleeted In the men either hum cl or rnmiwnuiiated ,„rnnni of his anatmin ol the Inain and the dis- 
within the \l)he\ "alls, though inti i incuts haw insert ol s.mhaime diabetes." I he i om ol his 
taken pla< e m the Abbey lor main teniuries, it is : hinei.d is piven at 470/ 

old) within the last two hundred 'eats 01 so lh.it , In 107; the \bbey siu the burial 1 I Isaae 

any man ol s unre lias bum buried there I lie \ llarmu, the .thbialtd matin main i. in and divine. 

®at bi st bntish repicsentat 1 v e ol s< u 111 e . om- . hirst to bold the l.u. as’an 1 b.ur ol mat Ii.^niatics 
memoiated is the \ming astronomer, Jcmnuh ' , ( | Cambridge, Barrow in ihoti bail resigned in 
1 Ion01 Its, vsbo died in top, .1 year 01 Iwo alia l.isour ol lus pupil, Niulon, and dtmnp the last 

lie bad Matched the transit ol \ emus. \stmrmim ■ three Sears of his hie uas master ol limits He 

is lurlhrr represented lit Adams and Sii John died on Mas 4, and uas buried nnl l.u from 
Hcrvhcl, but it is lather suiprismp that non. 1 1 Morns in the north transept non Known as 
ol the \siromnners Koy.it I-lamsieed, Halles, Poets' Coinci "lie had ...me," s.iss Slanlev, 
Bradley, Maskclync, or \uy is eomnianoiated "as master all. r m.islei had inane, to the election 
Mathematics and physics can slum memoiials to ol \\ eslmmstei s. Uolars, and uas lodp. d m one 
Harrow, N'esUon, Spotlisssoode, Thomas \ omipp ol the eanomeal houses ‘ ijtttl had a 1 if 1 1 , st.nr toil 
Joule, Stokes, and Kcls in ; pcolupy ts r. ptesenled out of the cloisters ' ulii.h m.ule hint ,.111 it 'a 

b\ \\ oodss'.ird, Buekland, and I.sell, t hentislrs Its - man's nest ' lb- s\as their stmeK ssitb hiph lever 

Sir 11 unipbt v 1 )as s ; ss bile 1 l.tru in, \\ allaei , and and died 1 1 om tile opium u liu b, b\' a 1 Cistoni eon- 
Hooker are tile three outstanding n.itiu alls! s. ' | raided ss ben at ( (instant inopl. , he adnunistei eel to 
Surperv, medicine, and ciipinecrmp all base liniisell " \notliei a. 1 mint sin In dud "in a 
memoiials ol interest, and *(i some ol these brief mum Intlpmp’ at .1 sa.ldli 1 's near Cli.innp Cross’.” 
relerenc e ssill lie made. ; Moi.n, Wallis, arid Button appear lo be the only 

J In lirst man ol saenee of note to be buried i men of science buried in the Abbes dining the 
the \bbev ssas Sir Robert Moray, ss Im pl.ised ] seventeenth (enturs. 
a scry important part in the foundation ol the 1 'I lie majoritv of the prases and moininu nts to 
Rosal So. iclv, and held the oilier of ]iresi- ! men of seien. e are lound in Ihe nase and the north 
dent up to (lie time of its incorporation. lbs , aisle Best known ol all is the monument to 
yiase is in the south transept. In his sounder ’Newton in tile screen ol tin- . hoir <>l the lonp 

dass ,U1 ollieer in the Treneii arms’, Motas ssas inscription upon it Johnson said: "Had only the 

losabst to the core, and reeetsed bis kniphthood name of Sir Isaac Ncutoii been subjoined to the 
Irom Charles 1 . He ssas also a favourite ssitb dcsipn upon the monument instead ol a long 
Charles IT, and though it is said that he " had no detail of his disiosenes, sshi. h no philosopher can 
stomach for publie ernplosineiil," lie seised his ! scant, and sslmh none but ,1 philosopher can 
Noverrip’il in sariotts eapaeitres. ()! him Mood 1 understand, those by ssbose dire, turn it ssas raised 
said that he ssas "a renowned ilisniist, a "teat had done more honour both lo him and them- 
palron of the Rokierurians, and an execllcnl tnalh* - jsclsrs," I lie pfasestnne (lose by beats the 
mala inn,” while Burnet pronounted him "llie j words : Hi. disposiium cst (jiio .1 mottale ftiit 
wisest and worthiest man of the ape," Moras 1 Isaac i \esstoni. \ nit,lire ssas at Newton s 
is aiming tile first of mans lellosss of the Royal Fun. r.d, and afterwards \sint< : Nesslon was 

Society commemorated in the \bbes, and the first honoured as be dcsciscd to be both in bis hle- 

ol several presidents buried there. It ssas he sslio . time and aft.i bis death 1 He chief in. n of the 

proposed Hooke as airator to the society. He I nation .-untended for the honour of be.itinp the 
died suddenls, July a, 1(174, ill bis pavilion in the i pall at bis luncral (.0 into \\ estminstei \bbey ; 
gardens of Whitehall and bis funeral ssas carried j admiration is not paid to the tombs ol the bmps, 

( )ut at the expense of Charles II. j but to the monuments svhteh Ilu pratitude of the 

Two sears later tie- Abbey witnessed the inter- i nation hits erected to the preat. st nun sslio have 
ment of Thomas Willis, sslio as a voting ba. helot (contributed to its plot’s. I licit statues ate to be 
of medicine at Oxford bad taken part in the meet- ! seen there like those ol the Sophn. les and the 

ings of tlie philosophers at the lodgings ol j I’latos at \thens, and 1 am eonvimed that the 

Wilkins, Petty, and Boyle. Like Moray, a staunch : mere sight of these glorious monuments has 
royalist, at the Restoration he was made Sedleian (stimulated ipori; l l> an one spirit, and has formed 
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mon* than one great man ” It is from \ollairc 
We have the slorv of Newton and lin aj>ph 11 *' 
was in Luplnml from 172b to i '/-?*)» and hi h arned 
it from Newtrm’s mu', Mrs (.'ondnitt. 

Buried ne\t to Niwton is Ins gn at sin < cssor, 
Lord Kilxm, v bile a little larlh* i towards tin 
centre of the nine me the ptaM> oi 1 1 Itord an I 
Robert .Stephenson. Thomas I ellord, d< signer <>l 
ihc suxpi usion btidpi oxij tin Ah nai Straits, 
engineer oi the Cahdoman Can.d, lust president <1 
the Institution ol (’i\il Lngnv ers. "a tePow ot 
infinite humour and ol strong, i incrprising mind," 
died at _* I Abingdon Strict, W « slinuisli r, on Si p- 
temhei 2, iSv|. and w as lamed in the \hhr\ o” 
Septemhei iu Iwentx-hxc \eais lati » Koherl 
Steplu Iison, at Ins own request, was Imried iieside 
him. Both me commemorated cK< whin* in the 
Abbi \, 'Diford In a statue, Steplu nson hv a 
window, Still man r theeinlTi* ol the nave, and 
not f.ir lioiu tin spot hallowed to-dax <is lin 
reslinp*pkx e ol the “I'nknown Warrior,” is the 
minniou grave oi Thomas 1 ompion (it>;o 17* W 
“the father of Fngbsh w at< h-mnkmg,” and his 
suet essor, “hones! George (iiahatn ” (i(>7v 17^1 ’t, 
who hiiiMmiMiiI astionomaal instrununts for 
JialloN and Braille'. and “whose imenlmns do 
honoui to \«‘ British Genius, # v\ hose aeeurafe per- 
formam es are \r standard of mei hani< skill 
The present tombstone was ivmoxid in 1838, and 
for some uars, until Dean Stanlrv replaced it, 
Graham’s 141 are was marked only In a plain 
lo/en^e-shaped stone. \t the west end of the nave 
is the memorial to John Gonduitl (1688-1737), 
who married Newton’s nitre and succeeded him 
at the Mint It is within (onduitt's monument 
that a tablet was plaeerl some foitv \ears ago to 
comtm morale tin* brilliant work ol tin* >0111114 
[.aneaslme ileigxman, Jeretruab llorroeks 

Ol no less interest than the ua\e is the north 
aisle, the w mrlou s of w Inch nirnnii morale the work 
ol Rn ha’il Trevithick (1771 18^3), most fertile nf 
irnentors, and, like Hidlex, Blenkinsoj), and 
Gcntgc Sti phenson, one ol the fathers ol the loco- 
motiu", the Mumper Brunei (1S0O-30), who toed 
just long enough to see the completion of Ills 
greatest works, fix* \lbi 1 1 Bridge at Saitash, and 
thf “Great h.astern " ; Sir Benjamin Baker 
(1840 r<)i>7k joint engineer with Fowler ol the 
Forth Bridal . Joseph Locke (1S03 bo), one of the 
j^Te.i »i st ol r ad\va\ engitviis; Robert Steplu nson 
(]So3- sol. constructor of the London to Birming¬ 
ham tarlw.ix, designer of inanx famous bridges, 
and, like Baker and Locke, president of tire In¬ 
stitution of ( i\il Fnpmeei s; Lord Kelvin 
(1824-1007), the greatest of modern phxsiiDts, 
who redeenii d the \tlantn* cable from failure and 
showed the possihilit\ of utilising the power ol 
Niagara; and Sir William Siemens (1823-#*), 
electrician and nv talhngist, a pioneer of the 
dynamo, and the inventor of the regenerative fur¬ 
nace, and president of the Institution of Mechan¬ 
ical Fnginoers. 

Beneath the.se winding are the monuments to 
John Woodward (1665-1728), professor of physic 
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at Gresham College, founder of the' chair o: 
geology at f\i mb ridge, and author of an “Lssax 
towards a Natural History ot the harth tin 
grave of, and monument to, .Sir Charles LyG 
(171)7-1875), “the founder of Bullish geology ” , 
and near the spot wlu-re Ben Jonson was buritc 
upright m a spate 2 ft. In 2 f! all he asked fm 
is rhe 14r<ivt* of John Hunter (1728 03), the grea: 
anatomist Originally burred in tire \aults ol 
St. Martin’s-in-the-Fields, Hunter’s coffin v\a 
brought to light by Frank Buckland as the result 
of a unique example of “chi\alrons devotion to 
the tel’n of a great man.” \t the close of the 
afternoon serviie m the Ahbev on Man h 28, 1850. 
in the preserve of the president and fellows ot the 
Koval College of Surgeons, Hunter’s remains wen 
re-intc rreil among those of Iris peer-.. A littlr 
past the monument to Richard Mead (11 >7 v-1754), 
“prime of Fnglish phxMeinus,” who at (undid 
Newton in lus last illness, and with whom Wood 
ward fought a dm I in the entranii to (iiesham 
Golltgi, are found the praxes of Darwin and of 
Sir John Herschcl, “the prose poet of suenco,” 
whose \ow “to tr\ and leave the world wiser than 
he found it” was amj>lv fulfilled hv a lib* lull oi 
flu* noblest < Ifort 

burthcr t“ the east, just wrlhin the aisle ol tin 
ihorr, and groupid about flu* tomb ol Lord John 
Tin line, tiltv \ears a 1 anon ol Westminster, are 
the memorials lo Adams, Stokes, Hooker, 
W allai e, Darwin, Lister, and Joule Most ol 
tin se memorials ,»rc portrait med dhotis, but that to 
Joule is a tablet, the ms< ription upon whuh states 
rlut it was iris ted “m rropnition of services 
rendered to silence in establishing the law of th* 
i onserv at ion of eniigx and dele? mining the me 
« h.uueal equivalent of hi at,” u<lmw*men(s which, 
m the words ol Tvndall at the Jubilee ol 1887, 
formed “the largest Power in the pat land which 
tin science of the last lit tv mmis is able to offci 
to Ihe Queen ” Mention must also be made of tin 
statue (lose b\ i J Sir Stamford Raffle- 
(178f —iSjtit, founder of the colons ol Singapore 
and the lust |>resj<lenl of the Zoologxal Soeictv 
Standing at the angle of tin* < hoir now known 
as Science Conti r 1 lose to the grave of Darwin, 
with the praxes of Newton and Kelvin to the south 
and the windows to the engineers to the north, in 
full x icw of the memorials of Darwin, Stokes, and 
Lister, il max be questioned whether there exists 
another spot which recalls such high endeavour*-, 
such loftv aims, such devotion to the search fir 
truth and the spread of knowledge. The Abbe' 
here is a veritable temple of science rivalling it 
interest the Statesmen's Aisle, the tombs of Plan 
tagencts and Tudors, and even the Poets’ Corner 
Here are commemorated those whose guiding stai 
was: “Prove all things; hold fast to that which 
is pood.” Here indeed are some to whom apply 
the words: “A wise man shall inherit glorx 
among his people, and his name shall be per 
pet uni.” 

The south aisle contains four monuments < 
scientific interest, the men commemorated bein 
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-Martin Koike** (i(kjo~i 754), president nf the Royal 
SoeietN for eleven years; John Irciml ^ 1(175- ' 7 - s h 
who while imprisoned m the Towei began his 
•* iliston of Physic,” and whose rchuse was a 
condition laid down bv Mead when prescribing I01 
Sir Rnlieit Walpole, I homa 4 * Sprat (1055-171^), 
Hishop of Rochester jind first histoiian ol the 
Roval So<ietv, who mm lnded lus dedication to 
the King: " Vmir MajiMv will cirtamlv obtain 
immortal tame for having established a perpetual 
Miectssion ol inventors”, and William Burkland 
(17Sj 1S5O), the well-known Dean ol W estmmsn t 
and twice piesulent ol (lie (icologieal Sotielv. In 
the tailv davs of Buckland al Wesimmsb r I’m 
son, frank, the dis( merer ol Hunter's eolhn, 
climbed the rool ol the nave and bv means ol a 
lon^ pendulum susjxnded liom it repeat* (I 
Foucault's expeiimcnl lor show 11114 the rotation ol 
the earth. 

B( sides the <4raves ol Moiav and Barrow 
already nfetred to, the south transept contains a 
monument to Stephen Hales ( H>7 7-17<>i}, "pious, 
modest, indefatigable, and born lor the diseoveiv 
of truth,” known to-day lor his work on animal and 
vegetable pliv siology ; and another to Sir John 
Pringle (1707 -82), reformer of militarv muiu me 
and the prcdei essor of Banks as president o( the 
Roval Society. It was he who, when the world 
of srieiK e was torn asunder b\ the eon(ro\eis\ 
over the pointed ends (f'ranklin’s) and the bluntid 
1 lids (\\ ikon's) of li*4hInin|4 conductors, made the 
replv to Hcorge 111 . • “Sue, I cannot reverse the 
laws and operations of Nature ” Buried heie js 
also Sir W'llham Spotlkwoodc (1825-K2), who 
died while president of the Roval Society. 

Onl\ a few more niemoiials rem.iin to be 
noticed Antony ihcsc, Imwrvrr, is that of Watt 
<'f all the monuments within the Abbev none has 
called lorth more criticism than ('hantn v *s great 
work which dominates the little chapel of St Paul. 
“WMI might the standard-bean r of Agmcourt,’’ 
wrote Stanlev, “and the worthies of the Courts ol 
klizabeth and James have started from their 
graves m St. Paul’s Chapel il they could have 
seen this colossal eliampion of a new plebeian .irt 
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enter their aristocratic resting-place and take up 
lus position in the centre ol the little sanctuary, 
icgaidles^ ot all proportion or st\le in all the 
suirounding nhjuts, \tt when vve 1 onsidcr what 
the vast Hguic leprcseuts, what « lass of interest 
beloie unknown, wh.it revolutions m ihc whole 
actual li amework ot model n So«ntv, i rjiial to any 
th.it the Mibcv walls have vet < ummemorated, 
then is sin eh a fitness 111 its \erv im ongruitv. ” 
Ol Brougham's insiiiphon Stanh \ said "It is 
not unworfhv til the ommgt nous knowhdge ol 
him who w 1 ott it 01 ol the powtilul inhibit and 
v ast discov erv wlmh it is 1 n I < ruled to <h s< i i)>e. ” 
Wall’s gnat 1 tmtcmporai \, I elloul, is < om- 
numorated bv a statue m St. \ndn w s ( Impel, 
and Inn an* also lo b«* tound the incmonak to 
Mattluw B.ullie {1701 -1825), pupil and sin m ssor 
i>l William Hunlei, phvsiuan toCcorge III., and 
pre salt nt ol tin- Roval College ol Phvsiemns; Sir 
llumphiv Daw (1778 i S_mj), discov eier of potass* 
mm and sodium, and inventor of the miner’s 
sab tv lamp; fbomas Young (177; 1H20), lounder 
of phvstobigu .il optu s, and « ailed bv Rankme “the 
most elear-tlunking and far seeing mechanical 
philosopher” of lus tune; and lastlv that to Sir 
lames Young Simpson (1K11 70), the gn at F.din- 
hutgh surgeon, 1^\ whose effoits “tin* fierce ev- 
tieimtv ol suffering husbicn sicepol m tin waters 
of forgetfulness " It is hen*, in tween the statues 
ol Iblfoid and of Mis. Sjddons, and above the 
memorials to Bailin' and Davy, that the tablet to 
I ord Ravleigh lias been placid. The 1 Impel itsi if 
hums pait ol tlv* aisle of the north liaiiscpt, to 
who 11 intranet* is gamed through the gales of 
tlie Nmbukitorv Sir John branklm, Admiral 
M( Clmtoek, who dis<oven*d the relit s of the 
bianklin expedition, and \dmiial Kt mp< nlelf, all 
have then* monuments here, while amoss the 
tiansi.pt < an be seen the window ere< ted to the 
memorv of the ofhi ers and men who were 
drovv m d m the Bav of Biscay thiougli the cap* 
si/mg ot H M.S. ('apttwi. an eloquent reminder 
of the netessilv of making adequab s< u ntifn re- 
>e,mh before emb.liking upon a go-af practical 
expel mu nt 
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The Nitrogen Problem. 1 


r Pll li results ot a detailed examination of the 

T problem of nitrogen lixation were given in 
the comprehensive Final Report of the \itiogen 
Products Committee of the Ministry of Munitions, 
published in 1920, and already noticed m these 
columns (vol. 104, pp. 555 and 509; vol. 10s, 
p. 201). As the Ministry of Munitions is no 
longer in existence, the Department of Scientific 
and Industrial Research has arranged for the 
publii ation of the additional statistical information 
which has been aeuimulated since that time. This 
Supplementary Report has been drawn up by Dr. 
J. A. Darker, the director of the Nitrogen Re- 

l Statistical Supplement to the Final Report of the Nitrogen Products 
Committee of the Ministry of Munition* Department of Scientific 
and Industrial Rweaicb. (Published by H.M. Stationery Oflic*, 1991.) 
nor. , 


M'.mh l.;d>or.tlot\ under the Ministry nl Muni¬ 
tions. It deals \utii the statistn.il aspeit ol the 
( Ink- nilt.de mduslix, Ike s.dtpetie industry, the 
mine acid industry, the :mimonium sulphate in¬ 
dustry, tile synthetic ammonia industry, the Nor* 
wogi.tn lisatum industry, the cy.tnumidc indtisliy, 
lltc ammonia o\i<latam mdustty, and tin tin (tliscr 
industry. It unhides, m addition, a y.trnly of 
miscellaneous statistics relating to lit* yyork! s 
production of lt\<d nitrogen, national mtrin.d 
sour* es ol tixcd nitrogen, the \yotkl - fixation 
plants an*l power requirements, and the prices of 
nitrogen fertilisers in Knglund and (hrm.my. I he 
yxliote eon* kales with a reference to the present 

1 position ol nitrogen lixation in this country. 

! One of the most remarkable of post-war exptri- 
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<•ih.cs is to be seen in the widespread demand ior 
list'd nitrogen products, especially in* ihe form of 
fertilisers in certain Mmnlrn* u is lound th.it 
although tb< potential output lias been # greatlv 
increased by the provision ol large fixation plants 
during the p<-riod of the war, \-t th< total demand 
for fixed nitrogen is gtovvrng at an e\«n greater 
rate. i tie same pin none non is si < n in the l lilted 
Kingdom, which inaiulv rtfies upon imported 
(‘bile mtiate and home made sulphate of am¬ 
monia 1 he eonsumption of nitmgc nous fertilisers 
in rqit) was nearly two and «t halt times that m 
an average w ,ir hebue the war. I lie world’s ie 
sources m nitrogen pmdiuts have doubled during 
the last right veais It is, hmu vrr, to he it- 
marked that while the pen eulage of the whole 
output i ontr ibut< (I fiv tin tluh- n It 1 at * in<lusti\ 
<l< creased 111 mu -hall, the proportion lontnbuted 
by the fixation Industrie s h.is uu re;iM I trom 11 p< r 
rent, of tin whole m i<p_* to \\ pi i <ent. in iq.’o 
- i.f. an im ii ase in p< o i nt.igi of linlold I In 
fixation mdusliHs ao , m tail, now the l.irgi st 
i ontnbutoi > to the mtiogin requirements of th< 
world. ( vaiiaiimli plant was hugely extendid 
• luting tile wai, and its piesent potential output 
is large! than that ol am other fixation process. 

I he Supplement eomaiits a senes ol tables deal¬ 
ing with the woild’s eonsumption of Chile nitrate 
during tlie war p< riod, the total slupments and 
tile British < onsimiption during the same period, 
and the amount used lor fertilise! s and that allo¬ 
cated for wai [imposes I he liguies, as might be 
expected, show violent line Illations, due to a 
variety of < auscs, su< h .is labour dilhi ultics in 
Chile, shortage of coal, difficulties of transport, ex¬ 
cessive height thaigts, liquidation of war stoi ks, 
etc. 1 he slalistH s are interesting, but as thev ate 
whollv abnormal it would scive no useful purpose 
to analyse them m detail 

As regards the saltpetre industrv, it is note¬ 
worthy tli.it whilst of flic imports into the Tinted 
Kingdom about two-thuds i .11110 from (icrmam, 
this during the war petiod was more than re¬ 
placed by the giowth ot ihe Indian industrv, 
whir It m ii)ii) attained more than six limes its 
pre-war extent In i‘)ih the supply from this 
source had declined to about one-thud its maxi¬ 
mum amount 

It rued si an eh he said that the war had an 
enormous influence on the nitric acid industry. 
The annual pre-war production of nitric a< id m 
this country was estimated at 1 ' v ooo tons of 100 
per cent. n< id, inamlv for tlu 1 manufacture of dye¬ 
stuff x and cxplosiv rs. The output 1917 reached 
237,000 tons, ( >t which only 12,000 tons were used 
for other [imposes than explosives 

The available information relating to the pro¬ 
duction of by-product ammonium sulphate is ad¬ 
mittedly incomplete. During the- war the market 
price, of course, steadily rose, and m iqiq the 
average price in the home market was nearly 
double that in mi 4; the export price was 
26/. 12s. 8ii. f.o.h. L\K. pfcrts. Germany, which 
headvS the list uf consumption, uses at the present 
NO. 2“l8, VOt. I08] 


1 1 mo nearly double the amount consumed in the 
t inted Kingdom. In fact, she utilises nearly One- 
third of the world’s consumption, mainly, of 
course, as a fertiliser. 

As regards the synthetic ammonia industry, 
w hn h is piaetically confined at present to Ger¬ 
many, it is estimated that the combined maximum 
0111put t of the works at Oppau, and Merseburg 
when completed, will be about 1050 metiie tons 
of ammonia per diem. 

Ihe Norwegian fixation industry has steadily 
developed since 191 It is concerned with the 
synthetic prodm t»on ot the nitrates of calcium, 
ammonium and sodium, sodium nitrite, cal¬ 
cium evanamide, and, intermittently, ol nitric 
acid. 

It is interesting to note that the g<neial im¬ 
pression, sedulously cultivated by a certain section 
of Gorman manufai tuters, that the evanamide in¬ 
dustry is doomed is not borne out 1>\ the facts. 

I here was a rapid extension ol it during the 
period ol the war, the w01 Id’s production in 0)17 
being about time turns that ol Mp4. Nine new 
works were elected in I'l.uu’e, and tlie l .S. 

(ioveminent established m \lahaina what is now 
the 1 largest cyanamide laitoiv m the world, with 
a capacity ot about 200,000 tons of >0 per <ent. 
cyanamide annually \s has aheadv been stated, 
the cyanamide process is still the latgcsi conrribu- 
tor to tlie world’s nitrogen supply by fixation 
methods. 

The. ammonia oxidation milustiv praitieallv 
owes its development to the war, due to Ger¬ 
many's imperative need for nitric nitrogen when 
her external supplies were cut off blunts wire 
also erected »n Amenta, hr ante, Italy, and other 
countries, but complete statists ol production 
are not available. Details are given m the Sup¬ 
plement of the- total annual output ol two plants, 
in Germany, and two in America, amounting in 
the aggregate to 4^0,000 tons n( too per cent, 
mli ie acid. 

An instructive table is given of the w01 Id’s out¬ 
put of nitrogenous fertilisers, in metr i< tons, over 
the period 1910-1S, tor winch c omph te statistics 
are alone available. Ihe hgures for Chile nitrate 
and by-product ammonium sulphate fluctuate-, hut, 
on the other hand, tlie synthetic products show a 
rapid increase, especially in svnihetie ammonium 
sulphate, which is now praclic ally equal to the 
bv-product salt. 

Col. White contributes certain statistical tables- 
to the Supplement, one of which aflords an ap¬ 
proximate measure ol the* degree of economic 
independence ol the se veral countries referred tcj£ 
as regards the ir internal sources of fixed nitrogen. 
Judged b\ this standard, Germany has four times' 
the degree of economic' independence of this 
country or of France, and six times that of tlu* 
Cnitcd States. Germany need no longer fear that 
even the most rigorous blockade will interfere 
with her supply of nitric nitrogen for munition 1 
purposes. 

Tables are also given of the price of nitrogen 
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D rtili.scrs in England and Germany, hut as the 
conomic conditions' in the two countries were, 
md still are, wholly abnormal and scareelv com¬ 
parable, it is not easy to determine tlieii actual 
significance or to forecast their eventual import¬ 
ance. 

In * oik lusion, releretue is made tt« the attempts 
n> develop nitrogen fixation in tins country by 
Messrs Brunner, Moral, and Co., who ha\e taken 
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oxer the projected Government factory at Billing- 
li.im, and by Cumberland Coal Power and 
t iiemu als, Ltd , who aic to work the Claude pro- 
less ol synthetic* ammonia 

1 he entire Ixepoit innstitutes one ol the most 
v nluahle lesMins ol the w ,\\, and di set \ i s the most 
set urns study. I lie subject ot mitogen tixatiotl 
lias not \et rnmed the attention m tins country 
wlmh its great import.uni* merits 


Obituary. 


Emu t B< >i i to >i \. 


'PM K death ot Km lie Boutroux at the age 
ot s< \t ntv-si\ is the loss not only ot mu 
wlio has been lor a gem ration a eintial tiguu- m 
die 1 ire le ot I* 1 em h philosophy , know n < \ ei y w here 
in Europe and America, hut also ol uni who In the 
(harm ol his personality seemed to embody all 
that is most attractive m the h rem h genius. It 
‘will ue« essarilx cast a gloom on the mielmg ol 
the SiHiete I i r.m< r aise de Philosophic which is to 
hi hr Id in Paris between Christmas and the New 
’liar and to uhiih English, American, and Italian 
pluto.sopliu.il souctics are sending delegates, tor 
la was to have been its president d'honneur. io 
those who ha\c known him at lornu r mb rnalional 
philosoplm al congresses hi^ loss will mean mucji 
more than his vacant chair. 

I he last \ears ol Boutmux's life had been sad¬ 
dened In die loss ot friends. lie ielt deeply the 
death ol his brother-in-law, lbnri Pomi are, in 
[<)i ^ at the age of lil tv-eig lit, (lit oil, as it see me d, 
in his lull intellei tmil strength In a i onvetsation 
with the present writer a few mmis ago he re- 
r ■ rked that Ins one d( arest wish was to he able 
lo show tilt' truitlulness of Poincare’s ideas m 
philosophy. hi i()iq he lost his wile, who had 
been lor many years Ins inseparable companion 
at home and m all his lecture fours m loreign 
countries Yet with all the weight of sorrow and 
the increasing infirmities of old age (lie sufbncl 
mui h fjom deafness and eye trouble) he retained 
to the end Ins extraordinary vivacity and 
‘harm of conversation and his power of s\nv 
palhetie lontrol when addressing a meeting. 

Emile Boutroux represents <i distinct and very 
important position in the history of contemporary 
philosophy, especially’ m ielation to the modern 
scientific revolution, from his student days he 
devoted his attention to that conception of a uni¬ 
versal determinism which, from the time of 
Descartes down to the great scientific develop¬ 
ment in the nineteenth century, had seemed to be 
tin* absolute and necessarv basis of ph\ siral 
science. In 1874 be presented a thesis to the 
Sorbonne for his dextorate ft was entitled “ De 
la* Contingenco des Lois de la Nature.” For 
twenty vears this book attracted little attention 
outside the circle of his students and philosophical 
colleagues. He was fully engaged in lecturing 
and teaching, and some of his lecture courses 
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were published as studa s m the hrstoiv ol philo¬ 
sophy. In lSe)^, however, at the urgent request 
ol Ins Inends, he republished his thesis hi its 
original bum, and since then it has gone through 
innumerable editions and lias been itanslahd 1114) 
all I he pi innp.tl languages 

I he main idea ol the Busts Boutroux proljably 
owed to his nidi! «nntemporarv, InthchcT, but 
the work list It is ol striking originality The 
argument is that now hue, not even in the logical 
syllogism, do we get the type ol necessity which 
is represented hv the pioposilion ol identity, 
A is \, and vet tins and nothing short of 
this will satisfy the ideal o! universal m iencc. 
He went on to provV that the more vve advance 
Irom the abstract lo the concrete, Lorn mathe¬ 
matics |n physics, from physics to biology, Irom 
biology to psychology, the more we sec* ill. range 
ol necessity being itstriclecl and that ol contin¬ 
gency growing huger ’The Miggesti \ e ness of 
his theory lathei than the' systematic expres- 
sion hie li be was able' to give 1 to it muiks 
its nnporlanee* It place's him m the' diteel line 1 
ol that philosophical speculation which, starting 
with Maine de Biran in 1 he* beginning <>( the- nine¬ 
teenth eenliuv, inav Ik traced through Kav.tisson, 
Lae belter, and Boutroux himself to the- present 
philosophe rs, Bergson, Le Uov, Bloudel, and 
Laberthomereg all of whom were al one tune hi.x 
pupils. H. \\ C . 


1’kcM . lb' UK 'l HOMrst )X, 

|»ion. lb U K Tiiovii'snv, whose- untimely 
, and de t pix lamented death occurred at Poll- 
' maenmawr on November P>, earlv showed an un¬ 
usual aptitude 1 lor human anatomy, lie obtained 
a special mark ot first ini Iron in the 1 subject when 
a student, and it gained him the gold medal on 
! taking the M I >. (Vuloru) tmm Owen’s College, 
' Mane hesler. Iletioon won .1 leputabon as a brtl* 
1 liant and enthusiast k teacher alter he was ap- 
pointed senior elemonstrateir ot anatomy at ()we-n s 
| College. This reputation he fully maintained when 
he came to London, first as lecturer at the Middle¬ 
sex Hospital, and later as professor of anatomy at 

i King’s College. In k)i 3 he was ele c te.I professor 
; of anatomv and dean of the medic al faculty of the 
; University ol Birmingham. 

j . Prof. Thompson's contributions to the literature 
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of anatomy were ntimeroi 
lust, a monograph on tin 
lloor w.i- in om s» 

nnh cl< M's it g iv e ev nh ik < 
laborious, and r\,i< t work, 
on (mi' of tin most < omph 
to lx lound m tin* human 
lion ot Prof, (now Sir ( •< 
the siimmi r ot o»oo in 
laboratory at !An.itnmu 
verxitv ot Fn iburg, when 
ret onstrin tion under Plot, 
son must be h guided as 
this < otint rv ol w ax plate t 
to the human i mbrv o, a 
j ^ mm, human (mbm 
somites, published in i<)o; 
whole-in at li d « nthusiasm 
method of mv( si igal ion 
pupil*, but also mart) eulle 
subsequent einbt \oh>gi< al 
being dm ptimaiib to Ins 
tion. lie was a most 
member ol the \nalonneal 


is and valuable. 11 is 
mxologv ot the pehi( 
'im his gi < at< st Not 
■ of most painstaking, 
but it sh« ds mm h light 
■\ nnolo^ii al probh ms 
bod\. \t the msliga- 
ot ^r) 1 ham , he spent 
Pi of. W m derslu im’s 
al Institute of the l ni- 
• he stiidud wn\ plati 
Keibel. Pt 14 r 1 homp- 
one ot the pionreis in 
(« oust i in t ion -is applied 
ml Ins des< ription ol a 
ot twentx-thm* p.urtd 
■, is now a ( hissje 1 lis 

and d< vote>n t(> the new’ 
mf( < ted not only his 
lilies and friends, mm h 
work in this (ountrs 
( sample and inseMiga- 
v allied and -issiduous 
Sot m ty of ( neat Britain 


i 


I 


and Ireland, serving in turn as secret;, ■; 
treasurer, and \ ice-president, and rontribnt' - f 
laigelv to its communications and discussions. 

Pi of Thompson hud the great gilt ol hum 9 
sympathy m a uondudul degne, always took t i k 
keenest mteri st in the activities of others, ai l r 
was ideally Inlovid by |iupils and mileage ,, 
alike. His happy spirit and optimism mver fatk 1 
him even dm mg the main dark da\s ot illness,! 
and his memory will Ik held pro ions b\ .ill \vh 
km w him 

\Vr regret to rinnoiimr the death in Montreal 
on Oitolnr 25 ot Sik John Kinm-ov, consulting 
1 ngincei of the Montreal Hat hour Commissioners 
I'Him -in m count of his career which appears in- 
Ihc Engineer Ini November w it appears that 
he ht 1 nine blind m 1007, -md at the time of his 
death he had icaehed the age of eight \-threi : 
years. I he Institution ol Civil Engineers elected 
him a memlu r, and tor some time* he acted as 
a member of rotinul. lb* was one of the founders- 
of the Canadian Sorb tv o! Civil Fngineers, of 
whieh lu was elected president in iS()_> 


Notes. 


Os 'I Innsil.u . \im-mli, 1 if, l-icUI-M.u 'li.ll h III 
ll.lijj, who u.is .1,1 cciup.cmi'ci In L.uh 11.114, 
mnnutj.,U .i.-.li-A lo tin- cm mm of mi'inlm- • ! 1 h '' 
Insiiiufion of Mining ..ml M-kcHiui;, -m«l U>< '"sti- 
fuiion of Mininu Knuimi-t-s who I*' 11 lhr k lr: » 

■Ihr pc sc.-cl cups w.-c np-n-cl b, Mr K W. M.i.I.orM, 
prrsMi-nr of 111-, InMitglion ol Mining .m.l MH.Murrn, 
a „d \V O 111 .i. holt, p-i-rf.-pr^fAl"' 1 ot Itif In¬ 

stitution O, Minim; Km;inr,is (in On- ubsm... of sir 
John Cclm.iic, pcrsiclrnt). lu Hi-' >-<>ur- "I 1 "" 
ruldivss, K.nl II.04 -vpinssr-l his s,.i islwctwu in 
haling 111,, opporlui.il, to P-i' < I ><■ r - >i i. 1 1 Inhulc- 
lo o.,-lion of those man, thousands of hi.nr turn 

who f.*u4' 1 it nudri his , omniuml, and to sa\ a lew 
words of’ special (hanks to a hod, ot men whose 
work- in l-'cance seldom drew upon tlsrll much notice 
or gluey at >1"' tin,*'. hut "'as surpassed h, nonr in 
the demands it in ado upon the 'kill, out.coo, and 
nsoluiioti of the icidi, idtial' loneecued, or in che 
st'i, iev cl cindered to I hr Ami' a' a whole. Hr thru 
rrfreevd in prralei delail to tin- arduous and dan¬ 
gerous „oi k arc omphshed hv the 1 unci' lling Seelioti 
of the Real Engmrers at M.-ssines, on the Sonimr, 
and in ocher places, and concluded with an eloquent 
appeal fur thus,, who weir left to#U'.ci» ' ll1 ' lessons 
taught h, llij* men who had given the last tull 
measure of their dewotion to the c.utsf the, had so 
worth'd, upheld. The unVeiling of tin- nieinnriuls 
was followed l>,- a sohaicn si|em-e of one minute's 
duration, after which Lord Haig pinicoumed tile 
words ■ “Tlieic name lireth for e\emiore, T ' and tile 
“ Last Post ” and “ RcWc-ille " were sounded. 
General Sir \V. A. Liddell, Direetor of l-'ortifiealioiis 
and Works, and othe^ distinguished generals and 
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the ollicrix aiul mum ik ot 1 hi two 11Mitu!ion> were 
jhcsimU -ll ll)< ummlmg Tin inenii'iidK -ue placed 
in tin lihi-n\ .U ('kvil.md Ihuist, .* j^ Cil\ Road, 

]•: r 

M u K R wmi ’.si \’s i ipoil wf fhe piogn*"*' of his 
< \p( dilion has le-uhed (’opuihug* n. Auordmg lo the 
Twii's, the e\pi dit ion N vessel, the Sm Kin 4,’, did nyt! 

1 eaih the piojiiti'd station -it bvon Ink t. m Melville 
Peninsula, until September S, !m ing (b iased b\ heavy 
p.u k and engine trouble. \ b.ise was < stahlished 
on .1 small unchaited islet, named Danish Island, off 
l.von Inlet. Mr. R.isniussui is well phased with the 
situation .is a centi for icseaich, and reports plenty 
of hears, nindeei, and haias in the neighbourhood. 
Walrus and seals wcie vern daily in the sound. Ruin’? 
ol lysUimo dwillings show th.it H.inish Island was 
fotnurh inhabited Mi. R.tsinussr n hopes to he able 
t«> time tlii‘ route of initiation of the F.skimo through 
this region. When the jepurt was dispatched lie and 
a companion wire setting out to visit the nearest 
tribes in the eounirwdi, tr welling hv dog-sledge. 
I'he next rejxnt m.i\ he cxpecti d at the end of Aprik* 
and will he sent via l ; oi t < 'hui« hill and Winnipeg. 

Ok K \. Mills 1 mom \s has resigned the keejjwr, 
slnp ot (he Diparlnunt of Botany of the National 
Museum ol Wales. 

A dim i ssiov on ‘ Certain (ienlogical Consequences 
of the Cooling of the Eaith ” will he held in the 
rooms ol the Royal Astronomical Society on Friday, 
December 2, at 5 p.m. The (hair will he token by 
Sir Jithto Teall. Dr. II. Jettieys will opt n the dig-, 
cussion, which will be continued by Dr. Jeans, Prof. 
Lindt maim, Dr. Evans, and Col. E. H. Grove-Hills. 






December i, I92iJ 

v \ jin- Koval Society ot South Africa hris elected the 
toll**wing officers for iqi.’ President: Dt. J f). R 
^ikhri^t. //«•»! treasurer: Dr. 1 . ('raw foul //<*»r. 
jCit'ru'ral Secretary. Dr. \V. A. |ed|y Members ,>l 
'Coutuil s ir Cat fathers M« s. H. IJ.mgh- 

‘ton. Mr. s - S, Hough, Dr C. J. Jut it/, Mr (\ 1 ’ 
l,«uinM>ui \, I’rof. [. 1 Morrison, I )t. \. Ogg, 1 )i. 
A. \\ . Rogers, and Dt K P Young. 

\\ y I* urn fruin Sen nn th.it Dt. Hat low Sh ipley, 
'fortieth (►! tlie Mount W ilson Sol.u < )bser\atoi \, has 
.been ap))ointecl direetot ot the 11 ,it vat d College < >t>- 
,ser\:ttoi\ in surer ssioti to tlu late Rdwnrd ( Picker, 
ing, and that Dr. [oel Stchhings, diteetoi ot the 
, W ashhurn Observatory and professor oi astronomy at 
the l mset'sit\ of \Vistoiwn, is to succeed Proj (i (' 
Comstock ns diieclor oi the ohsuvatoic m July next. 

Tin It ustecs ol the British Museum have decided 
to ojx-n tin Nnlutal Hisioiv Mum um to the public 
tvetv Sunday ftom v 1 > ni to (> pm., commencing 
next Sundnv, and on w m kelav s (torn to a an. to 5 pm. 
in the winter months. Oe mbe t to l ; tlnuntv, and hom 
10 a.m to n pm in tin summer months. March to 
September. lVviuuslv the hours oi admission on 
Sundnvs have varied wiili the se ason of the* vo.u 
The museum will In close d on ( hiistmas Day. 

I 1.-C01 H H (iimw i\- \rsnNe-re, (eodalming, 
.'ts| v s us to make known that .1 pen (folio of his Indian 
sk« (dies is missing four, the looms of the Renal Heo- 
giuplmal So< \> i\, Kenongi m (mil, f.omion, S W'7, 
and lie hopes that publicity will le id to its teeoviiv 
The poll folio is\i-r\ I uge uni Iv-nw, alioiit 7 ft .j in 
l>\ i It 0 in , strongly bound m Id t» k doth. On ihe 

oulsi.lt < n\ »‘r ate s.t out i.e names of the countries 

tin sketches were made m Ihnina, Kashmii. etc — 
the l< 11 ei mg 1 ui out in gilt papt r and p eskd on The 
portlolio contains about »(>o skelehes m w alei-e oloiir, 
sc pi a, and petle tl fa lew loose 1, o| w hie li tin h is neat l\ 
a e nmpli le list made 

\l the meeting ot tin S«n e>!eigie al Scute l\ held on 
\ovemhei .»j, a ledute on “ 1 )l« Sue e * ssoi s of 
Ausii ia -11 Liiia.uv Some ol then I’tohle ms was 
deliveied h\ Dt. K \V. Scion Watson. Mi <1 P. 

<«* »< k f i was in the* than, and his Kx< • lluu v the* 

(Vt cho-S|o\ ,ek Minister was present, as well as te*pie- 
,se*ntativis of tin Rumanian and Jugo-M.u Legation*-. 
Dr. Se ton Watson said that of all Stoles ,\usti 1.1- 
Ilungarv had been the most eomplepi esc tiling not 
only a )^ieit diveisilv ..I languages and races, Jail 
alsy a ju-cuhar divergence ol ctiltuie. Its disappear¬ 
ance had hern a unique event in history, similar onlv 
to the fall of the Roman Kmpiie, caused, howevu, 
not b\ anv general action ot otlur States, but h\ slow 
jxMitieal disintegration due to tin lack ol anv undei- 
lying and unifying idea. Criticism ol the 'IicmUcs ol 
St. ( ic*i main and Trianon is easy, but clear-cut fron¬ 
tiers on c thimgrnphic.il line's gte unaitamable, such is 
the intei mixture ot racers. A <e>mplcu* political and 
social transformation is going on in Kuroju* east ot 
a line from Komgsbe*rg to 'IT iost<‘, the chief, if not 
tile only, citadel of reaction being Hungary. The 
lecturer went on to give a detailed account of the 
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reforms developing in the- .succession Stab's, paying 
a sjK'eial tiihute to th>* at hie*v emeut of the 1 Oevho- 
s|e»\ tk ( »e»y t intnent in the assignment ot its \aiious 
types ,»f lands to the small hold. 1 s and in education. 
In Iugo-Slay la, and in Rumania mo, «eliuutie*n is 
going iorw.nd In all the succession states religion 
is becoming elemoc'ialisc'd and <.Uiin mlism h as di>- 
apjHMied. We have' hen* a vast lahoiatoiv ol 
politu.il, eacmoinii , and c'due atioiial c\p> miiicuIs, 

Mk. I S 11 \ 1 n. s, wlm laid down lie Ineii euhe plant 
lei the \iagaia Powti Station so long ago i-, oS.S-, 
g<t\c' a very interesting lectuie 011 ‘ Ilyelianlie Power 
Deye'lopnie nt ” at 1 * itaelav House 4 on Noyemlai 
He emphasise el (lie fact tli.it the 1 huge wal.i power 
under takings at Niagara, Shaw inigan Ralls, Montana, 
de., had all to wait hu eu twelve* ye,us I.e |e*u* they 
• leve loped a paying lo id. In London e\p<iis had 
stated 1 e e’en tl y that we* should build l.uge power 
stations first, and then the* Joad would he sum to 
conic. Speaking as a hvelio-e-lee ti ie e ngute'H , lie said 
libit all his e\pci ie-iue showed that such a pieK'cdurr 
would be- Imam tally disastrous He- showed a slnk- 
iugh be antifeil phomgiaph ol the Shawimgan Ralls 
euvelope d in vitgiti lotesl and a re cent photograph of 
file falls yyilli nut .t 1 1• l< It and siutoimded by un¬ 
lovely f.Kfoiies and houses. Ihe town, however, ha< 
a (louttshiug popufhlion of I’.eum, who have 1 been 
all rae I i'd bv the cheap jioyyea uy.uiihle I It* aLo 
slmweef Im'.iuI iful photogi aplis of (In- Ygu t/u kails, 011 
the* border line* between lb 1/1I ami Mg'lltm.i, which 
an among (lie l.u ges| (alls in (he* w 01 Id lloth ihe* 

\ gu.i/u ludIs and the \ ie ten ia Ralls on tin /ambesi aie 
situ,iteel in tropic al countries, and the pe*e\ e 1 available* 
v 11 r.s widely during Ihe drib mil mmsoin <>| the veai. 
lie pointed out that maximum powci does not m ees- 
s.uily e'oinnde with the maximum flow I 01 iustaiici', 

.1 small fall ne\ii Ygua/u had a e,o-lt drop md a good 
stn am of water in the <|j y season In lb. Hood seasem 
llm falls completely disappe ate d coving to the raising 
ot ihe* lev el <d tin low e i pat t ol tin* i iv e i. Owing m 
the gte.it distances fn>ni the' iieMiesi eenlti’s of 
peepulalion tif lie el 1 j tin- \ guu/u ami tin \nioiia k'alls, 
In I In night it hum unlikely that tiny would attend 
ati imlmtri.il |xepnlalion to then in ighbom hood. 

In iejm Majoi Patton i.ime lo tin* eennlusioo that 
Ihe l>ed-hug is thr mye tteinate* host e1 1 ihe parasite 
(die I cishman-Donoy ,m body > of kal.i-a/ai, a disease 
of India and other iropjeal eoutitne*s Major Patltar 
adduces fm tin i evidence- in the Indian Journal of 
Mitlu’nl lirsranh, vol. e), pp, .^o, „>*>, and 7^, 

in ptoot ol t hi s and Mis. Helen Ad h* clesci ib* s iniia- 
<**1ltj)ar dt vt.lopnn nta) lotnis of th«* parasite* itr ihe 
e*< lls of tin-* sie>ma< h ol the bed-bug 

Pice'll Rwmomi Pi \ki . in a pa’pe r in s 

(\"1 p 1 7 < >, t*|7t). shows the* ' \e dingh transi¬ 

tory 1 Ifect of war, w Uh its ai e omp.mv 1 ng < pifl<*rnn 
and Ollier ehse'.ises, upon the late *,f giowlli ,,| popu¬ 
lation In Vienna, for example-, m spit. ,,| tin* elis. 
tie-ssing conditions yyliieh hoe- pnyaik d then*, it is 
probable that in i<)20 the births will have e-xe<*<*de.*d 
the dexiths. Prof. Pearl concludes that war and 
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devastating < picirrnics make the merest ephemeral 
flicker in tin steady onward march of population 
grow th, 

J\ re < e 111 |».>ju'is, Marshall lt rul \ assail* des< 1 il*c d a 
method id treatment ut slee ping sickness wlmli, the*\ 
11.lined, give*s results better thm ,im <,,th‘*r (Nytrio. 
vol. 107, |> s 4 °l It («>iis|sf > m giving mli.i-o ik>ii» 1 \ 
•1 dti'-r ot imo-ivli.il sT\ an, old affetw.uds wtlhditW- 
*H|4 Jdood and inje, 1111 jd the '-eium into the spinal 
canal 111 a inlnal n \ lew ,-n tin sulijenl in tin* 
Tropn nl l )i\ rusts Hull, \,,| iS. k,ii, p J) r 

Warrington \ork f r%|tit sv s ilu- c-pirno . that tin- 
th<*or* 1 it d t’t"tinds upon w hit h the treatment is has*,} 
are probably mioinil, that the titainnni is not in w, 
-and ilia! the result, so I a puMtshiel fail It) substan¬ 
tiate* lh< 1 l.iiiil I hat this in Unii'll! givs In 11•’ 1 re-sult'- 
than ollt« 1 im iImmIs. 

I'll! Minisfi\ ot i I e ill h his published as No ( ) 
of iIh'smk . o| R« poi 1 % on Public Jli 1I1I1 and MmIk.iI 
SubjM'is (|J \| Si iliiiiK n ( )IIk ( . K)ji, \d net) a 
paper 1 1 \ l)i J M 11 .until entitled ‘ l)n t in KJa- 
li(>u to Nonnal Numtum ” Di llaindl’s object w, t s 
to provide I In general puMii with a slraightfoi w aid 
account o| tin- pi <‘s< nt state o| know irelge. 1 he 
study ol nutfitioii involves a knowledge of highly 
tec link.d mat tits, md it is diPuull to pr* sent even 
the end 11 suits both ch at l\ and tiulhfulh to tin 
mind of an unitained 1 cadet. l)t llamill has suc¬ 
ceeded in combining intelligibility with veracity, and 
his i*i port should he ol j<n,il vahn to those who 
wish to know more of diileliis than just sufficient 
to provide rnateiial for i natter ahotil vitamins. .\s 
so often happens, the daily Press has been respon¬ 
sible for evil as well as good in popular scientific* 
education no.iidii)^ nutiition ki cent discoveries m 
eonne-e lion with accessory loin! Jailors have* been so 
striking that the newspaper under has perhaps ratine 
lost sight of the more prosaic, but not less important, 
subject of energy values. 

I Ut. relationship of climate to disease has lecDvtd 
more attention in popular talk, based on impressions 
and individual experiences, than hom the exact 
inquiries ol the medical statistician. There can be 
lew plains in tins couutiv that have not been at 
one time or .moibe 1 desciiheel as ' bad for rheu¬ 
matism''b\ some inhabit ml \ pa pet hv l)t. Matthew 
\ oung (Journal oj llv^icuc, Vol. :n, p. .’48) on the 
region,d distribution »»l rheumatic' fever is theielou 
all tile mot e welcome Ik shows that it is ele limlelv 
mote common, as judged In fatalities, in the north 
and \\<si than in the- midland-, east, and south of tilt 
British 1 sirs, and finds substantial correlations, posi¬ 
tive between rhi de.ith inte and the' mean annual 
rainfall mtl negative between the- de-alh-tate and the 
mean annual te-mpt 1 atm e. The- data ate plainly open 
to the- criticisms which can be* made of anv ol the 
ttUi^s figure's ol tile Registrar -< inter .el, but Dr. Noting 
scents to ha\e made out a strong case tor an n^socin- 
»ie*11 between acute rheumatic infection, a high rain¬ 
fall, and a low temp* ratuie. TIutc are many things 
yyhiedt >ho\v the same thUgmice between the, qorth- 
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west and south-en«t in this country — fnan 
animals and plants, the relative abundance of on* 
and whe.it in enen! creeps and one which is pa> 
tie.ularlv i<-l<vanf in questions of disease and scarce k 
susceptible i>l iuuneiic,il expression is the goner.- 
standard of e iy tlis.tt ion. 

No definite instance* of sexual diffncnt.es in colou 
among ( heloma appears to base been clearly cMuh 
bslied < e*nsi»b*iable interest, therefore, attaches. t< 
(fie- ol>s< 1 v at rolls ol Mr. S (• Blake (Pmce-e dings o 
lb.- l mud Mat's National Mu-e-um, vol 50) on sixb 
specimens of the* spotted turtle, ( leintnvs guttata 
showing tb.il this specie's possesses colour < hnraetcj': 
distineiiw of tacit sex lhem.de has dusky jaws, n< 
mandibular v ♦ How-01 ange stripe, the* throat bu 
sparsely sp tM kbd with yellow, a slightly developer 
supi a-aurte uku Mteak of yellow, and the* crown n( the 
head without spots 1 he- female-, on the’ ot he 1 hand 
has yellow jaws, a well-marked mandibular yellow 
orange stnpe*. the- throat densely spotted will 
>ello\y, a well-developed supi ri-am ic tilar s| u -ak 0 i 
yellow, 1 nil the ciown of tin- head with sever** 
velleiw speit s. It is o( special interest (o lean' 
that these* sexual differences in colour tail be 
detested < leach in very voting specimens only a few 
w etks old 

I Hi' due** teit (I )i. K | Russ, III and librarian (Miss 
Mary S \shn> have published \ Catalogue of 
journals and Periodicals in tin library of the 
Rolhanisf.d Kxpei uiiental Station, llarprnden ” The 
lihraiv began to d'M-lop in u»] g when the late Ladv 
(iilhcii pre se-nb d the hooks and jouinals belonging 
to Sir 1 le-m \ tidheri. I In -r w, e added to others 
previously given by Sir John Dawes. Kxpansion 
b'1 am,- possible tlnoiigit the suppea t of mam indi¬ 
vidual elonois, barmd societies, .md Departments of 
\gueulture throughout the w oriel '1 he library now 
contains most, ot the books ,u-d journals which the 
agritidhnal expert n«*e*ds to consult. Ihongh the 
libiaiv is not open tojhe general pubhe', [K-rmission 
to IN’ it for purposes ol reference can be obtained on 
application to the flue-ctor. 1 In 1 catalogue, which 

occupies 70 page s. is divided into sections according 
to subjects, the tn-l .cud largest section dealing with 
agiienhuie to v‘ huh 7» page-- .ire devoted. Otheg 
s,diinis are ek\,>t,d to immal hushandry, hnetcrio**-' 
k>g\, biology, hoi my, chemistiv, education, entcuno- 
logy, forestry, hoi (u ultun and mar k« t^gardening, 
iingation and ie-e kunaiion, meteorology, ge neral' 
siieme. technology, and /ook'gv. A large number of 
re-ports on ■-pee fa I -uluects are included in the- cuta-* 
logue, hut no altein|>t is made to index individual* 
papeis contained in the-* regular journals. Name** Of 
au I he *• - do nor, therefore-, appear. The catalogue 
-1 u>11 lei he uselul to those who are* able from timej 
lo time* to visit Rofhamstcd and use its hhrary. It 
slioulel aKo sc-r\e as an excellent guide- to those who 
wish to ge-t together a collection of authoritative 
reports on agriculture. 

1 1 ik Kenya Department of Agriculture has published 
the meteorological records for 192O, the twelfth qrnnt*il 
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f{xYt for the Colony and Protectorate. At the end 
►I the year there were 21 M.ition> observing tempera- 
ure and rainfall ami iHo unions ohsuving only rant, 
making a total of 201 stations I tie repent mentions 
hat the principal feature of'the vear was the ab¬ 
normal rainfah experienced geneialh in Novemlxi 
md Dect mbei. Observations nt atmospheric pies- 
are arc given )oi Mombasa, Nairobi, and Lombani ; 
lie jange in the different months is sm.dl Mean 
;.iil\ leva Is of Victoria Nvan/a for morning and after- 
n'kni .ate given throughout the vear hi-’o. and tin* 
iverage levels aie given for each month and foi the 
ears 1004 20. There is a shei t of dtagiams at tie* 
ml (> 1 the report showing the noimal tainlall, aNo 
he rainfall for rq2o and its dith tenre Imm the noimal. 

• ►gether with turves showing the monlhlv rimlal! 
nd tin* dillerence from the average at 1 \ventv-four 
epresi nt.itive stations. Monlhlv aveiage rainfall 
tables lor 12b stations an* giwn loi a numhei ot 
sears, the period van mg from tw t nt\-nine veais at 
NIomhas 1 md tv\ent\-si\ \, us at M ihiuli to as short 
a time as two \eais at some stations, thete ru«. 
however, fort v-seven stations with *>I>**m \ at ions for 
no \eais and mole I he veailv iveragcs range frs»m 
in. at Mein (Hvemhe Mission) to as little as 7 ,>2 in. 
at the northern fi outlet (Wajn) l he average 
montlilv totals are geneiallv largest m \pril and Mav 

I\ vol 1? of the Sp* rial Rep*»i (s on the Mineral 
l\«*souues of (lie it Britain, one of the Memoiis of 
the (leologisal Survey, Mr ! East wood desinhes 
the had and /me ores of tin Luk* Distml This 
(li'-iii«t, geologK'allv 1 onsidi !••(], loitsisis essentially 
<>f ('amhrian and Onlov i* 1 m lock*, helongmg to the 
Skiddavv and tin Bui iowd.de senes, mte!sj,* rsed with 
a numhi 1 of igmoiis intrusions I hose io<ks are 
a\(*rsed hv 1 immher ot fissiiie veins, in mam rases 
■ . rofiiparm d aKo hv iaullmg. and tliryso vuris have 
given rise to the mining industry hen* ijesmhed I he 
• hit f gangue mineral is quart/, as might hr exported 
I tom tin* character of the euiimn, and galena and 
/lilt blende ronstiiule the minerals of or uiiomu \ due, 
the foimer h(*ing often mil 111 siher '1 In* author 
gives-a veiv full airotmi id the vaiioiis mines m the 
district dealt with, w hi* h is o| gnat value to the 
student of British mineral deposits l ntoriuiiatelv 
the* disiiirt i.s of no veiv great economic importane**; 
even in normal limes verv few of tin* lodes ties* t ihed 
arc rich enough to form tin* basis ot a steadv mining 
industry At ptesent, with the prevailing high pnu 
of labour, the relahvelv low pi ires of tin* metals ex¬ 
tracted, and the high < ost and difl’teulfv of transport 
which further handicap most of them, none ot these 
mines can be worked without loss 

Tup “ Mndruckvorfaliren, ” or mnehine-prrssuic 
process, is a new plan for the improvement of peat, 
so that tins inhrior fuel mav be utilised as a sub¬ 
stitute for lignite during the present toal scarcity in 
Germany. The Exhibition of Water-power and 
Energy in Munich opens up new perspectives bv the 
publication of research material of the GeseIJschaft 
fur. iriaschinelle Prgckenfij^Rserung in Uerdingert am 
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j Niederrhcin. Tlu* proves* U based on th* f^ct that 
the peat -colloid can he influenced if a finch’ divided 
! additional suhst.rmi is mixed vv oh the law jw'.il. The 
I material 1 hosen is rli.it available on the spot, namely, 

I the puuinilv dr i* d |«af with \o pit rent of water, 
j In this wav .1 pitssed product of 30 to (>n j**r cent. 

w atr i -1 oiiteitt is pi 1 hIui'i (1. llns mixed product 
, already shows a tedm Hon of sur fare tension and a 
j tbvkv and irumhlv eonditinti due ti* the p.u tides of 
! dr \ peat l hem * k»i w at d the humus pat tubs become 
\ the dispersion medium and watir the disjvejsed phase. 

! I he icvei sihdit\ 111 the ♦•at her londuion extends to 
i a ortain water -<-intent, durd turf showirig an itrevei- 
sihl* aller.rtion of (onditton Cltunatelv the product 
is piessed into hnquettis like lignite fhese state- 
j mints ,ue exti nt*d from an ariiile hv Heinruh (‘tiro 
j on “ \ en delung minder w ei lige Ihennstofle nadi dent 
| Madrin k\er lahri n ” in /he Xiilurwt' w’in ( /w/foi for 
I Si'pt< min 1 iti I he piocess mav he valuable to 
1 Ireland, and even lo England a strange result of 
j depriving (»eimanv of toil 

l '\DH< the title ' l tihsoiis li 11 1>11 ilie BleUe,’* 

: I,i \\itur< foi Oitober 2<) contains an interesting 
1 aifnle hv M II l.enionoii, illusti,Uins’ 1 number of 
j lli<* eailier v 'rgg< siioris for developing tidal power bv 
; means of mechanisms op* rated hv floats vvhiih rise 
: and lall with the tide,* or hv air which is compi essed 
j into .1 suit ihle chamber hv the rising tide The 
| .uncle also desc r dies a type of paddle motor m which 
j notion of the paddles is derived from wave impact, 
i While these are of historual interest, none of the 
! methods outlined, not indie,| m\ sin h methods, are 
J t apable of utilisation on a large s< ab , and, generally 
i speaking, their capita! cost pet horsepower of output 
S would he so great as to lender them 1 ommercinlly 
1 imprai tic able. 1 he onlv hope ol utilising tidal power 
on an economic basis would itprn.it to lie m the use 
' of tidal basins, storing water at high tide for use in 
! turbines at periods between high and low tide, and 
' m a following article lit, author intends to discus* 
such mi thods 

\ nut mav he 1 oil sf 1 tn 1 * d a, 1 oss a slii.am for ;MV 
1 one of sever, d purposes, such as < it\ watir supply, 

1 improvement of nav’igatton, hvdraulu powir, 01 tl* x.kJ 
l pi i vent ion If suitahlv I*>cated md operated, a dam 
. primarily intend* d to produce the head foi a power 
, sili, me mav also he ulilis, d to improve the tiaviga- 
I lion above tin* dam, to stoic* wain for c equalising 

* the j m> w* 1 output, for pic venting floods, md at tin* 

; same time* improving the drv weather flow he low the 
; dam 'Ibis multiple effect cannot alw i\s he ie;dised, 

1 but there are occasions when two or more of these 

functions mav piofitabh he combine d, and in an 

• article* )*n l!ie A'* u- Z< aland Journal >>j ,S* rrm .* and 
I 1 1\ /irm/i'gy, vol 4. \o for August, I<)2 1, Mi \. Ik 
I Mi ad deals with the cjuesium ol the* most iicmomical 
I height of dam and the economic si/e of xsirvoii to 
I satisfy tin* mvess.u v ri ejtuiemc nts *in a numh»i ot 

’ typical cases. 

; J\ a paper communicated to the section of Physio- 
j logy ;it a recent meeting of the British Medical A^o* 
i ciation, and briefly reptoduced in the lirili±h MitdKttl 
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Journal of October H) s Prof. M. ('. Potter, of New- | 
castle, tlr\ffofx. his previous in winch he 

Mumcd that the- fermentation <>f rane.sug.it hv i-a 
develops an * !«■( iMMitotivc tone. Hi- uigesjhal during j 

tfi#* phoiosv, iiih» 1 it.11 )>i (xdut l inn of 1 arbediv di alt's fiom j 

< O, and wate*r, eiietriial as \\ **11 as thermal < m* rij\ 
become s l.ilcnl, which is liberated again when the 
cnrbohvchat• • is deee>m posed, c.g in imis(nl.ir action, 
when 1 In H M I* developed is piopoMtonal to tin 
cjuaiitilx <»f eaibohvdiate used Siimlatlv, from the 
fael that the carbon dioxide bubbling oil from It 1- 
menting Migai is iomsid, he promise's that the CO 
coming fiom the tissue's into the blood is m the same 
state. Measuring nts <>t tin L.M.L. of the bod\ as ,\ 
whole gav» \ei\ varving leslllts. 

ia\s produced b\ means of ail .mode tom- 
posed of powdered taihon mixed with a halogen salt 
of the metal to In in\estigated, ina\, according to a 
paper bv Mi. L P I hotnsoii in tin* Novembei issue 
of the V/f//owi/>/m al Wng/e.me, he Used sue e essfullv to 
determine the isotopes w hit h .ire present in lithium, 
and to show that beivllmm is apparentlv single, hut 
thev 1 annoi 1 m used to settle the cjuextion for the othet 
alkali and alkaline e.nth elente nts. The* me-thocl Used 
is that in whnh an ( j< ctrostahc field t>l the older of 
1000 volts pi 1 ini , and a magnetic held of tin ortler 
ot .'000 gauss, ,id at right angles to the initial path 
of th«* anode r.ivs, and pi educe* paiaholas oil a photo- 
gtaphic plate I In se paiaholas show that litfmun mil- 
sisis of isotope s id atomic weights <> and 7, hut no 
l«are is shown in anv ol the expel iments of douhlv 
<barge d <*1 negativclv charged mctallu atoms. Paia¬ 
holas due to 1 lie gas in the tulle, e g 1 athon monoxide . 
water, lluoiine, and iodine', were also deleted and 
mummii ('<1 

Nos. 1 and 2, for March and June last, of terres¬ 
trial Itsrn and Jih r Iru ttv have been 11*111- 

liinetl, \eailv half the combined issue is occupied 
h\ a papet hv the editor, Dr. I.. \ Ban* r, on measiue- 
t inenls of the ehtliii and magnelit aetivilv of tin sun 
and tie eailh and intei pi etalions. Nations measure** 
of solar aetivitv based on aieas ol sun-spots, ptomin- 
ences, and buul.e ate considered and illustiated 
graphic allv Bidlingmaie i \ lormula t<*» the earth’s 
magnetit' aetivitv is criticised ad\e»selv, anil other 
measures pi o post d. 1 he absolute dailv tango ol^ lilt' 
hoit/onlal force fimls most favour with f)r. Hauer. \ 
deduction fiom obsuvalions made on hoatd tIn• sur¬ 
veying ship ( .mie^ie, whieli il courtnnod would he of 
fundamental imjioi lanee, is tli.it the diurnal variation 
of atmosphiiie * It«'(1 it itv potential giathent al sea 
consists thieilv ol a single wave, whieli progresses ac¬ 
cording to univets.il not local - time, the minimum 
recurring about 3 ,i in., the maximum about 7 part. 
Greenwich cavil time. \ second paper of consider¬ 
able inter* s? is an .distinct in Lnghsli of ,t memoir 
bv Mt. 1 . sublet, pti suited to the Hungarian 
.\eademv ol Sciences m Januatv last, discussing *u 
S|x'eial foi m of magnetic distui banees ” show 11 bv 
I fie 0 ‘< I\ alia magnt Ingram s ot 11 10 Yeats tq(/> 17. 
’) hhse are ol the “ bav ” type, but the changes in 
the several elements dilier in phase, so that the 
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force vector rotates. Steiner finds that the vert, 
in the horizontal plane usiiallv rotates clockwise 1 
the morning hours and anti-clot kw ise in the atfci 
noon. Ills results appear in geneial agreement witt 
11 lose derived soon veals .(go from disturbance* a’ 
Greenwich hv Mr. R. B. y *angster, of whose vvor) 
he srems unaware I hue is a portrait and ohituan 
notice oi the late Dr. K. lavsj, of Mosi'ovv, .1 
voluminous writei on lutestni! mngiie*lism 

Wr have re<eived two recent issues of the Spanish 
populai scientific weeklv Iberiio, which foftowx 
somewhat in its make-up the French I .a Nature. It 
contains scientific notes fiom Spanish and Latin. 
American sources and brief, interesting articles on 
general scientific subjects. ’1 he two issues before 
us contain a description of the radio-therapeutic 
laboratory at (annada l nivciMtv and of the bio¬ 
chemical section of the h'acuhv of Sciences at Sara¬ 
gossa; an account of the excavations carried out in 
I i)2o at Aliseda ((Weres) and the discovery of 
Phunician relies; also a description of discoveries 
dating back to the Carthaginian age in Spain (at the 
Tutugi necropolis), as well as interesting notes culled 
from foreign sources. This publication should form 
a valuable' medium fot the advertising of British 
scientific instiuments and products in Spain and Por¬ 
tugal 'l lie magazine is published in two editions (n 
che ap edition, and one on speaml laid paper), the 
iddiess of the publisher s being Aparfado <), Tortoxa. 

\i a misting ol tin Newtomn Socle tv he Id at 
Caxtem I kill, \\ ('*1111111*111, on November it), a paper 
was m ad bv Mi C I'. Ih nclv-Marshall <*n ' I he 
Liverpool and Manchester Kailwav." Though built 
a lew v < ai s later than the Stockton and I ).u hug) on 
Kailwav, tin Li 1 ci j* m >1 and Manchester was the- first 
c e in side 1 a file* elite 1 prise in tatlwav « ngmee*ring, and 
the' date oi iU formal opening, S« , ple , inbe , i 15, iSp), 
in.iv be regarded as the maugciiation of the* i.iilvvav 
sv steins of the world. On that dav e iglil tiains left 
Liverpool (hawn bv eight ol Ste pherison \ engines, 
among the diivcis being<(ie orge SleplK iwon, Robert 
Steplnrison, Joseph L<*cke, I hennas Longi idge 
Gooch, and Roderick Svvailwick 111* famous 
trial when Stephenson's Rocket ” heat the 
"\ovellv," “ Per sewet ant e , ” and Sails Par*il," had 
taken place a v»at he ten e. ()iloher u, Gosling 

about S<K),ei(H)/ . ih* line was thutv-one- miles long and 
had a double track thioughoul. Just as Boulton and 
W atts’s work, at Birmingham be-came tI k' training- 
ground e»l the earlv mee'hanical <’ngim*e*rs, so the 
Live! poed anel Mamhe*ster Railway wax the- school in 
which mam of the gi<-iiest r.ulvvav engineers gained 
their first experience 3 . Mr. fVnciv-Marshal! not only 
gave much interesting infoimation regarding the line, 
but he exhibited a line' reflection e*f prints and illus¬ 
trations, drawings, nie'dals, china, etc., all e.f which 
adderl greatlv to the- interest of jus papc»r. 

W'l- have received from Mfs*i* Watson and Sons 
(Parker Street, Kingsw.tv, W.T.j) their Bulletin^ 
Nos. 37 S and 40 S. I'he former gives particulars ,o 1 
the ‘Canny RysjU ” pnrtibln diathemiy apparYttus* 
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It enn'dsts of a step-up transformer, condensers, spark- 
tap, and transformer, and is arranged to wmk off 
fiMr 200, and ^00-^40 volts aim noting euimUs, with 
periodic it i< s of 50 bo. Bull. 40 s j.;ivt*> 1 1 m ol 

[1 corifi-h.tud elec tro-medical apparatus including X-ra\ 
jcfs and acres -ories, all of which air gtiaiamoi-ci to 
be in lirM-iate w 01 king order, and show consuk r.dik- 
'• ductions in prue over simdat nmv app.u.itus 
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W k ate indebted to » correspondent for Lhu $ug- 
k‘ vl ton ih.it tin name of I )i. I lent \ (.bullion Bastian, 
I lx S . who dad on Novrmbci 17, i<M,s- should 
ht- .aided 111 (he 1 (,'uli tui.u o( Sii<ntilu l , iottt*r|S, M 
B.tslMii Was not otilv a piotuti in mutolugv, hut was 
■d s o well known as a suppoi lit ol tin <|oi lime of 
hen 1 o^inesis, ” .md h*i his inv< siig 1!ions regarding 
th« 0114*111 o| hie. 


NATURE 


Our Astronomical Column. 


Tm IbtiMtti-w MkijoKs \h. \\ [■ Denning 

!wrtt«> * 1 Ids < vent is anticipated with unusual 

_iinttrest this jeat on account ul the hrilhant and 

_ahundant dtsplav ohseived in k^o h'ail\ in the 
morning of December i, meimi> wiie ohseivccl to 
")m tailing at the late o) aln»ut live pi r niinutr, and 
s«\eial observe! s who were not tegular meteom 
students weie ultiuchd to waltli tin spectacle on 
.account ot Us spcual chaiacler. I In pi ohabilit v , 
thrieloie. that anothi 1 ncli it Hun inav take place 
tliis vent 1 enck rs ir iiec.-ssaiv that the skv should he 
'allentiv el\ Watehitl from about Diii-mlx-i 10 to 
Detvmhi 1 13. 1 he meteors ai» nmderalelv swift and 

'lie ladiatil point is elose to the star a t i< ininoruin 
ll fh« time ol maximum, but, like the Pci seals id 
■'ugllsl. tile (nuiimds * xhthit a i.ichant point whuh 
moves e is| w at d at the r. 111 ot about 1 pei dav Tin 
show n (ei lainl\ begins <ailv in Die mliu, if not 

I it< in \n\(inbei, hut then appi .ir to he h w ti.ues 
ol ii left after the middle of |)<c ember. 

I lu taininids hive no (ometaiv (oniuetion so 
fai as w< know, Imt it is leghb piobabh that this 
stem had its donation fnun .1 conn! whuh either 
h« lonjis to a past, or 1 In pus nt, agi , and prohablv 
b 0in}; a lorn; p« 1 md id 1.-volution " 

I Mi, Okioin 01 < ’owi is.- Idle question whether the 

II •• nets i>i Jong pi 1 md h« long to the solui svstem 01 
arr visitors from outside has hern debated m recent 
u ,rx bv many nstrormmos IV»f <; \mielhni con- 
tiihiiles anothr r papei on tin subject to tin S< pfcmher 
issm- of .Si irnttii Me points out the insulin ieiu \ for 
ibis purpose ol the method ul special jm 1 turhahons, 
suiu this would have to hr- 1 ied to an impr a<. I ie.ible 
length before it tould decide the charade t ol an 01 hit 
' tl a great distance from the hid, Moimvei, some 
«ho have used tpr method have tailed to take tin 
origin at the* centre ol giautv id the solar s\sietu, 
tbr- result of this neglect being .111 apparent osr illa¬ 
tion of the orbit from ellipse to hvpnbola m a jh t it k! 
of twelve vears owing to the displacement of the sim 
by Jupiter. 

Prof. \i melhni introduces am w .itgumeni in favour 
ol the origin of comets within the solar s\sten», 
asserting that the combined attraction ot the stellar 
s > s ^'in would tend to give closed orbits <-v«n to tlmse 
comets the paths ot which are hvpeihohc while near 
the sun. I he stellar attraction would he ahsnlutelv 
negligible in the region ot space over which ordinal\ 
computations have extended, hut might become 
sensible near the apbelia of the long-period cornels. 
The author appeals to assert that the stellar altrac- * 
turn would in all cases reinforce that of the sun; this, 
however, seems not to J he the case 4 . I he resultant 
Cellar action would evid«*nllv h<* verv m arlv const.ml 
both in magnitude and direction within the region of 
space «n question ; hence it would strengthen the spin’s 1 
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action on one side, but weaken it on the othci, I u- 
fot tunatelv. out Knowledge of the strll.u masses is 
insuflicieut to form anv estimate of the direction in 
vv hie h the 1 rsidlant .i< ts 

I’rot Anne Hint appeals t%> make- an illegitimate 
assumption in tie.ding the- stellar action as dijertlv 
proportional to the- distance from the eentie ed gravity 
of the slat-sphere Ibis law would hold inside a 
homogeneous spheie, hut not in a spline wheie the 
emptv regions enornioiislv exe reel those occupied bv 
matte r. 

Onsmv ai mss oi- Mahs \i hiu.stui 1 hr obser¬ 
vations of Mats caiiied oil for so mam \eais at hlag-i 
stall, Arizona, bv the *late Pro! IVriiial Lowell, are* 
still being (onliimecl Ibis is foitunatc, for tin* 
Miniate and the rxeHlent ,-pimh tefr.uieu l>\ Alvan 
( laik -in both well suit* d to the 1 wmk Bulletin 
\c, ,K t of tlu- uhse-rvatoiv eleseiihes the- obxet v ationK 
made in un’o I>\ (i If Ilarudtou, and iepi<«hue> nine 
drawings made on cl.tie's belue* n Man Ii S and May /(>■ 

I hew dates i olivet teal into I lie Martian t'alenelar 
f\. he nnsplu i<•), vvoulel eoticspond wdh Jillv H arid 
\uglist |S. 

I he- inteiesiing feature ol the* opposition w uH the 
unusual number of white 111,11 kings ne-ai the east and 
west limbs, which generally dispersed, or diminished 
in si/e, on file eential ineiidi.m. \s the \ appeared] 
both over clem i f and ehiskv regions, and as the-canals 
could he faintf\ seem fhnuigh them, it is eeincluded 
that the-v were i loud oi mist rathei than giound ^ 
frost Ivveu th<- Svrtis Majoi, usuallv so prominent, 
was sometimes almost lost in mist Ltoni the- fact 

that similar elrawings vve-re m.uli- m i<><m tt is sug- 
ge-steel that the- phenomenon rnav mint at the* same 
calendar elate in each Martian vMi. hut is clearly 

visible* from the- e-.tilh einlv die c in fifteen jears. 

Attention is also direr (id i<> tlie- fait that these* whitish 

areas an* not smrounded In <|ns|<v botele-is, as they 
would be* if the* theory were true* I fiat explains the 
canals as the boundaries of regions of diltctent tone, 
showing up more* ehstimtlv from the* etfoet of con¬ 
trast 'Hie absence of the eluskv bordei also supports 
the objective reality of the dark border round the polar 
rap. 

It was also noted tfiat some of the du"*k\ legion* 
looked unusually dark after thrv bad been < loud- 

covered, suggesting growth of vrgetation after rain 
Altogether the observations support the view that 
there is more “weather " on Mars than has recently 
been thought probable However, Mi H miilton 
quotes some similar observations made b\ Sir Norman 
Lockver in the last renturc, from whiih Sir Norman 
concluded that the seasonal changes of Macs are very 
intense. 
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The Coming’ of Age of Long-distance Wireless Telegraphy and some of its Scientific 

Problems . 1 


1 J ib just tv\< nt\-one WMh 'lib i- Senatore Marconi 
began to equip uiih wtiehss apparatus' a station 
at Pofdhu m (.omualt 1 o 1 ilu lust attempt at Mail*>- 
.Jtlantit wiir I< s s teiegiaphv l nfil then oiih .i|»|»ii- 
tinccs of a lahoi a(oi \ t\ j)«» li.nl been used to signal to 
distances ol about 100 mile b i hu hist attempt .it 
luitg-distam e working tn c essiiai. <1 tin 1 conversion of 
these* .ij >| 1! i a I it es into tn^inmin^ j)lant einpiov ing 
large |>o\\ei \hhough a 1 lir-1 the spark system, in 
which the electric uav*s are generated hv discharges 
of large eli etru 1 mull mm'is, vva-? use c! at (’)ifden m 
Inland and Ulan- l>a\ in Nova Scotia, and developed 
h\ Senatote Manoin ultimate !\ into the- timed spark 
continuous .van svstem in the great wiieless stations 
rft Caii),ir\ofi, \ Wales, New Jer't'\, l .S.A., and 
Stavanger. Norwav, the usual practice of late* \ears 
lias lain to empluv either tin Poll ken electric* arc. 
genei.ifoi, die high-freque n< \ alternator, or, more 
reicnllv. the thermionic' valve generator. At tin* r»- 
cetitlT pioji ( ltd gigantic wireless stations, such as 
those at si \ssise, t\ear Pans, and Long Island, 
I s \ ip,- high-frequem \ alternators of Latour- 
Iniihenod and of \k \andt 1 son arc* to he emploud 
\t tin first Imperial wireless station at l.ealield, 
<)\fordshue, erei ted hv the (irtiera! Post Office to 
cunespond with one at C aim, the Klwell-Poulsen an 
gene-.ilui is iisid The arc generator has, however, 
the disadvantage that the wave# emitted arc- a mixture 
of wave-lengths, .mil not a single pine wave or mono- 
chroinatic. Important installations of huge valve 
transinittei s have* neenllv been made hv the M.uc'om 
W’tn-less I digraph t'ompum at l^hfden, Ireland, and 
,lt tin 11 nii.il < am u \ on station in \ \\ ales 

‘I he Icngih ol waves mosilv used toi long-clktam e 
radio uoik is between 10,000 and .'*0,000 metres, or 
ahout h to 1.* miles It is possible fiom all large ladio 
stations ai the* present time to communhale with 
thc'ii antipodes So far as reception »s concerned this 
lona-clisi.ttn e winking is entirrlv dm to tin* theimioiin 
’valve*, tin* I’m tvpe of whnh was invented hv Piof 
Fleming in rnoj 

If Inn been proved hi the labours of main eminent 
1 XbuJctal fi i >111 «‘if- lifili IPmy I oiciitAM Wumi Idimt at die Royal 
Soeieiy "I An-', .ItiiwreU ‘>n WednevJ cy, November /i, by Pr of f. A. 
Henurin 


Physical Science at 

t OiilNti hv the continued ntleiest displaced tn 
tin meetings o| St cl ton A during the mutt visit 
of tin I>i 111 sii \ssociaiion to l-dmlnngh, ilu- pro¬ 
ceedings ot iju- "ttion mnv he me match described 
as \(i\ suct(*'lul. four strenuous mornings weje 
clevoirtl 11 ► ilu formal work ol the section, vet tin* 
me* I mg pl<i< 1 was heijmntlv o\ ere 'i>v\ dt d. and, even 
ill the vmv 1 mi ol tli** session, tin* audn nee num¬ 
bered tbou 1 ughtv. I In-i e can lx- no doubt that the 
po in ot tin \sstn ial nm in encouraging joint disc iis- 
ston> b. iwnn the sections Ir.is met with general 
approval St .non \ participited in iwool these, both 
proving ol ihsorbm^ nit* rest. It ’s tiue iliat the 
time occupied hv the joint nn clings put a severe 
strain upon tin- ii't ot tin sectional programme, 
which was undoubtedh too l.trg* , consisting of no 
fewer than tu<nt\-min items ] Ins led to the neces- 
sitv of adopting the somewhat muii sirahle practice 
of splitting up fr,equentlv into suli-st c lions; and the 
question of the limitation ot the programme in future 
years is well worthy of^onsideratiop, 
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mathematic inns duiing the- last twenty years, , 
*\er, that the rec eivc cK signals at distances of (>o<, „ 

mile's at* m.iin thousands or even million > 
time's stronger than can he accounted for by .-ar- 
diffraction or hc*ndmg of tin* waves round the <<n:h 
and it is now fairh generally agreed that long-dist.»ii*„ 
wireless telegi aphy takes place* onlv in eonsequ* u. 
of the existence of an 1lecf11c.1l conducting layer u* 
the* ear tit’s atmosphei c- at a height piobahlv of fi-..n 
100 to joo kilometres. 

I’ll** presence »»f this higltlv conductive l.ivc-r in T !.♦' 
upper regions of the atmosphere, in which the cut.. 

, poru-nt gases art* hydrogen and holiuni, is probe Mr 
1 due to electrified dust which comes to us from 1 hi 
sun being pouirfulh repelled against the attract!.a 
of gravitation hv the pressure due to waves of light 
I his dust Hums fiom th« sun with enormous velo<<t. 
and enters the higher level - of the atmosphc're, rend- . 
ing it an c-lec ini c'onchn tor. The »undenting lav: 
guides the radio waves tound the- earth tend prevents 
, them from escaping into space. 

j In addition, sunlight ionises* the* subjacent regu-i 
dining the dav, but this is lemoied during the night 
\ agrant natural ilc'ttrii waves arc* .duals being pn 
due cal m 111«- atmosphere, and are called “strays'' 
thev are a serious nuisance in i.idio signalling at <*i 1 
lain times, and espe< iail\ in the ttnpiis I In* gre.> 

* outstanding problem of loiig-dtstaiu e wireless tel* 

! oraphv and t»*|ephon\ is the neutralisation of the* ftffec 
of these- vagrant wave's on the moiling apparatus. 

Ibol, Fleming concluded with snm*' remarks on th 
- btarmg on the theoi'i ol wiieless telegraph) of men 
phv -u< o-niathc*mat!c. 1 1 speculations on idmivity, an* 
fspcci.div the agnosiic* view now taken as regards th 
c‘x isienc'e ol a space-tilling .ethet 11 is clear; thfi 
space is not a iiii-n- v.iciiurn, but his 1«m.irkah). 
powers of storing and transiniitrng eti< rgy, but moch-n 
phvsnal and asiroiiomtial dt*e ov**r ic>s have under * 1 
necessaiv l ; 1 ‘‘at moditu at ion in om ideas n-gaiding th. 
siiii'icne of space* 01 the* .ether, and no theory o 
ladiation his vl ho n propounded which explain 
s.ti isfac lot ih all (lit known facts. We an as \et un 
able to give am wliolh sat isfac tor V explanation a.s t< 
the nailin' ot th* waves used m wirc-less t* legraphy, 

# 

the British Association. 

Some nc-vv dep.u lures vvete m.ule b\ St'iiioii A at 
ih< Fdinburgh uniting I in attcanoon ol the tirs* 
dav was mad** the oe'e avion 101 demoilsti alions (y> 
novel phvsual c xpc-i m.entv m'tln lahoratoi a s of the 
Natucal I’liilosopbv I>< partnu nt, vv he re also apparafU: 
ot hisioiical intenst w is exhibited. \ semi-|H.>pukTt 
Icc'tuic vv.iv thin. ieel on .molhc-r afternoon. Both 
tile sf new activitK's ol ih< section met with grgat 
Mic 1 i*ss, and ought M’ltamlv to fie- repeatc-cl at ^ub- 
seque nt m« dings. Ii may be hopc*d, too, tlvat thji 
c xrc'llent arrangements for producing a daily weather 
leport (reh-ried to later) will beeoin*' a normal part of 
1 In* vv ork of Sec lion A. 

Fiom ic marks mad* earlier in reference; to tlfe 
lengfhi programme, it will be under stood that in the 
present lcpoit hi tic- more* can be done than give a H*t 
of the papers and authors, with the addition of ft 
tew descriptive 1 cm.irks in eases of outstanding 
interest. The proceedings* opened on the morning of 
•September 8 with a paper by Prof. J. C. McLennan 
! "on "‘hRadiatjon \ and Absorption by Atopts ‘ with 
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Modified Systems of Extra-nuclear Electrons.” The 
c&iiof point of interest in tlifs wink is that bv inc.ins 
of a Suitable type of dischaig* it is possible to «>liiain 
frofn pfctasMiitn two dtlLrent speura wh'ih tom 
spond rlosH) to the red anil June dischaigcs in atgon 
Heating in mind the I.at that, auording to jm«m m- 
da> vi* w s ot ;iIoiiih' strut (me, .1 |>o(assium at*Hii 
rot»b**d of its vnloiio eleilrou has .m turn r elution 
commutation idenht.tl with lh.it of aigou, Prof 
McLennan** insults .in explain'd i! \\e MipjioKc that 
it L electrons in this ion figuration vs hit h .in hsjhui- 
sihle for tin* radiations In obtained 

Two pa|x*r> were read h\ 1’tof, \i. \\ . \V»H)d, whom 
the section was fortunate enough to have piestm m 
the capaeitv of foreign guest in the first of lluw, "Tin 
Time-inletval between tile Absorption and Emission 
of Eight in Eases <>f Fluor*-si once,” Prof. Wood 
tkst ribed beautiful c\|nrimenis with .1 new t\p< of 
phosphoioscojx* (tapablt of lettjrding to 1 400.non 
second), which ptovtd that ineuuiv vapoui illununatetl 
fiv the flash of ail aluminium sp.uk jeniaitis non. 
luminous for about 1 14,01x1 suond, ami thin huists 
into a flash t»f green fluoi cxcnit light. Nothing hut 
niercurv vapour has as set « xhibited tin pin notuenon 
I he va]KHtr must he freshly forme,! in nrd**t that 
it max fluoresie, meiallit tuetcurs must he pi event 
libeiating nasttnt molt-ciil* s. In his sttuiid papt 1, on 
“'flit* SjMrtia »>f Ilsdrogen fiom long \aiuum 
lubes,*' Prof. WimhI desci died how the tot* of vers 
long discharge mix's * nabb-s lh< pure Halim r spit, 
truin of hvdrogt n lo he isolated tioin die tontmuous 
secomlars sjKtltum, with the icvult ihat Iwenly line- 
of the si-ri<*s as compiled with thirls in tin- sol.11 
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exhibitions 1 )i ('.use hail arrang'd an exhibit of 
histtuieal apparatus, ami members of tin mi lion also 
visited Prof Whiti.ik* r’x nmthemafic.il laboralois 
Air. |. ]. Dowling g.»v< a demonstration <»f a ruoid- 
ing ulh amici omelet, based upon the iis. ot tlurmiome 
Valves, Dr \V L. Balls showed his simple harmonic 
rinalvsej and p« r lodoxcojx in op* ration, and ! > 1 . 
Dawson Turmr and Mr. D. M. K. (’romhie mad* 
several experiments upon the lx haviour of an elec¬ 
trified pith ball in an ionised atmosphere. 1 he attend* 
ante throughout the afternoon was l.'trge. 
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On September <4 the lir^t item on the ftrugramme 
was Prof. O. \\ Kuliardson’s illtlmmating presi¬ 
dential address on Piohlems of Pin sits ” 'J he rest 
<‘t the moining was devob-d t»> a distussjon, jointly 
will) 1 he Cheiuistn Notion, on ** I lie Shuetuie of 
Mohs ill' s,” alt *ad\ ti pin led in \llt Kit id 
Octohei 1 \ {p „> 1S) 

Moie th m iwo houi s weir sjx m on the morning 
of s. piemh.-r ].* m dismissing I he Ouantum 
1 heon ’* Po Mr. (' (i. D.a wm fill th* task of 

opening this dixiuxxion h\ outlining 1 he iluoiv and the 
* x|m-i uiu-nial tt'Milh wlmh had m 1 • ssital* <1 its adop¬ 
tion S11 Olivet I odge toininunuan d to tin discus¬ 
sion two notes l»\ Sir Joseph humor (afterwards 
published in I he /’/of Mag. <01 <)<tob«r), * milled 

his« a|x , ments and Ouanta ” and Non (.abating 
\fonis ” lu ill** lu si it was suggest* il tbit pei Imps 
atoms luhaved lik* » links, in th.it tbe\ possess'd 
large stoics oi emigv, not assoiialed with pei uwlictty, 
hut i< leased in c|U.mta hv tin pet nxlii orbital elec¬ 
trons In the xtoiui note tin* author gave the condi¬ 
tions wlmh must lu- fulfilled in ntdet that, will) ilu.se 
approximation, then* should be no tadmlion fiom 
atoms having oibital eh ct runs e.x* epi when disturbed. 
Sir Oliver Lodge m Ins own i onti ihulion suggested 
that tlie i.uise of ihe change of 01 hi I in the Bohr 
atom might In tin absotplion of a bombauhng elec¬ 
tron b\ the milieus, thus icdming the alonne n urn her 
hv unitx' and mnssitaimg the emission <d energy 
dining tin- establishment of the new station, it v state. 

It was admitted that this view involv'd tin- trans¬ 
mutation of elememV hut *>nlv 10 sir small a degioe 
that the ptiteiilage changed would be in,ii < essihh* of 
| obseix.uion Pmf | W. Ni* bolvon <h alt w 1 ill 1 he ques¬ 
tion ol sfabiliiv m mnnH'tuni with p'tmisvibli ehifron 
mbits in ludiogi n and helium, and *'\.mmi*d them ■ 
f 1 *on tlir point of vi*-w of magm tie |n<ipi tin s and 
( hit .n l* tistii i.tdiilion 'I In- ninnu lion h*-tween 
ijii mi.i and m igm tit imlmtiori was ixpl.umd bv Dr. 

II S Mh n, ib*- results mduuting th* * xistenee of 
dtsi n te tub's of magm lie imitation k suggested 
long igo bv haiadav. Prof \V. WiLon gave a 
gt neral malh'iudii d atioiim of tie llieorv, and 
lefeired espetiallv lo Bohr’s piuuiph of aiulogv, 
wlmh, although sui ct ssftillv applied t*» sp'etia in 
lertain «.iscs, should lx icgaidcd as oui\ j>m\ isional 
in eh.ii. 1 < 1 * r Some iiituism was din ('led hv Ptof. 

I. (' "Mi I < nnan at Sonum-r ft Id’s ( M» n-dnn ol Bohr’s 
1J1* 01 v in * min* chon with tin* lm* sIhmIiii** of xp«*c- 
fr d bin s Pi of Mi I mu in’s * xp< t 11 m nt . v\ ill) the 
!im s m the Bibmr s« 1 i<-s ol bvdiogen did not imli- 
« Mr (juantit 11 ivc con f u ninth m, mu h a-, hid been 
( I linn <i in tin- ' as* of PasilunL vvoik with helium. 

Dr living f minium nr”* d th it th* muhamsm of 
the i|tiinluin lh*or\ should lx- sought foi in (he elec¬ 
tron iisrll ||< beluvid, fu * vamp!* , that the 
t h mg*'s of orbit must be due to discontinuous 
*'h imu s o< 1 lining in the sftuitiin of tin electron, 
ind gave illn-! r 0 ion of what he deo 1 ile-rf as the 
' o'* mtum st itc ” of tin (lection. Mr. ( Darwin 
n III" d to lh( do* 11s. ion Mtogelll* r, abbougll of 
'■>*■* e-jvitx sonn wli.il disjointed, if proved 0} if»soi bijig 
nil' I( s 1 

\ pap* r was read bv Prof. <1. B.ukla oil “ Ihe 
I'n* rgy of X-r idt,ifi*ni ” In Ibis the autboi explained 
the distinit pr*»p*-ities of stallered \ t.iibihon ami 
flum esi* nt or ( barai tei istir radiation In th* former 
th*- laws of classical nidlianics applv and all atoms 
conti ibute; in < hai.irter istii ladiahoii ouanta un- 
doubtedlv o|xiate, ami onlv a minnti frail ion of 
the atoms take part, these being in an abnormal 
state. 

In the Mathematical Sub-Section thr**e p.;ij»ers were 
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m.kI, \i/. by the Rev. J. Cullen in connection with 
prime mimbcrs,- by Dr. F. E. Hackctt on a problem 
in relativity, and by Prof. D'Arcy fhompxon on the 
prnp< nie- <>f tie- te'trakaidekahc dton 

In »h« .illernoon Pro). A S. Eddington delight, d 
a vrr > )' u r 4 ‘ audience with ,1 semi-popuini lecture on 
FiiMhin’s theory ol relativity. 

fbi the lust day of the sectional meetings (St p- 
lentber 1 \) the thief business was the joint discus¬ 
sion with Sections I), and K on ‘‘Th* Age of the 
Earth, •dteadv repotted separately m Nwini 
ol October i< (j>. 2\J), '1 here billowed several 

papers of .isrronoinrt.il interest, including ”'I he 
■Microc hmnogiapb,” In Prof R. \ Sampson; “The 
Mugnc tit Storms of the Pttsnil Solar ( wle,” In 
the Rev \ 1 ('t.i Me ; and * I )isr iission of the Radi.d 

Velocities of Stars,” by Prof (, Rubes. Earlier in 
the meeting also sir hi.ink Dvson had given art 
account of the results obtained with tin* ;2-in refleitot- 
in British Columbia. 

As allc ad\ mentioned, it was frequently necessary 
for a sub-sect ion of cosmical physics ti> meet 
sepjjral* l\ In this sub-sect ion Dr. \. Crichton 
Mitch* I! dost 1 ihed the new geophysical observatory 
• cienih * st iblishi d in the Shetlands hv the Meleoro- 
lo^ii t il Office, Air \I in ist r\, lor resoaich on problems 
<*t unesiri.il magnetism and electricity, and particu¬ 
larly work on aurora. I aider the title ** 'I'ho Mag- 
mtie Anomaly in the District of Kursk. Russia” 
Pml. A. Krilofl gave an account of the unusually 
huge observed vari ilions oi the magnetic elements in 
the 1 * gion indicated Capt. <\*K. M. Douglas and 
Dr. II. Jrlfnys, in pa pets entitled i< s|h*cI iveh -‘Spine 
Rental ks on Bjerknes’s Theories of ('yclones and 
\nti< yelonc s ” > .uni " I he (kiusc of Cm loin s,” 
discussi d tin dynamical and physical condi¬ 
tions 1 elating llnrcio. Mi \V. II. Dines, in 
some mu.irks on ‘‘ I he Discontinuitv of I empera- 
ture at the 'Pop of the Troposphere,” suggested that 
it might he due to the verv gradual sinking and 
spleading out in liiglier altitudes of ait which had 
entered the stratosphere in tropical regions |)i. 
Mans INlteisson lead a paper on ” Internal Move¬ 


ments in the Sea,” in which lie explained, and illus 
trated experimentally, die influence of the wind or. 
the vertical displacements of strata of different 
salinity, temperature, density, and biological charai 
Utisiits off the west coast of Sweden, together with 
the associated inflow 61 fleshly saturated sea-watt i 
through the straits leading to the Baltic, in a papei 
on 'I hr Dry Period of i<>-i 1 in England and Wales' 
Mr. M. de (hule Salter ga\e interesting statistic 
relating to rht amount and distiibution of rainfall 
dining the lecent dtought. K 

An extensive exhibition of diagrams and photo¬ 
graphs of meteorological interest, ;uranged in con¬ 
nection with the Edinburgh meeting ol the Royal 
Met* ijjological Society, remained open for British 
Vsmh i.iiion membeis. In addition, Dr. Crichton 
Mill lii’U exhibited a series of autographic records 
from the Hskdalemuir Observatory, embracing mag- 
netograms, electrograms, and Dalit/m seismograms. 
Diagrams showing the diurnal variation of atmo¬ 
spheric pollution in normal conditions, during fog, 
and during the rnal strike were* shown by Dr. J. S 
()ys ens. 

Dining the meeting a branch of the Meleojologicjd 
Oflicc, \ir Ministry, was establish* d In connection 
with Sution A in the Natural Philosophy Depart¬ 
ment of the l imersity, and a wireless receiving set 
for the r< et pi ion ol data was sjxiiallv installed there 
by tin ('omnumiealions Department of the Air 
Ministry The programme outlined in N \ 1 tre of 
September X (p. 44) was tarried out, and a daily 
weather t*i jwh t produced and exhibited in many public 
places m Edmhmgh, yyliile those visiting the rooms 
of Section A could see on a large blackboard the 
latest synoptic « hai j ot the wt atilt 1 ov« r an area 
extending hour Spitsbergen southward to the North 
\ frit'. * il co.Mt and from the A/oies and Iceland east- 
ward to the Rusm m ti out h*i . M < l< nr ologu tl and vv ire- 
less officers yyeir in attendance, who cl< monstrated to 
manv inquitrrs the rcieption hv wireless of the 
meteorological dal 1 issued several times daily* by 
hairopean tountries, the subsequent charting, and the 
production of tin* weather report. 


The Ethnology 

THIRD elhnogi apha al expedition, under the 
direction ol Pi of. ('. (i, Seligman, is being sent 
opt by the Sudan (iovcinmenf with the object <>| inxes. 
ligating the tribes of the Mongalla province, particu- 
larlv tln*st along the east hank of the Nile. Piol. and 
Mrs. Sc hgm.ui will be joined at Khartum by Mr. S. 
HdleKon, <>l the (ioidon College. The peoples to be 
studied include the Bari, the Wholi, the Math, and 
the l atuka, and, if time peimits, a trip into the old 
l.ado enclave v\ ill he under tal<en. 

Scan • Iv u\y t thnogi aphical information concerning 
the l .at uk 1 has ht en forthcoming since the time of 
Sii Samuel Bak« r (rXjr iXqi), and little’ is known of 
them be v nnd tin fact that they aic ruled by their 
heredilaiv i.un-makets, whose c«*irmonies for drawing 
down tain have been described Th*’ Madi mav fie 
regarded as an e ntirely une\plorc»d ethnic and cultural 

field. 

I he* \scholi aie of especial intciest, since they sj>o ik 
the’ Shilluk language’, hut are known not to share the 
Shi link religion, indeed. they do not even know the 
name of Nvakang Our knowledge* of thr Shilluk 
peoples is derived from the reports of the two previous 
expeditions undertaken for the* Sudan (ioveinment hv 
Prof, Seligman. In the winter of rc>io the* inhabitants 
of the banks of the Whitt* Nile and the Nubn> of i 
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of the Sudan. 

southern Kordofan xx c*i. visited, and in ipir 12 the 
desert Arabs in the* region of the Kordolan-Darfur 
l»ord«*r and the 1 Hamm lies of the Red Sea Province'. 

I he Shilluks arc- a pastoral peoplr numbeiing about 
40,000 who live along the White Nile south of Fashod;* 
and up the Sohat River. 'I'hc’ir religion is chiefly- 
king-worship. Theii king is believed to be a re¬ 
incarnation of the semi-divine foundermf the* dvnastv, 
\\akang, who is 1 elated to the great immanent 
creator Juok. jtiok is \v*ni shipped only through 
Nvakang, who is the rain-giver of a land where irriga¬ 
tion is not practised. In his lepoits to the Sudan 
(iOv eminent Prof. Seligman described the rain-making 
and harvest eeirmonies ol tins people, as well as the 
process for transmitting the spirit of Nvakang to ft 
new king. The reigning monarch is put to death or* 
the first indication of fading jxnveis, usually between 
the ages of forty and fifty, and a prince is chosen 
as his sucr<*ssoi. 'I he men of Akutua bring from the 
shrine to the village' of Kwoin, near Fashoda, a sacred 
four-legged »tool and an object fuming the name of . 
Nvakang himself, which is believed to be a cylinder *' 
or ;c rude image. \t Kvvom the* king-elect and his / 
chiefs engage in a mock fight with the bearers, who 
are permitted to win, and escort the king,40 Fashoda. 
After a brief sojourn within the shrine the sacred stool 
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h .placed on rfiw ground outside and the mwic 
• Nyakang " set on it. Theftting-elcet holds one leg 
of the stool and the highest chief holds another, while 
members o! the roval familv stand atound. Ceitam 
men known as ,*n*ro, who are said to he des<ended 
from the thiid Shilluk king, kill ,md eat a bullock, 
and then })l.'tce the king on the stool, wiule tin image 
is taken in 10 the shrine. At sundown the king rise-, 
and is escorted to three newl\ lunll huts, white lie 
remains in retirement lor three daw. During the 
fourth night he is quietlv conducted to his palace, and 
on the following da\ gives public audience. I he three 
huts ate broke n up and east into the 1 iwr. 1 he men 
of Akitrwa lem.ttn at Kasltoda until the end of tin 
dry season. 

The divine spirit is thus not iongtnit.il, hut must 
In comeved to each successive monarch. '1 he « nt»v 
of a roval spirit into an individual is believed to be 
one of the commonest causes of sickness. Only the 
eaifv kings take part in this, and thr\ mav he induced 
to leave the sulferer In sacrificial offerings at the 
appropriate shiim*. Certain persons, the njimjo, aie 
tegarded as |>erm.men1Iv possessed, and these do a 
husk trad* in healing and the sale of amulets. 


Fuel Research. 1 


r "F UK tiist sc« tion, issued separately, of the repot 1 of 

* the Kuel Roseau h Jloaid for the vcais ipjn 2 1 
is devoted to an .mount of (\peiiments mailt at 
the tiieenwich Lx|renme-ntnl Station on steaming 
in vertital gas retorts, \ (.Io\et-W ost setting was 
entploved, but the onlinarv svstem of working was 
mollified in one or two tespciN I lie setting was 
fired hv w atei -gas or roaI-ga>, (lie qu.mtitv of vvliuh 
<otild he miasured, and the an fot eombust i< <n was 
supplied undet unifoiin positive pressure Moreover, 
flu air stipph was piehe.ated l>\ the outgoing flue 
gases at tin top of the filing in an exchanger limit 
of stec | ptpes. 

I he wotk ma\ |), icgaided as complementar\ to 
‘hat rained out on the s ime subject at rddmgslon 
*" the- Joint Research Committee of the l nivc-rsitv 
ot Leeds and the Institution of Das Kngineers, and 
rc-porled last vent It had tlu- same ami of establishing 
tiustworlhv tec hmcal data fot the process cif steam- 
mg, which is increased in impoilatne hv the greater 
elastieilv given to the mnimlac liners of gas hv the 
provisions of the new (ias \cl Whc-rc-.ts, how ewer, 
tlie work of the Researcli ( onuniltec- at l ddingsloii 
Was confined to anc Scottish coal, tests have heen 
jnade hv the I*uei Research Hoard on several coals, 
including ( oiisett and Mitchell Main gas nuts, 
although tlir- coal used at l ddingston was included 
ui order to bring the two sets ot expeiimcnts into 
line. 

J his extension of tile woik to several coals has 
apparent I v made' it impossible 1 t < j secure* ttie same mn- 
struclion of chemical balance sheds for carbon, 
nitrogen, and sulphur, which was a principal part of 
the work of the- Research Committee. Data have 
been obtained for the increase in gas makes, the pm- 
duct tort of ammonia, and fuel consumption when 
operating with different quantities of steam, and as a 
result the favourable verdict of the Rescan h Com- 
ftiittee on the steaming process is confirmed. 

A number of interesting tables and graphs, which 
will repay the critical attention of those special!' 
interested, and a clear diagram of the train of 
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jilaiit which was employed lor enrbonisatiun and 
piuitjiahon accc*mpan\ ih<- report Some sugges¬ 
tions .lie given loi considc-i atiou on practical points, 
(hie ap|Kiieh\ deals with sampling, testing, and 
aii.dv sis, and three others with speci.d j joint.9 
arising Ml till' tests | he- whole of the tepoit is a 
full xiotd of v ej \ extensive < \pt tmient.il Work 
• arrtc-d out on a subject which lias lie 1 n tecognised 

hv those Issue 1. He'd with tile' g.Cs mdlMtv as ol a 

Itigli order of irupot tarn c*. ) \\ C. 


University and Educational Intelligence. 

Ihcisicn It has been decided (o tonfoim In the 
pi act ice ol most ntlwt knghsh unt\«*r side s h\ gt.mt- 
ing a diploma (in lieu of a certificate) in engineer - 
ing to students who, though not qualified loi matin it. 
lation, pass the entrance examination for .idmissioii 
to th»- l-.u nil x of I* ngtm-er mg and complete* salts, 
fatlortlv the coillsf of studv |)l escribed for this pur¬ 
pose 

.Some vents ago a committee was set up fiv the 
I*-u li It v of Medicine foi organising post-gi aduale* 
''inches tor pi .11 lilmneis in and aiounr! Ifiistol, and 
during llus autumn tlnee courses o| efi umnstr atinns 
have been givc'ii, two iii Wiltshire and one m l)ot<e*f- 
shite I hc‘se have proved so successful that the com¬ 
mittee is projecting ,1 wider campaign, and is offering 
to an. mge courses tin oughcml the south vvcs| ol Eng¬ 
land I vac h course consists of si\ ch monsti alions, 
one or mote pci week, and to each c»ntie a large 
selection of sufijec Is is olfen-d fiom which those 
attending the eouisc mav selee 1 what -c* nis to them 
• »f gie.il. st v due In tui.il anas all the demolish a- 
lions .ue given hv I'mvusitv lulutcn, Inn in ll'e 
luge towns it is hotted to enlist the cu-opri ition of 
the local hospital staffs I he demons!) at ions condense' 
into small cotnjiass ic-ient advances m tie 1 work of 
lilt medical profession, and each one is <ntiustcd 

10 a memltet of the I'acultv who ha*- given par- 

1 1 c 1 r 1 a»* attention lo that subnet In this form of 
I’mveisiiv extension wmk Rrisiol leads the w iv sc> 
lai as Hiilain is concerned, though \u hclic-ve that 
similar work has been tindii taken in Can id 1 hv the 
l n tv ei sit \ of I'oi onto 11 is as dir 1 c t a 1 < (urn .is an v 
of the activities of the- l nivcisifv lot tin giant now 
being made l>\ local authorities 

Lnximx I lie Sin.de has confeued the title of 
“ 1 ’ndt ssoi of | ogw and Scientific M« llroel in the 
l niviisitv ol London ”011 Dr. A. Wolf, finuier fcdlow 
of St John’s (*cdlege, ('amhiidgi, and fi How of 
{ ntvr-tsjiv College, I onejon. Pm} \Vc»U is the head 
of ilu Department of the 1 listen \ and M<thud of 
Science at l niveisitv College and ol I ogic and 
Scientific Method .it tho> London Si bool ol Kaonomies 
and Polilic at Sc iem 

1 nr anmiaf pri/e* distribution and stud* ills’ iuti- 
vetsa/ione of the Yorthamplon Pole technic Institute, 
C|ej kc nw i'll, London, KC. will fie laid on 1 'iidav, 
December 2 I he Right If on l ord Sou) 1 1 w at k will 
di-ttihute the j>ti/es and t erlilie ales 

Ikiviii Comoi-, Cambridge, offers for lie second 
lime a k search studentship of .1 value \ living with 
tlu- need of the student, hut not exceeding .*00/. a 
veal, to a iion-ntembe r of the (. mver-Mv of 0*>n- 
bi idge who proposes to enter that Cimerspv tn 
October, r<)?2, as a candidate for tlu elegtee of Ph.D. 
Applications should be sent as early as possible* in 
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July next, and not Inter than July 25, to the Senior 
Tutor, who nil! supply further [>m titulars on request. 

At' a i'I'Hiuji ol the count il of the As>ociatu»n of 
l IH V < 1 *> 1 1 \ h.u li(n>, held oil November 25 :it Bedford 
( ’ollege, l\i fV’iit’•* Park, 1 1 Mj follow mg resolution was 
tarried iiu.uiimou>l\ . That this council ol the Asso¬ 
ciation ol l mvisitv I 1 a» hers has heard with dismay 
tile |Uo|»osal o| the Lords ( oaiMllssiom rs ol the 
Tichmiiv to reduce tie annual grant in aid ut umvet- 
j-itv education la joo.noo/., ami protests against the 
proposal mi tin ground that 11 wdl s< riouxh hail)pet 
the w 01L ol tin universities, impair their cflieiencv, 
and in e ohm queue < reiaid tie ir development in the 
future to tie goal l<<xs of the nation ” Prof. } 
Strung, pi * siil 1 ol ol tie assoc iation, stated that tie- 
present animal giant from the I e ixurv to the uni¬ 
versities w is iliout mu ditlh ol tlw total annual grant 
for < the at mi 1 md oie--t housandth pan ol the reveille 
of the ( omit 1 \ 

dm ( d» ndai loi Hf.’i jj of l niversits College, 
l.ondon, pi o\ ulis a complete summary ol tie’ mttlu- 
taiious emoi > o| mstiuttum w huh aie available 
dutm^lle pi i s. in '•essjoji ,jt that college. Patluuliis 
at*- g 1 \e 1 j o| tie teaching stall in tac.Ii department, 
and h\ m* alls o| ,1 senes o| nhirme numhefs ami 
lett. is 1 turn-table has been < oust rue. le*d trom w lie'll 
information ( m he obtained as to lie* exact lo me 
which stud 1 ills 10 adveud lt> attend for lie- various 
courses suitable lot Lomlon l mvetsit^ ejegte es. lie 
fellow ship-. >1 led uships, and pri/i s administered h\ 
the « ollc gc an . Lo n-c 01 d« d, together with the regula¬ 
tions allecimg t..h. \ nuinlin ol up|>eiuJuc‘s umi. 

plete lie volume, one of whith is devoted to lie* 
Provost’s n port on (lie past session. As main as 
;ou5 st tult nis u» it- at 11 tiding (nurses, a number w hie h 
placed a leavv huuleti on the me 111 hers 0} (lie teaching 
stall In spilt tvf this, huwevei. a hs| ol more than 
380 original publications stands to their credit, show¬ 
ing that ilex still found line- to make c onsulei able 
contributions t" tie’ ptogicss of know ledge 

Till’’ Boatd ol I'ahealioii has published (Rules too, 
r c .)2 I, Jil 1 pai Initial's ol a scheme in aevurdant e with 
which at 1.mg* merits have been made hi tween the 
Pout'd and tie Inslitute ot Clemishx lot lie- award 
of nation ii t ei t ificates in ehemistix to students tn 
technical x< I100K and colleges tu Kngland and Wales 
Coder this scheme* (lie institute, in conjunction with 
the Hoard, will appiove sclieue’s ol training sub¬ 
mitted h\ the trchnie’al schools or colleges lot tie 
awaid ol 1 ei liluales foi part-time ate! lull-tine* 
gr»>u peel rout sis, including, in arldlhon to themixtry, 
suitable ohiims in nlixsics, m itle mate's, and cognate 
subjects Course's fen puit-fiue com se c e-rt lie ales will 
ho design tied S<-m‘oi ” few the ordmarx evttificule* 
and “ \il\amecl " f«>1 tile htgllei certificate*. ( ourses 
fot full-line ci'iim e <t t ideates will he suitable lor 
sUtdemfs who ha\e attended a secondui \ school up 
♦ 0 lie age oj sixteen \e-ais, ami will include 1 phvsiex, 
tn.irhematu s, and oie- 01 mote modern languages, 
and max unhide* other cognate subjects I le-sc* 
certificates will hr- aw aided in chcmislrv and m 
applied tliniinm \dmissic»n to the* course- in ap¬ 
plied chemist] \ will he* restricted to students who 
have satishu tot ilx nunplcted a full-time* course in 
chrmistr X <>t anotlie 1 umiim* approved h\ the* institute 
and hx (hr Pond "I h< training for tin- full-time* 
com so certitie v t * m ehemistix must extend o\et at 
least three war*. xxhile* for that in apoli»*d ehemistn 
at least one- \<* 1 r will he required 1 he council of 
the institute will consider at a later date whether 
and how* far tin* training and the* higher certificates 
should be recognised as qualifying for admission to 
the examination for the awno iattvship of the institute. 
NO. 2718 , VOI-. X 08 ] • (v 
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Calendar of Scientific Pioneers. 

December 1, 1806. Sir George Everest died 

Filtering the Hast India Com pain in i8on as a cadi . 
Everest in 1X24 succeeded Lainbtoti as xuperintende. t 
of the- Trigom>meiin at .Survey e»t India l nder I* - 
elireetion tile measurement of the an' of meridian from 
('ape Comotin to the* north of India was completes! 
His n.iiiii* was gixen to the* great peak ill lit-- 
Himalayas. 

December 2, 1897. Friedrich August Theodor Win* 
necke died. Of Winne-ckc (dll remarked that he was 
unquestionably tin* greatest teacher of practical astro¬ 
nomy since* tile* du\s of Hew I. I*ruin 1X72 to 1KX2 
he waEeliree tor of the* ohser\utor\ at Strassburg. 

December 3, 1920. Sir William de Wiveleslie Abney 
died. -Besides he*ing prominent in all branches of 
photography , which he did nnn.li l<> <le*\ elop, Abney did 
valuable work on spe 1 niwopy, photoine'try , liglit, anci 
vision ilo srtved for twe-ntx vexits in tile* Royal 
I-'iiguioe 1 s, md Irmn jXSj oe < upiexl important posi¬ 
tions in 11111111*1 tion with public education af the* De- 
]>,oime*nt of S* iouc < and \u and the Poaid of 
I'deii atioti. 

December 4, 1798. Luigi Galvani died. While lee- 
tutor in analotm m tin l mveixjtx of Bologna, 
(iafv.uu m.id* inant < \p« rimi*nts in mustular con¬ 
traction through <*1e*eiri<ai mtlm 1)0 , and in 1701 pub¬ 
lished his !)» \ 11 iluo Elecu k italic . , 

December 4, 1893. John Tvndall died. Com¬ 
ment mg hie as a t.ulxx tx engine et, ivndall. ill 
tS^g at flu ago id tbit 1 v-llu« o, lx < arm* piofexxor of 
11u11r.il plidosuphv .it ih« Rox.il Institution, a po'-t 
ho he*ld until 0SS7 lake Iluxloy .1 fe trloss < hampiorr 
of freedom >>l 1 bought, li<* w.is w i<h*l\ known fur his 
work on di iflu t mum \, diamagnetism, and the flow 
of glade 1 s, his h*c linos, and his books, among which 
was “Meat, a Mode <-l Moiioii,” while as a inmin- 
l linen he w is the lit si r»> ,isi end the Weisxhoin. 

December 5, 1859. Louis Poinsnt died. \ student 
professor, and evunim r <»f the* ha id<* l'olv tedinique, 
I'oinsol, in 1X0; puhltshe <1 his ' hlemenlx de* 
S1.1iitjue,” whieh uinlaiiicil his i}i(*e»i\ ol couples, and 
ill iX;j Ills ’ dheoije lluiixille d< Ii Mxl.iliull dt'S 
corps,*’ dealing with tf)<- tn<>lton ot a tigid hoelv 

December 5, 1902. Johannes Wislicenus died. The 
sue t exsor of sric'cke* ’ at Wut/hurg, and of Kolbe at 
Leipzig, Wislicenus dev »ted himself to cuganie 
eh«*mistt\. and did pioneer weak in stereochemistry. 

December fi, 1771. Giovanni Battista Morgagni died. 

Lhe found*! of paih«>!<*gif.d anatomy, Moigagni was 
a professor at Padua In irto. in Ids eightieth year, 
he published the* result of Ins life’s work, “ \nulomi- 
eal Reseanhes into the s,>.iis ami C iua-‘ ol |)isease. ,f 

December 6. 1799. Josenh Black died. Called bv 
h'oumoy ‘tin* Nestor «»f the <‘hemi«*ftv of the 
eighteenth ee*ntui\," !>ku k made 1 his tv\o great dis¬ 
coveries of ratbotm acid am] laP-nt he*.it in 1754 and 
17b! respecjive|x, and to him is due the principle* of 
specific heats. As a student he was much influenced 
bv Cullen, whom he suet ceded in the chairs of 
ehemistix at (duxgow and at Edinburgh. The elate of 
his de ith is often given c mnieoiixlv as November 10 
01 November *o 

December 7, 1912. Sir George Howard Darwin died* 

— 'I’he second son of the great naturalist, Darwin, from 
rfcsp was PInmian professor of astronomy and ex¬ 
perimental philosophy at Cambridge. His principal 
researches related to gravitational and tidal problems, 
and the stability of planetarv orbits. He was 
knighted in 1005, and in reyii received the Copley 
medal, of, thi» Royal Spctety;,*', . £• C. S>; 

' - * * / i ■ 
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Societies and Academies. 

London. 

Geological Socletv, Now 111 bt.^ eg Mt R. I). Oldham, 
uo-ddcml, in the iii.ni. L. I >. Mamp and S. \\\ 
Vooklridge , \ he igneou* and .t—ix mu cl miks ot 1 inn¬ 
er tyd (lotion). Ft. 1 : Miaiigraphi al(L. I). >.). I in 
ua'^Hion ol ti*:ks i" f*iven ; the lo-sds Irom the lower 
ton/on lrulude Dicninotfraf'lus h\ iws, l kpUmsou, 
ft rvtiusi ulus, var. Mintin'*. K1 k*-. and 
\ood, .uul (linnu ogitifit its Si hatenher^t, Lapwoidi, 
hose /coni (he higher hou/am mc'liide lhc> //og> a pi ns 
fxh/iii. 1 iall, .md var. e’-w/rv, 1 •' 11<'- and Wood, and 
iJypl^Ltruplu^ U rt'husi ulu\, v«u. Mttolus, Elfc*s and 
V ood Both awmblagi s are 1 hai at If 1 ist k ol ilu 
he rail*>1*1 aj>tus shales ol South Wales 1 .he vole nine 

h'Us ol Llanuilyd are then-fore of lowest Fala 
M/tv< v < IrisMlM'ntmil) and on (he same I101 i/on as tin 
|»p< r h.isie and uppe r at id ^niis ol i.'adci Idns 
lie i^ivotis locks an tilt oil on lIn west }>v a lault, 
ito which an intiusive mass appeiis to ha\< In en 
"foiu'd. Fl. ,1. Fellogrnphx a! fS \\ W | 'I It. 
“lower ,\sh< s an* .in acid series, ol which lh< hum 
t h 11 aclc 1 is| i< in mlwr is a cause flinty Iniina I in 
-pihti s show pillow -sinictm e in the' upj>< 1 pail, hut 
pass down into massive. fmel\ \e--ie'ulnr nuk- r | Ik 
. spilit* s are locally associated with spihle hieccias, 
iicHisisluu* of angular I moments o| \ uioiis mde and 
Tonmled hombs, ol all si/es, ol spilitie miteiial. I Ik* 
hands of line ash ftequenllv m 1 <a hedekd with the 
sediments form dark llintv rocks \ve.ithe-nng white 
Hie intiu-ion is an < nstntit.'-lx ui mg 101k of doubtful 
dtimtic-s L I) Stamp | he base* of the Devon! in. 
with spec ml reh'ienre lo the Welsh hoidc rl.md. The 
Ludlow Ihme-hed loinis a natural hi-# it n>n-i-t- 
of lish k mains, all of which first appear at this 
hoii/on, ind are gencticallv comae (id with higlx-i 
Devonian faunas , n pjc, t luter.illv into a <on- 
glomei ate, and thus forms a natuial physical ba-<’, 
it inurks a pala.ontologir.il and lithological hi<‘ak 
winch can In eorndnlrd all ovei noi t h-w estc ni I'm ope 
1 he fauna of the low er beds (Ludlow Ik>ne-hc*«|. 
Downton-C'asile Sandstone, and Flatvsi hismn Shah si 
fills into three* groups.- (a) Hpper l udlovian marine' 
Merries which survived (hr change nl condiiiom indi¬ 
cated hv the hone-hed. but gladuallv died out; (b) 
species which flourished for a short time under the 
(hanging conditions; and (c) n< w foi in-, c hie jlv fielu ", 
v Inch persist, or are closely connected with later 
Devonian foims It is suggested, Irom the issoi i.t- 
tion of (he early Downtonian fishes with m.nine in- 
veitehrates, that the former could live in cither salt or 
brackish water, hut gr idnallv 1.x came specialised 
Ro^al Meteorological Society, November 10.- Mi. 
K. H. Hooker, president, in the chain- II. Jeffreys 
The dynamics oi wind. Winds can lx* divided into 
three main groups according as the pressure* diller- 
'•ru'es between places at the same- level are mninlv 
occupied in producing aceederaliun relative to tlx 
ground, in guiding the wind under the influence' of the 
earth’s rotation or in overcoming friction. '1 hev ate 
called Eulerian, geo-trophic, and antitriptic respec¬ 
tively. Tropical c\clones and tornadoes aic Eulciian, 
while nil winds of side* extent are approximately geo- 
strophie; sea and land breezes and mountain and 
valley winds me mainly antitriptic. Temperatme 
difference's will account for the annual pressure varia¬ 
tion in Asia, and probably for the permanent winds 
of Antarctica. In the case ol mountain and sea 
breezes a fundamental part is played bv the* deviation 
of the actual average temperature lapse-rate from the 
adiabatic value.- — N. K. Johnson; The behaviour of 
pilot-bal!obn%£t great heights. VWind-structufre in the 
NO. 2718, VOL. IOS] • ’ .. . . 


uppe'i amin-phc'ie* 1- guieiailv investigated by tollow- 
mg a pilot-balloon bv mean- <•! . the odolitc. though 
,1! 1 11 w stations lilt; h iIKmmi i- followed by twee 

I In <vde‘l,l« - -1 lu.Ue el a( ilje 1 mis • >! i i-a-e lux 
iluodohn ui i* iiiun ilions 11-t li :x! tux tuallv upon the 
1 -mi upMou |liu lh< i.m oi .re ii.I *'i (| M balloon is 
unil-'in 1 \\ lx n a pilot-bulbum 1- 
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nop v, and tlx* upp<i-air conditions have In rn inves¬ 
tigate d. 

Itnval Murosicipkal Society, \ov»mb' i 1(1 Mr. I). J. 
S v <mi lx‘M, vue'-pi< -xkni, m ib<- i h m (1 I'ntdiln : 
I lx- mil i< 1 c \ a 111 m a l lo n of m< lais, with special uder- 
rix 1 lo -ilvtr, gold, and 111#* platinum mrlals. '1 lie 
pri-inee "I Ion ign # boilx tlx- e\i-t< ije • ol small 
qtimtiiiis of uxtals, metalloid*-, « i« , w hit h mav <»r 
m.i\ ixn r\<-ri an injurious rlhii on the matcriaL 
the i oust iiutioii of allovs, md I lx* di-11 ibiiiioit of evin- 
-UUx nl- lluouplxmt tlx- nx.l illx uii^*- in relation to 
the* nm t o-examuiation ol nx'l ip, wen dt-euSscd 
hiiiflv. I lx- pjrsenee' ol platinum md the platinum 
me lal- m gold, sdvea. and goM-nlvu dlo\s and the 
1 llrc.i of -mall quant itx s of tlx s< minis on tlx* sur- 
f.x 1 appe-ai.uxc of nipiilalton Im* ids ,'rn drse rihe*el 
\\ (' Crawlcv and [I \ Itavlls Miunis parasitic 

• HI ants of tlx genius I.a-ILI" 1 ix- wni"id Inn.lie’s ot 
ants (»f the* genus Ljsius firqixudlv -how stmctuial 
P»‘e lllt.It It ICs, ( -prualiv -(Ullte’d Will;,' .Ul(| .illuphy of 

the ova 1 \, wlixh aie tlx* n-nil ol mhiiion with a 
\e m.iNi b* worm \- Nh in itodi - <u iln- f iniilv (Mer- 
mithidrv) icm.iin in a i.nval eeuxlitioii mil 11 after 
(ine'lgmg floin tlx 11 he.-l-, lomphle dr-I upl ion of 
them involve 4 - keeping llxin alive until thev attain 
mitmitv Ilu- lias bren done with tlx form found 
in Jmmhs a hniu\, L. fhtvn s, md / No 

mature- male-- of tlx woim were- ohi.iined; since the 
lana* were fouixl 1 <i ha\<* a pie 1 <u n >n *-I\ -d'-velopod 
male gland, l!>e spee irs is posstbh ,1 pie>tun<hotis he i r- 
maphnvhte This \i<’vv is siippoi'ed l>\ the- obse*rva- 
tie.n Ilia! ovipo-ition begin- i>« foie or during the 
shedding of the- la-t lan.il < iifii le R 1 Frink: The 
practical value of tlx* microscope m glass manufac¬ 
ture. The* use of the. muro-eo|K a- ,t plOU IlllVe* con- 
liol in -'•!< cling law mate lid- u-e-d a* e exist itnents of 
glass batch and relrarlni ie s and mah'iials foi ftu- 
naees and the de-teition hv mean- e,f il]< mie insenpc'* 
of the muses of atria* or co ds, stones, seeds, blisters, 
and other defects in glas-w in* we're* eb--t iibed The 
\ due of supplementing the pe.laiis*ope tests of the 
tnnealing of glass hv mie t use • efiical It-t- was also 
urge'd. 

Linnean Society, \o\<*ml><i 17 Di \ Smith Wood¬ 
ward. pre-ident, in the- 1 h in \ Smith Woodward 
\ ncwlv-di-e o\ creel human skull from the Rhode-sia 
Broken Hill Exploration Company's mine in N.W 
Rhocfesta. The skull evidently belonged to an extinct 
rajje Qf cave-men, with a skull muih resembling that 
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• .I (he European 1 iv-men of ilu* .Neanderthal ran*, 
fml tttill an crci ( --U< lt>Ion \ \V . Hill A visil h) 
[hi* ( aim mkhk 11 n i X ig<*ri.i I ho siclnncui of \i<- 
lori.'i and ill- f»oi,iiii( (i.uden there umi nbed 
(‘oimu lid with tins <i(it n ,it»' the <*\ (*i 1 mien la I plots 
of tea an I tile hnna . 11 Bue.i. M nil dOlud* of pun 
3600 If. on iha ( aiiHioou Mountain The Bam In 
Plateau, Xoitln ru Pruv uim s, vi-dud, and an .mge- 

lll(‘!ll S \\| II- (IKlili for * ol|o< I lllg Hj,f( IMH 1 JS oi ftn-lni.il 
flora Mop.- than (.00 *jinimni\ (nmpiMii^ a lari ;* 1 
proportion of mu s|>. c|cs, have hern a 11! to Keu 
f*he lloia of ih< pi m an shou s aHuntil s u ith tin- do? a 
of Ah\ ssinia and XiuniI md 

Pauls. 

\cadeniy of Stiom.es, Now-mU i rq M l^.ups 
Lemoine in (In (hoi 1' l'nmlevt* < »r .m'f af ion in the 
median n - of \iwioii and in I he mi t liana - of Einstein. 
~ M. Haim \ p.uiuulai . um of dilti.niton of tin 

Ullages of tile (III ul.n si I|s and (lie d« 1 1 1111111 , 1 1 1011 ot 

f 1 lei r <]i. 1 in - (1 r s L Calm N< w lormuht- for theial- 
udation o( >!)■ Inti o( si-inli ol a minor planet MM 
(jonnetfsial md Ifttmux \u isUioid u 11I1 an mint re¬ 
sembling that ol 1 minei This planet (icyn IIX) 
U as tjisi < iv ( red h\ M Baade at llie B'belsheig Oh. 
srnalon, and lu nnh-d iK enmet-hke nihil. Be Hum 
Di-d-mhn 1, iij.-o, and Maith >, right positions 

of this star were obtained with Ilu.- photographic 
equatorial ol \lgui-. <)hsei\aiot\, I min u hii ii ilu pm. 
visional dements ha\e been tabulated Ilu- mbit 
reach 1 s to 1 he disl.unr of .Sal11, hut flu image is 
dearly that ol jilanef, and not 1 loittcl \dditional 
ohserv at iolls all desirable hefnp ilu end of the veil, 
as it will not lelum hu ihuleut \rais B Diiinncnd- 
jian ; A mu d< moiM: atioii of .1 flirnum ot M Puard, 
and sctim pi n, rahs, 11inns of tins ilieomm. j Kampc 
de Ferict . I b< piiui.d mt»gral of tlu s\ stems of pat- 
tial difleunlial equations ..I Inpei v g ometl U’ fum lions 
of high* 1 null 1 \ I ov\ Kei IN lent Milts and ill*’ 

hninopt nec,us 1 1 >1 ins ib p‘ tiding on ilu-ni R (iosso 
Two mu tv peso) parti 1! dilfii<u!ial < qunt mils of ilu- 
second oicb-i and ol the first class f Cha/v ■ I la 
mbiliar, luiupi'iis ippi 'imp in the ,h ol the Kinship 

gravitation R (iiiillciv destine niaihiiu s giving tfu 
el.istii’ limit and tlu modulus ol elastu it\ oj met ds 
K Ogiim | lu ihroiv "I pi a\it ii ton in spate ot two 
dimensions - | Clinjipnis md Hubert Despre/ Rr- 

si-’in in s <m Pt i\ 1 1111 c 11 • s lie sha\ on n nls in (he 
soil (of Pans') ,n(' pi oduu d bv insid.it ion defei ! of the 
Iianiu i\ in l\M»tks (sso \ oils, t. mil mnous aim nl), and 
cause c ons'clerah.'i H image to w it. 1 md gas main ' 
T\U> nil lll.iT Ikiu bee 11 \\ 01 Keel out h'l identifx ing I he 
leukv 1 ip ml, oin h.ised on the h lephoru . the other 

on the lamp With line' r|<*( Modes 1 he buhr pM»\td 
to he the hettel riUtlloil I, Roiltflt't 'I 111 \atlatloU 
with time of tin pnsuues ,0 mM in insulating finals 
bv .1 const ml c let ii osi qie In M Ilu- denize with 
tim> mo Is- inlcrpptrd in several wn\s, the most 
probable In nu’ tin* assumption that tlu re is a eh mgt 
tn the ( oinlui l o 1 1 \ cd the liquid d in* elhuts obsen ed 
with alhinatm; ii'iioiis ue»c appln’d to eabulate the 
spot llie nidiuln* »ap.uilies of tin Mv Indroe uboiis 
used in tin- e N p. r 1111011 s P f.eiuav and I. Jaluuslre 
The o\idi'im‘ poip'ities of o-ilain radio-art i\e 
dements I he' <\pc 1 iments wm: made with tin' 
bromides ol uu sotlnn 111111, 1 uiiofhot 111111, rlunium-V. 
and iridium If solutions of these salts, endowed in 
bulb 5 :, are pl.K **( 1 111 the oxidisable solutions, tlu'ie is 
no action, !>ut ulnn ininnaieh mixed, oxidation 
phenomena u me obsei\e.| with h\dr oquinonr, tin* - 
tine of guaknum. lonniis s dls, and add ’solu¬ 
tions of bxlides. P. <ilnngca»d : The IMiemb du 
f'nntal, a lar^e indepe ndent volcano, .covering nearly a 
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third of fhe Canlal massif. This region has hitln 1 
been considered is representing a senior of the gr ;< 
Cantalian \olc.mo with a single ciatrr The auth< 5 
observations lead to the condusion that the Plomb \ 
Cantal is an independent \oh aim, the principal en , 
me <ent 1 e of whuli wn> as-,jnnu tiii with respect t. 
Us lava streams - P C.oinel : d lu radto-a* 11\itv of tU 
springs of the Kgion of Bagnoles-de-POrne. Tb 
eight springs, evamiiud all pioved to’he radio-active 
hitf m different degrees’, fn four of tfu m, all comiu, 

; from gi.mite, the ladio-ai ti\il\ was pi rmaneitl. Th 
vaiiatinits ar* discussed from the point of view of • 
double origin r*f ilu- water from tin 1 spring Ed. I- 
Danols . 'J'hc v.iriatlons of tin- Atdaniie waters off tH* 
hiv-iu’lf 1 oasts. —J PriksHon . \< w biological studie< 

j 011 (he rust of mallow, Pun min Mulva, t'orum.--] 
j Rtjrcrt d he bmlogv of the belladonna alkaloids.*—P 
j I rcundler, and Miles Y. Menugcr .aid Y. kaurent 
I Iodine in the Laminaria, ddiem is a loss of ioding 
vvhuli may amount to 50 per cent of the amoun 
otigin.dlv present, when the alg.e ate dru d. dho per 
(enrage of iodine is almost independent ol tin place of 
! growth, hul varies with the time of year \ Nfcmec 
I and F Bnchf)^ • ddie possibdilv of d( temiiuing the 
j value of seeds bv the biochemical m< lhod An attempt 

1 to find a relation hetvvern tin dithreni en/vmes pre, 
sent 111 tin- seed and the power of germination, d'hi* 
j ludtolvsing diastases < an pemist afte'r the seed ha^| 
lost its germinating power But catalase behave^ 
! difft rentl\, md tin aclivilv <d tin i.ilalase ma\ seiv« _ 
! to evaluate in a few minutes ilu- agmulluial valui 
| «>f the seeds (, Hlnard md K 1 illon Tin' < hemisa 
! cDnipo-ilion id flu* starfish Din*d statfish (ontair 
| about v* I H ' r cent of calcium eurbonah, 35 percent- 
j of albutiu tu»id*-. and y pet cent of fat, and serve well 
I fm ui.mine The fat Ins been exit i< (ed, and some ot* 
iis c lu-mic d and plusha* Coiislanls are given K. 
Baveuv 'I In* m'Ik u( nu*ous ahsoiption of o'Vgin in 
mount viu (limbing ot .isc< ui bv wuipl me 
Tournnv The inllueuce of the «ampiiliflb m rvr (•»> 
(he srnsibilih Hu* ellivts of ihe n*scil[c»n of (he m- 
paihelic on (In* residual si nMbdilv of a number tin* 
j nerves of whnh have been almo'-l (oinpb telv m*v* red,- 
; A I.ahbe • Hel< rogeneotis irnpi • grnt ion -- 1 ' ds' Reau- 
| thump Bion^ographu-il repeal t In*- on (he tidal /('lie 
,d tlu isl.md of \ eu R I , o|s^(^n Bi ulivpicnsm .md 
apferisiu m lb. gel uis (i« t m s \| Vvniuul < c ml igious 
oil'-InkH’s -!omali(.' in shei p and goafs <1 dc 

| Toni Mah uni l<>i (he n*i nitsM in lion .»f ilu* m.mu-| 
m ri; ( \ of Leonaido c| 1 \ uu 1 in the* Jihtatv of the! 

Ii.siiiule 

I ho ssh s 

Roval \vadcmv of Itelgiimi, Xovinlnr M O.' 

' Ci sain in Ilu (ban (' Scrvais • I In gtonnhv ( ,f the 
(H«rdudii>n 1 . Hodcaux • \ rafie-tiai involution with 

three oomls of toimideiue belonging 10 an algebraic 
sill f.K e of flu thud species. 

Books Received. 

Wages ami flu* Com of Livim* Bv Hr C. V. 
Orv^dale Pp ;i. (London • MalihtiMan f-eague.) 
Otl 

The Malthusian Dot trine and us Modern Acpe< ts. 
Bv Dr (' I )i \ s.iale Pp bS. (foiuloti* Mal¬ 

thusian I eague 1 

Problems made Easy for Preparafotv S('hoc»|s ’and 
Hie Lower Forms m Piihlh Schools. Bv R. 1 00tell 
Pp (\V uielu’ster Warren and Son, LkJ.) 3?*. 

net 

Alternating Cuirf*nts. By C. C. Lamb. Part f, 

Pp. viij+73. Part 2., Pp. vtp-Flay. ^(Gdrhbridge *. 
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the University Press.) Part i, 5 s. 6 d. net; part j, 
•t>d. net. 

Market NurM»r\ Work* \ Series of Six Book', mi 
Cultivation ol Chops for Mailvi Bv I- | 
Uht*r Vol. 1 : Glasshouse and ; ii»■ Proposal mu 

Plaits Pp M*i +\75 ^‘»h GkA.sslmusi 

>ps Pp \\ + ??. (London. B< mi Bros., Ltd 1 

(n/ era h 

VrnoM *s \niUial \ ol J | o| the Pun ess \, 11 
>k anti Review of the Gi.if>ha Ait-, ujz.? Fdifid 
\V. Gamble. Pp \u I 0 1 f plan s. (I ondmt 
tv Tumi, Humphries and (\> , l.itl ) X\ n**t 
V<an Research and the (iieat Fisheries. B\ 
r L Howell. p.p. jjoreo plates * \ maps 
tfuril Clarendon Press) iSs n« t * 

,etier s io M\ Grandson on the World \botii Him 
tin' Horn Stephen, Coleridge. Pp i4 (London 
Is and B<ion, Ltd ) rat 

'he llandiu.ift \n of U.^in^ B\ 1 \\,, ( ,d. 

ise (Oxford 'leehrmal Manuals ) pp \ii ^ 
ndou Henn I'mwil. and lluilili i and Stoughton ) 
net 

Te\r-ho ( >k of 1 nor j4.mi1 < ’liemisi j \ Bv Prof 
F Modem.in. Sixth h'.nelish edition, rr vised 

rad in Kurdish in « o-opei alien with 11 C ( ’oopei ) 
\i1if52X (New \oik | \\ ile\ and X oils, |ia , 

ulon • Chapman ami Hall, Lid) i<p net 
Joint ill.irv ( hernii.d Maius.opv B\ Pmf K M 
mint. Soioml edition, patllv n-wiilttn and 

itgrd Pp x \ i a (New ^oik J Wilrv and 

s. Irn ; I guidon • Chapin in and Hall, lid) a-,? 

he Kmission of Kle< It ii il \ fiotn Hot Bodies |>\ 
f. (> W 7 Kirhatdson (M<uineraphs on Ph\*n«. I 
md edition. Pp x tit 1 p*o (London l.oii},;ni.mx 
mi and Co ) tin, net. 

afuiFtrv of Munitions ami Otpariment of St anil 1 la 
id industrial K<si.u<h 'le.lmii.il Roonls of I".\- 
)**i\o<; Snpplv, 0,1; j.,r.S. No ; 'I la* '1 la on and 
■actin' of Ai id Mixing Pp \ifnC (l.ondon 
Of: Slat loiin \ Olt'a. ) 1 .■ mi 

I he l’s\(holoo\ of Mi di< im B\ Dr 1 ’ W 
’’tchrll. Pp. Mil 1-187 (London* Melhnen and Co., 
d.) 6s. net. 

Minna] Report of the Meleot oh ,i‘u ,d Commiil.. to 
e Air Coma il l<>i tla \r.n eial.il usi Mu.h, i-i.-i 
i\l> 7 * (London II M ''i itinm 1 \ (>lln e. 1 js m 1 

I he Hislruit d (ito^iapln n| the \\ < .ddm lion 
hiduslu U\ \l C Del ,n\ (Histora olt ipha d 
Uonopiaplis ) Pp hj ( 3 mips (1 ondon Imiui 
h os , I .td A jv («/ nf t 

la Math te rf Pl'rierj^ie* Sr Ion la Tin'orie de la 
velntix it/ el la ria'*o, io di < Otinnf.i B\ Pro) 1 . 

Cougar Nouvi Ih idltion Pp xnt-ii. 1 (Paris 

kttUhieiA ill its < t ( a* ) <) ^o fi.uus 

1 la* Manufai lure and t'ses of Kxplosive-, with 
\otes on ih, it ( liar rielei i>t«( v and T< -Mne. Bv I >1 
v. C. Kama r (Technical Pi imer Series) Pp \i, 1 
• (> (London • Sir I. Pitman and Sons, Ltd ) 

! -v 6d. net. 

Dictiomrv of Botanical Fiptiv 'dent-. Ftench- 
•mulish (a 1111 m-Kiu»Iish Bv Dr F \i tsdiv acei 
>'d F M Smilev. Pp. 1 (Baltimore, Md • 

A dliams and Wilkins Co) 1 dollar •« 

V01 lesun^en uhi r Tla rmodv namik. B\ Prof Dr.- 
Max Plant k Scchsle anil an Pp. x f (Bulm 

and .Leipzig* W De (irmtrr and Co) i .>S 
shillimts 

McddeleFcr fra Kommissionrn for I Tax undt r s<»c 7 I 
ser. Suie Fisk, ri Rind 6, Nr. our Danish 
fnvpstljjntions of Plaice from the North Sea. lulv, 
r9;Q-Julv\ T020. By Dr, K. Smith. Pp. 68. (Koben- 
havn : , <^A,. ReUzel.) ; /-, v 1 
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Imperial Water Power. 

"'I II. issue o! the ihit <1 ;uvl lm.il teport ol the 
W ater-Bouer Commit t»e of the Conjoint 
Board ot Srjent if ic Societies is ,t him ]\ remindei ! 
>•! the important e ol a mallet which has shangelv ; 
I ah t| to engage the attention of the < ommunits at , 
huge, notwithstanding its general peisj)ii icilv ol ! 
judgment 111 repaid to industrial t nferpnse, It 
''as pointed out in these < olumus in September, i 
i< f■ v s, that tilt nttionni stores of solid Jetl wcic j 
1 ’• from inexhaustible, and that tin \ wen Ik 11114 i 
di jilefed with 11 ( KK ss prodigality, while, simul- j 
tiiiemisb, another somre of energv, \j/. water | 


I rade. ’ And we are, of com sc t aware that 
L\<li <>g 1 uphieal investigations orpine time, often 
a \< 1 \ lo m time, I \ tending o\ ( r peiiods of VOai’b 
w !u( h may well run to twwitv or e\ en moic. 
Ihinloie \u ha\e n«> wish to indulge m pig¬ 
nut m c 1 1 it u e m, hut we .11 e bound to ion ilk that 
the unis e\ uh m e wlu«h lia> '•o In In en adduced 
ot definite pioje. ts 111 \ nw has been tin ill-litncd 
a’liHiunt 1 nu'iii of fhe Si ’ cm ban age -1 lieme a 
si h< mi of set'll (u mentions magniituh, founded 
on data so inadequate, that the pnblie n hoed point 
blank to h. 1 \ t am thing to do with it 

In the piesent notice we 1 online oui uIm rva- 
fions to flie siibjei t-matter of the upoil, and its 
! loin Den pages demonstrate in the most pointed 
wav llie dispai it \ rxnfiii^ belvvet 11 the steps tak< n 
m the Cnitid Kingdom and those in other »coun- 
iries fin the development ot natural somees ol 
watei powir. J.et us cxliaet the following Bible 
comparing the summaiisi d Injures ol the hvdraulir 
pow er s ol the \\orld : - 

r* h oil ute i*f 

11\. 'i 111I11 h.v . {full j ,i\ .ti.a»i« 

, -- i" *0 in 

* \v 11 ii a. • 1 '■ \ 11", 11 ■ 1 i'i<si*tii 

i l i*\« lupcit. 

bui'ipi’ (t iff DM 11 \ 
ltal\, Swit/t 1 l.i 1 oI 
spar n. S w < <1 1 • 11. 

\ 11 st r la- H uiiK‘1 1 \ 

I* 1,1111 c, .uni \<>i 

wax) I ,""onu - | * ,Mo 

t’niti'h St it*'. . ... u, ,<«• ,fl i 

I’.ntrh Jahj'iie i>.><m ,."<>00.,.. so 

d lie comparison is unlav ourable enough, but 
lh<- i.isc of the Hn 1 1 si i hnipii'* bn onus ninth 
worse rf we e\< < pt ( anada, when* about ~2 per 
1 ent of I he British total is develop'd. ReCOU- 


povwr, read) to hand and onlv awaiting dew lop- ! 
merit, was being allowed to run to waste. In- ; 
( ' ifablv, sooner or later, the value of this natural ■ 
"apply of energv would be bound to demonstrate ! 
it sell, but meanwhile no spendthrift could be more 
indifferent to the squandering ot Ins patrimnnv 
than the average nti/cn to the loss of tins lorn) ot 
his country’s wealth. Although bv no means so 
ueli endowed as some other countries, it is esti¬ 
mated that Great Britain has a potentially utilis¬ 
'd >lc amount of water power of more than a million 
horse-power. Less than a tenth of it is actual!) 
developed. This means that some nine hundred 
thousand horse-power is being dissipated, minute 
by minute -the equivalent of the consumption of 
Ht least four to five million tons of coal per annum. 

It is true that the report before us states that, 
as" regards the Cnitcd Kingdom, “aitive investi¬ 
gations are being made and definite steps taken 
by the Committee, appointed by the Board of 

x ,NQ. ajjt?, im. .1^8] - . 

■ ’W' 


the lalilf, «ilh tfir I'nilrd M.ilcs .mil 
t'.mada jmnlh im lu.l. fl in \oilli Amen.;., uc 
lm I : 

I'm 1 nl.lKf of 

llwii nlllr lim < ]> W> ! »^ -ill ll)lf 

x, ,, 1 . 1 , 1 - 1 I -<1 \>iWnl 

cl. vlnpH. 

KmiK 1 I, Vnmkhi 

\<ii 1 h \nu-iH .1 ,U so.iooo a,Me»5.<)...» i/j 

IJntish KmjHH u v 

rapt (kninda) j 1 ,j. 10 if>o 1*7 

It is scauelv a matter lor wonder that tin* Com¬ 
mittee's comment is that "the figures alfoid sit ik¬ 
ing ev idem e of the relative scope for dewlopim nl 
through the hmpiie." The Committ< e adds ■ - 

“ Taking the h.mpne as a whole, no attempt is 
hemg made to ascertain the total hmhiims. to 
set me anv urnlormilv in methods of investigation 
and icrording of data, to eniouragi sin h mw-stj- 
git.ons as are being mad*', 01 to < "lh • l 'he in¬ 
humation as it homines available at a * entral 
butoau. At present not him an approximately 
complete inventory exists, much less the prat Beal 
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and commercial information that w^ultl assist 
development of this important national resour* c 

The report contains a summary ot the informa¬ 
tion w Ini 1 ), miii c the hsuc of tin- caihcr reports, 
has come to hand rt spelling India, ( « \ 1 *>n, British 
hast Afina, British Huia'ia, New ‘south Wales, 
and Vm toi ia. 1 he information, though ser\ a < able, 
is of tin siantiest i li.ir.ii !« r, and rn< r» l\ tom lies 
the Inii^r ol the subjf» t 

I he Committee thin alluih s to the pioposcd 
Jmpenal \\ ah ef’nui i Boaid and makes sugge s . 
tioiis as to (hi punt ipal objmts for which mh h a 
board wonhf be lormed 1 lie following i on* 
elusions are aimed at:--- 

A. - fh.it, m view of ',h( immense water-power 
resources known to «\isi m ibe Lmpire and ot 
their conunei. ial \alm\ it is of urgent important e 
that ade(|ual< m< asiires should he taken to pro- 
mote-l he de\i lopment of ihest risourtes. 

B. 'I hat, in many parts ot the Frnpne, it is 
most desirable th.it r< cords of uv< r-llow should 
he instituted and maintained if they are to con¬ 
stitute a sale i omnn roinl basis for power develop¬ 
ment. 

C. I bat the creation ot an Imperial W ater- 
Power Board, witli extensive powers to carr\ out 
a comprehensive policy for stimulating*, co-ordin¬ 
ating, and, where necessary, assisting sucii 
developnunt thtoughouf the Fmpire, is needed. 

1 ). 'That a great impetus would be gi\en to 
the investigation of water rt sources in the 
Dominions and 1 )e pendencies, b\ the creation of 
such a central boaid to assist and to record such 
information for the assistant e of commercial 
investors. 

*E.- - I hat the gieater uniformitv of methods ol 
investigation and iccording to be secured bv such 
a board would mm h increase the commercial value 
of the information 

F. 'I hat an Impeiial Water-Power Conference 
he convened in London, if feasible, at an earh 
date I he Committee understands that a proposal 
has lx en made to hold such a conference, and 
that this has been coidiallv received bv the repre¬ 
sentative of those of the outlving portions of the 
Kmpm vvhiih are most dirc< tlv concerned Such 
a confluence would otter the opportunity of dis¬ 
cussing mattcis of poliev, administration, uni¬ 
formitv ot investigation and record, in connect : o- 
with water power dev elopnicnt, and could not fail 
to have a usi ful <tfii t on such development. 

The proposal lor an Imperial Water-Power 
Conference to be held at an earh date is particu¬ 
larly welcome, and we trust that it will he 
adequately supported. I he lime 1 is certainly ripe 
for a gathering of this kind, and it is to be hoped 
that it will serve to kindle practical interest in a 
subject of the most vital importance to the indus¬ 
trial development of the Bmpire. ^ 
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We cannot conclude without expressing, t 
great indebtedness of the scientific community 
the Commit 11 e for its painstaking researcht 
and esp.11 lyllv to its pnergetic sc< retsiry, Pro 
A li. Gibson, who lias admirably collated ai 
summarised tin matena! tin imbed to the Com 
miltee and, b\ his untiring cllorts, has render. ■' 
passible lhi> presentation ol I he three sueeessn 
ri ports 

The Denomination “Chemist.” 

KIT‘I.Ml chemists arc pla< cd in the anomalous 
position, not occupied bv their brethren in 
other imlised countries, ol sharing their denom 
inalion with prai titioners of a different < raft 
namely, pharmaev It is, in fait, onlv bv courtesy 
of the Pharma* eutical Society that they call theru- 
m Ives (hemists, bec.msc, unless they hold a quali¬ 
fication from that body, they in'* not legally en¬ 
titled to do so [ he Pharinai y Acts Amendment 
Bill, icad tor the first time in the House of Com¬ 
mons on November 3, aims at eorrcLting tins error 
in (x 1 upatlonal nomenclature bv eonb rrmg on thft* 
Institute* of Cbemistrv alone the authority to 
designate auv person a “chemist,” simultaneously 
giving to the So<’i< tv of Pharinai y and Drug Store 
Proprietors of brc.it Britain power to place 
persons on the pharmaeeut ical regisU r 

It is greatly to be hope cl tli.it this, or sonir 
similar measure, may find its wav on to the Statute 
Book. The disability it set ks to remove has long 
been the source of inconvenience and vexation to 
chemists, but prior to the war it might have been 
claimed that the matter was a domestic one and 
did not affect the* public welfare. Xovv, however, 
it is mori than ever important that the public 
should be assisted in realising the* y ital necessity 
of chemist 1 v, m common with other branches of 
science, for national well-being and progress. Part 
of the ignorance which prevails in the public mind 
concerning chemistty may be traced to the nominal 
association ol the subjei t vvuh pharmacy, an asso¬ 
ciation from which pharmacists themselves do not 
derive anv benefit, and wlueh lias led them to 
adopt a variety ot sub-titles, including “cash 
chemist,” “stores chemist,” And “Continental 
chemist." Indeed, it may be argued that pharma¬ 
cists also have suffered from this confusion, be¬ 
cause the daily Press, in despair of explaining the’ 
position to the public, commonly refers to ch cm titer 
as “scientific chemists,” thereby implying that 
pharmacists are not scientific, and thus casting art 
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undeserved slur.on'an honourable and useful call¬ 
ing- 

It is quite rational that mam pharmausK -,1 k mid 
txhibit reliKlanee to part with a title to hull the\ 
have legalh held since the Ait id 1X51, ami .me 
hallowed In the l.ict that sonic of tlie rarl\ 
-.hemisls (or example, St lucle were pr.ietbing 
pharm.n ists. In the course of \e,us, Ibiuuii, 
41 id following the eccessarv classilii ation ot mini- 
metallic chemical observations in a tlidim t bi.im li 
of si jentdie knowledge, the extension ot ihenustrv 
has passed almost entirely from phaimacisls, uho 
iti thus designated l>v a misnomer. Il is the 
impose of the I’harmacv Acts Ann mlfWrnt Hill to 
1 cl 111tins irrcgularitv as from tin lust da\ ol 
l.lllll.ll v; t 11)25. 

In View of the laudable object ol the Hill and 
lilt support which the principle at least might 
lie expelled to ru me Irnin chemists, it i- dilli- 
1:H to understand the a. lion of the promoters in 
holding; thciiisdves aloof from the Institute ol 
C|i< misirv, and not i\en consulting the cotnuil ol 
that bods. Consequent on this omission, the 
0tf1Ci.1l attitude ol the Institute has now been set 
torth 111 a letter Irom ihr regi-trar to the pro¬ 
moters stating that the tpuncil wouhl welcome 
any lrgid.ilion tending to rfinmc the jiri-sent 11 in¬ 
fusion, which it deplores; but it dissociates 
itself from the ’’Oggcstion that it should 
he iepresenleil on the central count il, which, as 
jiroposed in the Hill, would he roneermd with the 
t: nrmaecutieal reqisler. This altitude will he 
approved .alike hv pharmacists and bv ehemisls, 
fur flu latter have not the slightest ’claim to par¬ 
ticipate 111 the reqistiation ot phut mat isls ; 

1 liernivts luive never suggested, or even .onlem- 
plated, ,in anion whit’ll pharmacists iwsldiablv 
’Vould resent as an intetli n nt e with tin ir own 
Hint lions. 


Echinoderm Larvae and their Bearing on 
Classification. 

•S Indio v of llio jtovt'lopmcni uud Tnirind Forms of 
Ffchinndoynis, Kv Dr. III. Morfensen. l’p. iv 1 
2>n o dd plates, (Copenhagen: (i. K. ('. (huf, 
VIa\, it)2i.) 2I. 2S. 

T HK development of Mehiriodernis from the 
egg presents one of the most striking ol 
life processes known to us. The changes through 
which the individual passes are even more remark¬ 
able than those accompanying the more familiar 
metamorphosis of a caterpillar inlet a butterfly. 
V?? ^R'g TjeveJops directly into a free-swimming 
y/OM' SV.'IA -Mai A ifhOT.vJi.C ■ - i'o U a. 
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larva ol ^ilateral structure, adaptt'th u^SrtciSt 
c.»ses for fjclagic life; within 1 hi> larva there ist 
gradually loimed a body with iadi.il ‘structure *ittd 
spM ial oi^.ins, whuli, hnn^ mi luc from the 
I n v a, brows into tin- adult sia-tmhm, starfish, 
cnnoid. nj holothun.ui an adult i.imK fiec-fiofd> 
ing and gemt.div abiding in one pi.n r. It 
almost as though thru* were .in alftrmition of 
i-iiirialions, a>> though the laiva bon* the voting 
t-t hinodei m as a motlui brats a < luM . and this 1 
idea, though not ically justified, is Ion ibly re¬ 
called by Ur. Moittnsen's account ol an ophiurid 
larva, whuh, alter dropping- the young brittle- 
star, piooeeds to ieooimlitute it-, own body, and 
continues life as an independent individual. Ur. 
Mmtensen i w n suggests, rather audai iouslv, that 
it may repeat the metamorphosis. 

It is with those larva' that are adapter] to (X 
pelagic IIIe that Ui Morlensen is mainly con¬ 
cerned I In adaptation consists largely in the 
development of lone; roddike pio<«sses, generally 
known .is aims, although thr \ ha\i nothing* to do 
with am stun Hues so < ailed m adult <*« hinoderms. 

1 ht sc prof t sses s( i \e as balaiMvjs and aid the 
flotation ot the tun vieature In only a lew foipis, 
howeur, do the skeletal rods support any paddlo- 
shapi.il ( \p.mston nt the soft tissues, and in only 
one, here liist made known hv Ui. Motlenseil, 
t an th<\ he moved like oars hv means of special 
tmiseh s. 

I he absolute distim tioti hetwicn the larva and 
lh(‘ adult, < oinhim d with the difleretue of habitat" 
and the dilfu nily of i .using all the stairs in an 
.Kjiiamim, has long hindered the attempt to assign 1 
the vanous larva* to tfuii icspritivo species. They 
have, thin Ion*, lot ]>ia«tical t nmcniim r, been 
(lassilud and named oil an imhjxmhnt system. 
In the pieseut woik Ur. Mortinsen's < hiel aim 
has be< n to deetde how lar this . lassi Oration 
agnns with tli.ii ot the adults, nr, to put the 
matter in auotfur way, how lar the differences 
and rescmblaiit es ol the larva' thiow light on the 
albmties ol the adult genua and spe< is lYevi- 
oiislv tin pehigu larva* ol about stveuly vaiiolis' 
tihiiuxlerms had been ukntdied, and Ur. Morten- 
sen hi re des< nhes the divelopntent of fifty-five 
foims pn \ miisly unknown. I he data, therefore, 
though relatively \erv lew , aie enough to wat rant 
a disf ussjon of the probh m. 

In so many instances rlo the laiva* ot < losely 
related speues resemble one another, so otten (\o 
the larv as ol allied genera agree in impoitanf (.bur¬ 
nt ters, so distinct are the larval lotins of the 
several orders no less than ol the classes, that Dr, 
Morlensen is justified in his < onrlusion that simi¬ 
larity of larval struct uie implies the i elation ship 
of the respective adults. The converse proposi- 
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tion, that lorms with essentially different larv;e 
arc not nearly minted even when thclc is some 
resent 1)1 .uh e bit wren the adults, niav lead to dis¬ 
pute when aj>j)lted to partic ular ( axcs t Hut the 
conclusion < an lx tested |>v ofh< r t hai art* rs hor 
rnstan<’f , a Mcdin r? run an s< ,i-urf Inn, s/>/nicw- 
(hhuit gi ,///nhn a|)|)i (>af h« s Sti ongv !o< enti otus 

in cerium leaf m cw lu< h hav <• It d Di II F Click 

t<* refci !t to that gt Dll'- Its ia»\n, howrvei, i-. 
found to ague with those oi tin Toxnp 1 a u-.tube, 
not with those «»f Si 1 un^ \ lient 1 < .1 us A Lurlv 
H st »s alfordid b\ the minute sltix tines of 
the pet In 1 liana , and this* roulirm the (omhissm 
drawn from tin laiva- Although we have as vet 
only landom dimples of laiva* ln«m the thousands 
of living luhinoiletin spe i i< s, still observation, so 
far as It has gone, does mdx ale that heie is new 
and valuable evident e of alhnitv 

In dunlin^ attention to 1 his cv idem c, as when 
he demolish al« d the import.mre of the micio- 
sropn eha 1 x lei s of spines and pedieellan.e, I)i. 
Moitcnsen has pi muled the system,dist with a 
new im 1 hod. It is unfoi tunate that neithrr ol 
these tests < an (save m some <\<rptional speci¬ 
mens) lx applied to fossils. 1 hev < antlol oppose 
the pakvontolog k al argument, hut thev < annul 
assist it, vvr < an onlv sa_\ that, tor gcnealogx al 
tiers based 011 the evidt m e ol dead aiuestors to 
he oiriei t, the aiiangcnunt ol (Im ii ultimate |i\- 
,U| g s must au ord. with tlx e\ idem e of then 
larva* and ol then anatoim gcnnalh In so tai 
«ls the methods aie seund, theie < an be no confix l 
bi‘twcut Ibem I lx- unsound tin thod is that u bn h 
rHtes on onlv one or two < harai lers and m addi¬ 
tion too olh n ignoits their historical dev dopment. 

I ho Vjnatei weight should ulwavs he atla< hed 
in b ,( ‘ 41 bl< 1 <haia<lei \\ lx n pakconfologv can¬ 
not tell us dire< 11 \ w Im h this !s , we ma\ assume 
that <.hata<teis h ss Ido lv to have been modified 
hv changts m tlx envimnment are the older. 

I hat pnix iple is, one supposes, consciously or suh-. 
consciously the lusis of the ill-e\piessed statement 
that anatomical < haunters an* mote impoi- 
tant than « \tei nal 1 flat alters. The microscopic 
structure ol a minute spme is, whethet “ anatomi- , 
t«d ’ oi not, six h a persistent chain* lei Suni- = 
lath, pclagx laiv.e, living in an environnxnt j 
naluiallv Mibjtx l to little * hangc, must tlx rnselves j 
remain Ion- urn handed, and should therefore 
yield cvidciuc ol allmilv moie readily than do the 
lati'i stages m tlx u vailed and variable 'surround¬ 
ings. 

It would he w 1 al isonie to m p< at lx re the numer¬ 
ous puitxuku eom lusions whxh I)r. Mortcnsen 
bases on t he t cm mblatu e ol the larvie The 
F.ehmotdea \ u hi tlx' most tesults : one t an recog- 
NO. 27IC), VOI., ¥08] " 1 


I nise a distinct larval type, for each of the ord 
! Spat angoidca, Cl vpeastroidca, and, probab 
| Diademoidea, and lor most of the main families 
the regular lohinoids. The classification of t 
()phimoidea is. admittedly, so unsatisfactory th 
it has not been possible to correlate tlx* accepte 
families with definite larval tv pcs, but for tfi 
Asttionha tins lias b< en done to some extern 
1 lie laiva* of the Jlolothuriaus are not vvel 
known, and the CrinokN have not vet furnished ; 
single pi lugir larva. 

Fortunately the sfu dy of the larva* opens u; 
nion gt rural questions, and m.ni} will wish t< 
know whether Dr. Mortcnsen has anything to sa 
on the interrelations of the classes or on th 
origin of I fie Felunoderms as a whole. He point 
out that the Brachiolnna larva of starfishes vvitl 
its six king disc, being found only among tHe moo 
specialised lorms, must itself be a late develop 
ment, so that the sucker cannot lie homologou- 
with the stalk of the C'rmoids. .None the less Dr 
Mortcnsen expiesses his “perfect agminent' 
with the theory which derives all lv hinoderm; 
fiom a simple, bilaterally svmnietrical creature - 
the Dtplcurula now ri presented by the carlies 
larval stage in each class, and which explains tht 
tive-ia\ed synunct 1 y and the torsion of the in¬ 
i’ rnal organs as du<‘ to the fixation of the 
Diplemula and its change into a sessile anirna 
with iijivvaicliv due* ted month and vent. Seeing 
teat Jin', theorv was published in 1900, it mav he 
lx Id to have, attained its majoritv. I he later 
thrones ol Simroth, A. 11 . (dark, and J. F. V, 
Hoas are touted by Dr. Moitcnsen with some¬ 
thing as near to contempt as this conrtious waiter 
ever p< units himself. Hut as to the origin of the 
Diphutulu, Dr. Moitcnsen will express no posi¬ 
tive opinion, lie sees no connection with the 
(Aelcnteia. Certainly the transition was not 
diieit, as Boas suggests; but a possible series of 
tntemu ili.ile stages was sketched hv -the writer 
ol the article “ Fchinodernu ” in the “ Kncydo- 
p«cdi.t Britannica,” Kditions X. and XL (1902, 
an article always overlooked hy writers out¬ 
side (treat Britain. 

Other matters ol general interest, such as geo- 
gtaphical distribution or the. influence of tempera¬ 
ture, must he left for those who an* wise enough 
fo look for themselves at this clemly written, 
admirahlv illustrated, and well produced account 
of a long si ii(‘s of difficult observations. In these 
hard times we arc more than usually indebted to 
the (Airlsberg Fund, which has rendered possible 
the preparation and the publication of Dr. Mpr- 
tensen’s richly suggestive studies. 

F. A. lUlUER. 
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Electrotechnical Theory. 

j) The Theory of the Imitation ( oil. By Prof 
K. lav lor-J ones. Pp. *1+217. (London: Sir 
‘ 1. pitman and Sons, Ltd., 1021 ) 12s (></ net 

j) The 'theory of Dm\t-i urrent J)\mnuo\ iiml 
\ Motor n. By John Case. Pp. xin ! iq<>. (C am* 
bridge: \V. Hitler and Sons, Ltd., 1921.) 
15X. net. 

,(3) Engineerm <j Tiled rutty. B\ Prof. R. (>. 
Hudson. Pp. v m + 190. ( New \ ork : John \Yile\ 
and Sons, Inc.; London: Chapman and H in 
Ltd , 1920.) 135. 0d. net. 

(1) \ LTHOrCH it is more than ninetv years 

ago since Faraday made the* first in¬ 
duction cod, yet it is only quite recently that a 
salisfac'tor\ working theoiy ol it has been e\oh ed. 

I tie problem is one of considerable commercial 
importance, lor induction cods and magnetos aie 
widely used for ignition purposes in gas and 
petrol engines as well as for \-ray work and 
radio-communication Prof. '1 as lor-Jones has 
made a special study of the problem, and the 
theoretical results deduced Irom his nsc illation 
transtoimer theory arc m good agreement with 
experiment. 

The principal hypothesis he makes is that after 
the inteti upturn of the primary current the system 
acts like an oscillation transformer. 1 he cui rents 
in both ihe primary and secondary cin mis a< l like 
systems with two degrees ol freedom. Ihe wn\e 
of current in each circuit has two oscillatory com¬ 
ponents which ha\e in general different f r« - 
cjueneies and different damping factors. \ he y 
sometimes also lia\e different initial amplitudes. 

J he author’s method of treatment is similar 
'to that adopted by Drudc*. As the' \alue of tin* 
curre nt in the seeondaiv at am instant caries 
along the lc'ngth of the wire, and as u is pra< 
tically impossible to discuss distributed mutual 
inductance, the author supposes that the re is a 
“ mutual coefficient ” between the primarv and the 
secondary, and a diffc rent “mutual coefhc icnt “ 
between the secondare and the* primar\. He is 
also forced to suppose that the distributed capa¬ 
city of the coils can Ik* imitated by localised con¬ 
densers placed across their terminals. Making 
these assumptions he has to find the roots ol an 
algebraical equation of the fourth degree in order 
to solve his differential equations. It is shown 
that in certain eases the* solution can be simpli¬ 
fied considerably. 

This theory shows how to calculate approxi¬ 
mately the size of the primary condenser of an 
induction coil in order to get the greatest differ¬ 
ence of potential ^between the secondary terminals 
while the experiments * .^how that the simplified * 
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lonmihe obtained by neglecting the resistances 
of the toils arc* a help in practical work. Very 
interesting photographs ol the wa\c form of the 
sec (Midai \ potential aie Town, and useful dis¬ 
cussions nt the problems ol the 1 esla toil and the 
high-tension magnelo are gi\en We can recom¬ 
mend this book to research wnrkcis. 

(2) Ibis book will prove vciy use lul to students 
who an reading lor a degree m engineering 
science. lhcauthoi develops in a vets intelligible 
way tin* tbeoiv underlving the design, operation, 
and testing ol direc l < in rent mac hint jy He dis¬ 
cusses tlu- dynamo as a mat lime lor com citing 
mechanical into electrical energy, and the motor 
as a machine lor doing the icveise opeiation. 
Ihe use ol dn eet-eui 1 ent motors 111 traction 
systems is also discussed, and then* is a ejiapter 
on boosters and mulliple-w 11 < systems A special 
feature of the book is the large number ol engin¬ 
eering problems given, main ol which have been 
take'll Irom recent university examination papers. 
It would have been an impiovement if the answers 
to all ol them had been given. 

When discussing the hinting and cooling ol 
dvnamos the author regards the he.it dissipated : 
being mamlv due to radiation. \s a matter of 
but, the gieat bulk ol the hc.it dissipated is cjue 
to thermal convection Ibis is the* reason why 
it is (iistomatv to make ventilating dints so as 

10 sei lire a good circulation ol air, the* loineetion 
me leasing as the square root ol the velocity of 
tlu- air current. We notice that ihe author adopts 
the induct ion-1 ac tor method ol discussing the 
motor problem .1 method fust giviii by Cams 
Wilson many yeais ago. It seems particularly 
helpful wlnii dismissing mime in .d examples, A 
\er\ neat graphical method of obtaining the losses 
in a machine b\ letting it slow down and getting 
an angular velocity time curve by means ol a 
tachometer is also given, and the geometrical 
data found horn it give the required » onstantSv 

WV have found little to criticise m the book. 
In the stalenu nt ol 1 nr.itlay’s law given on p. t 

11 should be staled that ihe induced K M.F. is 
due to the rate at which the llux ol induction 
(not the number ol lines ol lorre) linked with the 
circ uit is altering: the complete tor inula (11), 
p. to, for the sell-irtductam e of a pair ol parallel 
wires is not correct, for the second term should be 
1, and not 2. There is a mistake also in the 
numerical working out of the example at the top 
of p. II. 

(3) Junior students in tec hnu al colleges can be 
recommended to study Prof. Hudson’s text-book, 
ft can also be commended to the notice of 
engineers who desire to revise their knowledge 

v pf" the principles ^ which electrical engineering 
; /’ " R 
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is based. The principles are clearly and concisely 
staled, the author’s aim being to develop the 
reasoning power of the student, and not merely to 
give him disconnected tacts. 

The junior student who has no teacher will 
probably find many difficulties m the book, i he 
two-wattmeter method of measuring power in 
three-phase circuits is given so concisely that we 
doubt whether any reader who comes across it 
for the first time will be able to follow the reason¬ 
ing. We think also that it is a pity Kelvin’s law foi 
the maximum eflii ienev of power transmission 
lines is merely stated; a proof could have been 
given in two or three’ lines. 

The author has adopted the recommendation of 
the International Klectrical Commission, and calls 
the unit lube of induction the Maxwell. lit’, 
however, Calls the unit ol magnetic tins density 
—i.e. a Maxwell pel square 1 entimelro • the 
Gauss. The recommendation ot the l.K.C. is 
that the unit of magnetic' tone be called the 
Gauss. Magnetic fence is not mentioned at all, 
and Up to a certain point the author stems to get 
on very well will out it. His definition, however, of 
permeability as the ratio of the magnetic (lux at 
a point in tile medium to the magnetic flux at 
the same point if an infinitesimal portion ol the 
medium at the point were removed and air sub¬ 
stituted is open to ciitieism. 

Teachers lincl it difficult to give a satisfactory 
definition of the capacity or, as the Americans 
call it, the capacitance of a condenser. In this 
book it is defined by means of the charging 
current lor a given sine-shaped wave ot potential 
difference applied to its electrodes, and this gets 
over many dilticultics. Mcuury arc rectifiers, 
which can often advantageously replace rotarv- 
or, as the Americans call them, svnehronous - 
converters receive a chapter to themselves. 1 lie 
hook concludes with .1 large number ol photo¬ 
graphic repioductions ol the latest types of elec¬ 
trical machine-! \ and apparatus. Some ol these, 
however r.g. the eleetroh tic lightning arrester - 
are not deseiibcd in the test. A. R. 

British Scientific and Technical Books. 

.1 ('aluloguc vj British .Sc ii'tftijic in id Technical 
Kooks fuarniie I’t'crv Branch of Science and 
Technology, carefully (lawified and lmle.\ed. 
Prepared by a Committee of the- liiitish Science 
Guild. 1 ’p. wiii-j yyo. (London: British 
Science Guild, o John Street, Adelphi, W.C.2, 
1921.) 1 o.v. net. 

T would be diificult to discover many readers of 
Nature who would 1 'not be interested in the 
present volume, and would wpt^rtd'"it a\> ; use(uj( 
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addition to their libraries. Hithertg the infortn - 

tion within its covers has been obtained only 1 , 
the wearisome perusal of some 120 publisher-' 
lists, with their varying methods of classification 

The volume is a result of a desire of the Hritisn 
Science Guild to make a complete record of scicn 
tific and technical books, other than those intended 
for primary schools and elementary volumes tn 
like nature, in the current lists ot publishers in 
the United Kingdom. No attempt at selection 
has been made by the Committee, and the present 
writer is of the opinion that this course is a wise 
one. There are many works which are condemned 
by one authority and yet are recommended by 
another. The whole difference lies in the point of 
vision and the purpose lor which the work is 
wanted. This being so, it is far better to place 
before the Inquirer a list of honks on a given 
subjei t and let him make his choice, knowing as 
lie probable docs hi - own requirement. If skilled 
advice he neided, with such a list at hand it is 
probable that any expert would be willing to give 
advice. 

flic entries arc arranged in subjei I order in a 
cl.issilicalion devisid to be such that, so far as 
practicable, related subjects are placed near to 
one another, the titles under each head or sub¬ 
head being arranged alphabetically ui cording to 
authors' nanus. 

II there is any doubt as to the particular group 
or groups in which a subjei t would appear, a 
icferenie to the alphabetical subject index at the 
end of the volume at once indicates where it will 
he found. This alphabetical subject index adds 
considerably to the value ot the work, as it is a 
guide to the contents, rather than a mere indica¬ 
tion of the titles, and it is evident that much care 
has been taken in its compilation. A vrrv com¬ 
plete alphabetical list ot authors, collaborators,, 
and translators is also included. 

The insertion ol the date of publication of 
nearly every item is an extremely useful feature, 
fhis information very seldom appears in a pub¬ 
lisher’s catalogue, and one is left in ignorance 
as to whether a book is twenty years old, or the 
latest publication on the subject. 

Apart fiom the purpose for which the work has 
been produced, it constitutes a valuable post-war 
survey of the British resources in this field of. 
literature. With its aid some lacunae may be dis¬ 
closed which, it is hoped, Britisli authors and 
publishers will he quick to fill. 

The trustworthiness of the volume has been' 
very thoroughly tested, and although some hun¬ 
dreds of item# have been checked,' the reviewer 
fcrffhd not serimfs rea|on Tor critiijisrn.a.j ATifyc 
paces. are*’ •ii'cdmy f to,• be" 
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Xjieeted considering the fluctuations in price | tion ol “Otronomira,” an Aristotelian \«(rk Which 
hich have occurred during the la'-t feu months. I is not In Aristotle, hut nttributn) hv the trans- 
'he titles of one or tuo important works do not inlor to a disiiple uho lived earlier than the 
ipear, but inquiry clients the information iliut second i entm\ it c . I he third work in the volume 
they aie out ot print, and thus do not come within ,s the treatise on the i onstitution ol \thens, dis-^ 
The scope of the book. What at liist appears to emend in a papuiis m i.Nqi. lire translation 
■be an omission of the valuable Reports on the is that origin,ills made by Sn h't< derie <>. Kenvon, 
;lhofyress of Applied Chemislrv, published liv jhe but now revised by him and in pan 11 constructed 
tSocictv of Chemical Industrv, is evidentlv due to from fr.ignunts since iliscoverid 
the derision that the books imluded should In W lu n we read \ristotlv we have in ketp rc- 

obtainahle through booksellers m the usual vv.iv. minding ourselvisili.it we hv e in a dilh rent wot Id, 
The reason for the ini lusion ot a work on “ Sea- ! h>r he set-ms to lie thscftxMiig aluavs our own 
water Distillation ” under the heading ol (leneral modern problems. It is diliuull to n.iltsc that 

(Chemistry is not quite tvisih explained, but it is questions so vital to us were eonmionphiee in 

■ prolialilv due to a mechanical unit in sorting the am ient world, and vve an often tempted to 

Stall slight blemishes do not. however, detrai I e\i bum with tin Hebrew preacher, " I here is 
Trom the value of the book', and considering the nothing new under the sun." It must be rather 
.amount of tedious uoik wliiili nup-t have been ,l shock (o tlfpse who have heard ol I Itales of 
incurred in its compilation, it is a mattei lor i oft- Miletus as tin lir-l ol the threat line of Ionian 


• gratulation that so few occur 

Booksellers and librarians would In well advised 

■ to include a copy amongst their works of every¬ 
day reference, as they will find that it will save 

■ them a great deal of unneeessarv labour. 

■ The volume is well printed, and the binding 
; should stand c onsirlerable wear and tear. An 
unusual feature is that the end papeis are vvhollv 


reinforced with a fine gan/c or " mull," m a 
manner which should t< ml to stlengthen the 
binding very materially. 

1 he British Scieni c foiild lias produced a 
notable volume, and it is mm It to be hoped that 
its sale will justify the expressed desire to issue 
an annual edition. I '. \V. Cl n l oan. 


The Statecraft of Ancient Greece. 

I he II arks of Aristotle. translated into English 
under the editorship of W. 1 ). Ross. \ ol. to, 
Pitliticti, ,bv B. jowett; (h'cominnca, In b.. S. 
bolster; Alhenicmiion /(cs/mWini, by Sir 
brederic fi. Kenvon. (I'npaged.J (Oxford: 
At the Clarendon Press; iq.ii.) 15s. net. 

T il hi new volume ol the Oxford Aristotle will 
probably appeal to a wider range of readers 
than any of the others, bemuse it deals with 
statecraft, theories of government, economies, 
and constitutions. 1 lie " Politics " is no doubt the 
best known of Aristotle’s Works outside the btxlv 
of students who have hail to read the treatises 
for university courses. This is m large part due 
to the splendid translation made by Jowett in 
i>S&v It is this translation which is reprinted in 
the present volume, revised and brought up to 
date bv Mr. W, D. Ross, the editor, of the series, 
Wity.it i? incjpd^d Mr. E„ S. ‘Forster’^ 


natural philosophers to hi* told that he once en¬ 
riched himM’ll by lomf-rin^ the olive presses. 
(Yrlamlv the moral \ristotle draws is designed to 
show that the philosopher despises wealth, for he 
has the opportunity of acquit ing great riches if 
he chooses to use his wisdom tor a worldly end. 
I he other story ol the man ol Sieil\, picsumably 
a banker, who used the money deposited with 
him to lm\ up the iron-ore, and made a profit for 
hnnsell ol more than joo per ient., has a still 
more curious moral. The man was expelled from 
Svraeuse as a dang< rolls person who might get 
too rah, hut he was allowed to take his rnonev 
with him ! Aristotle’s moral is that the Slate 
would do will to lake example 1 mm him. Even 
“tlije (ireat Illusion" was exposed m the ancient 
world, ami produced, in one lnstanee at least, 
more cllei l than Mr. Norman Angell has pro* 
duied in our generation. We are told that “ Eubu- 
lus, when Autophradates was going to besiege 
Atarneus, told him to ennsjdrr bow long the 
operation would take, and then reckon up the 
cost whu h would he in< urred in the lime. ‘ For/ 
said he, 1 1 am willing for a smaller sum than 
that to leave Atarneus at once.’ 'I hose words of 
Eulmlus made an impression on AutophradatQS, 
and he desisted Irom the siege.” 

II. W. C. 

% 

Our Bookshelf. 

The Outline of Science ; A Main Storv Simply 
Told. Edited by Prof. J. Arthur Thomson. 
Pp. ii-t-^o. (London: ( 1 . Nrwnes, Lid., n.d.) 
15. 2d. net. 

From its title this work (which is to be completed 
in about twenty parts) claims no more than to 
give an autHtw of science*» Astronomy occupies 
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M)ini‘ twenty-four pages of part t ; it is necessarily 
treated very summarily, and much of the mforma 
tiou is given by diagrams J his makes it essential 
that these should be ae< urate and sell-i xplanatury. 
h ig. J is open to the t riti< ism that it lads to 
show the |^ri ;it dillerenees between the mtei- 
plnncl.irv spans; the orbits are icpresenUd as 
equidistant, and .Saturn’s p< i iorl is given as tuehe 
years, big. 11 quite fails to show the sun’s pie 
eminent! < mnp.m d with tin planets. The letter- 
press undi r the poitrait of Prof. J. ('. \danis is 
disfigured by the -ubstitution of Neptune for 
I'ranus as the per Imbed planet. Pig. (> (the total 
solar eclip-a* ol ltjup is desenbed as being taken 
at Grecnwn h, instead ol Sobral, Brazil. On p. 23 
it is statu! that “mutual Inrtion raises at least a 
large part ol thim (tin- meteors forming a eomet) 
to white beat ” I bis is quite improliable, sm< e 
the meteors are travelling - on patallel paths with 
prae-lir*dl\ equal wlocities. In the large diagram 
illustrating th< spu trosropc the luminous bodv 
appeals to he a star, since tin* sk\ is dark and 
other sfaisare shown However, no ubjee t except 
the sun < ould throw a large, btighl spectium on a 
screen, and m this < ase a slit (absent fiom dia¬ 
gram) would be essential for showing the Kraun- 
hotei lim s 

I here .ire several ( \( elh*nf repmdue t ions of 
solar, lunar, planetary, and nebular photographs, 
and a hold » oloured drawing of a gigantic solar 
promint nee I he descriptor matter is attrac¬ 
tively written, and im hides a sliort exposition of 
(he themv ot giant and dwaif stars, and of the 
Moulton-Chamber lin planelesmial theor\, which, 
how 101 r, postulated the approach of but one star 
to our sxstem, not one for each planet, w hie h 
latter would be utterly improbable. 

A. C. I) Okomwf 1 IN 

Die I rstulu'u der ddnnalrn 1 u f m hotterung and 

Erosion Bv \\ . Soergcl. Pp \ 4. -4. 

(Berlin : Gehinder Borntracger, iqji ) iS marks 
lv translating the title of this suggestive work 
we are trouhUd In the term “diluvial,’’ which 
has, we fear, become fixed in German termino¬ 
logy ; also In the fait that we have no equiva¬ 
lent lor the expressive word “ AuK< hotterung. ” 
The author refers the formation ol the true 
Sehotter, the boulder-beds, to oochs of cold 
semi-arul ('lunate, when Irost acted on a Mirfai 1 
free from v(‘gelation. Weathering was then me-* 
chanieal \ allev-erosion, on the other hand, indi¬ 
cates a humid 1 lunate, when veg<tation protected 
the rocks hom bloi k-denudation, when weathering 
was ehemii al, and when the free llovv of watei 
worked havoc with the pr^e'eding products of 
“ Aulsobotterung ” lletr Soergel shows how even 
so large a cause as upheaval or subsidence of the 
land is unlikely to promote regional erosion or 
aggradation in a network of valleys running in 
different directions. The tilting or buckling of 
the land-sutfaic in mh'Ii a case leads to changes 
that vary from one district to another. Hence 
the author sees in the regional features of “dilu¬ 
vial” times in Kuroffe evidence pf repeated 
NO. 2719, VOL. I08] ' 


climatic change, and he finds support in f 
animal remains that arc associalcd with depov . 
formed rrspertnclv in epochs ol ciosion art 
glacial ap^r.id.ition. I lit' " mtmotjlacial view 
thus rt iitled; houlder beds connected with epoch 
ol erosion are nicrclv local and do not indicate 
lontimutv of the cold conditions that produce, 
the print “ AulschoUeiuiipen.'’ 

«' A. j. C. 

I'loni of the Ercsidcm v of Madras. By J. S 
- Gamble. Part 4, Rubnueac to Lbvimeeac 
Pp. 57<r 70S. (London : Adlard and Son and 
West Newman, Ltd., rc)2i.) ms. net. 

I'm [^resent instalment of this handy little flora 
is mainly on upicd with the two large families 
Ruhiai'eje and (Dmposita*, the former including 
representatives oi fortv-live genera, and the latter 
of sixty two 'Lite Kuhi.it ere include plants of 
widi lv varying habit, Mindl-flow cred, creeping, 
ere(t, or 1 limbing herbs recall the development of 
the faniilv m temperate ihmates, and shrubs or 
trees 1 (present tlu iropi<'al development. The 
latter include handsome flowered species, as in 
the Ivoras and Gardenias, il vdro phyla \ want mm, 
a sin i tiknl creeping herb, is a useful sand-bind¬ 
ing plant on the dunes ol the east and west coasts. 
Many grniia familiar in temperate regions occur 
among the ('oinposita- in the bill districts; (lie 
I)amh lion is an introdin ed weed both in the Nil- 
gins and the Pulnev Mills The nineteen species 
of the genus Sentiio include , besich s hi rbs of our 
ragwort tvpe, several shrubbv clnnhers, and Ver- 
noma, with twrutv-nine species, includes herbs, 
shrubs, and small trees. 

In i outrast with the rub development of the 
I- ri< area* and Pt imulaci ;c in Noithern India the 
Madras President.\ is very poorly rt presented. 
Pm area* comprise onlv one Gaultheria and one 
Rhododendron, and Primulucia* six species in all, 
one of which, .Inpged/is nrvensis, the pimpernel, 
oi cut s onlv in the blue flowered form. I he genus 
Primula is absent; but there art six genera of the 
allied tamilv, Mvrsuiaeea. one of which, . Fg ie eras, 
is a constituent of live mangrove forests of the sca- 

coasts ,md tid<«l creeks. 

I Handbook ot Laboratory (Ha ss blo-ienig. By 
B. 1 ). Bolas. Pp v ii - 10I). (London ; George 
Koutledgc and Pons, Ltd. ; New York : lv. F’» 
Dutton and (’o , npi.) 3s. <></. net. 

Ai UKue.H it is without doubt desirable to have a 
professional glass-blower attached to a physical 
or chemical lahoratorv, a knowledge ot simple 
glass-blowing is essential to students generally.' 
While Mr. Bolas carries the subject rather further 
than the simple repair of apparatus, for he 
describes also the construction of glass laboratory 1 
ware, he gives clear and concise instructions for 
the manipulation of glass which should prove' 
of considerable service to lahoratorv workers. 
Most of the operations are illustrated by clear liflfc 
drawings of the various stages through which the 
material passes before it assumes its finaJ foriTt. * 
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kttfard's Sew Map of the Pacific Ocean. Size 
%ox22§ in. (London: K. Stanford, Ltd., n.d.) 
^Coloured sheet, 4s. ; mounted to fold in imm*, 

■Os. 

f mai* ol the Fadin' Oread showing tin- distrihu- 
pir of political interests .should prove 11st ful at 
'time when international problems untie largelv 
h that ocean. Mi^rs. Stanford have piodueed 
<*\< client map which has the merit ol being 
yi Mollwride’s equal area prop<tion, and showing 
uc main features of relief bv lu\er colouring, 
pherc s of interest aie shown bv distinctive bands 
j colour and the principal submarine cables and 
breh ss stations are clearlv m.uked. A lew eor- 
fctioiis might be made in a later edition. Ihe 
Links and Torres Islands ate within ihe joint 
\nglu-l*rench .idministralion ol the New Hrbtides 
.nd not under the High (’ommissioiier of the 
Yestei n I hit 1 Ik . I he Chesterfield fshts, although 
)t vciv slight importance, lot 111 part ol the Ft inch 
'olonv ol New (ah (Ionia Ihe Portuguese loot 
(old in h'astern I imor should be ivftukid I he 
miall gioup i>| ihe Tasman Islands, noilh of the 
solotnons, used to be (ierman terntoiv and should 
.nesuniablv now be included within ihe area of the 
Australian mandate. Bill these are all minor 
bumfs which do not afte <.1 the general usefulm ss 
>f tins well-pt mted map. It is accompanied bv 
4 sixteen-page pamphlet of slatism al matUr. 

Elementary Prim ipla ol ('nnlinuous-i'itrumt 
Armature lEwdnig. Bv F. M. Denton. (Pit¬ 
man’s Technical Pnmcis.) Pp. \ - io.\ 
(London : Sii Isaac Pitman and Sons, Ltd., 
u)2 1 I j.v. 1 «1 net. 

:Tm greater parr of this compai t little treatise 
has appeared in the columns ol a i ontemporai y. 
A he principles governing* the an.ingement and 
proportioning of armatuie windings are worked 
out b\' a simple progressive treatment with vetv 
little mathematics, and some useful rules and coni- 
pnrative data are given. 


Letters to the Editor. 

\The Editor docs not hold humid} icspomiblc /e>r 
opinions expressed by his correspondents Neither 
can he undertake to ref uni, or to torre'-pond until 
the writers of. refected manuscripts intended for 
this or any other part of NaU'wf. No notice is 
taken of anonymous communications.] 

% 

Propagation of Waves in an Isotropic Solid. 

Tut vcloeitv of waves in an isotropic solid is pio- 
jjortional t<> the square root of the coefficient of that 
kind of elastic itv sailed inio ait ion bv tin displace¬ 
ments width 1 on-aitute the wave-motion These* dis¬ 
placements tnav involve either the simple timidity (»»), 
the volume elasticity (k), or mote goncrallv a com¬ 
bination of both The effective elastic ity will (h pend 
partly on the nature of the initial disturbance, and 
partly on the boundary conditions 

tf torsional vibrations are propagated along a rod, 
the wave-vrlocilv varies as v '>?; or if the pressure 
over the whole surface of a solid sphere varies simul¬ 
taneously, a wave travels inwards with n velocity pro* 
portional to Vk. If, t,he, wave-length Is great cwjj* 

' ta its • a* t n * vm, -1 oRl " ' 0 i -'. ’ * L • ■ 


pull'd to the radius of ihe sphere, the Inflcr Is. mwlv 
< i.inpirsM'd and diluted as a w hole , on 1 he other hand, 
wh.'ii wawdeniph i.iciius is smut, the amplitude of 
die 1 vihiuiion mill i-c-s us 1 hi- w.ne travels. Inwards 
' ■ 11 i< (mini •< 1 1 the s ime < lie'll being < mbodied in a 
shell ol sin.ill< r mas-, ■*, 

At ilt«‘ (i niie nf 1 hr sphcie, it |h< limits of Hap¬ 
tic Hv did not opeiate, the ump ituik would he infinite, 
hui m .m\ i-.il i use disiuphou nl sc.in* suit would 

0C1 III* 

Analogies in o be (nun I in othci c ,is ( s u hc'tv u 
constuni emrgv content is c on hurt I in u c..111 muullv 
det teasing nniss, us, for instance-, in ilu " c 1 u king " 
ol a whip. «>i m iIm* (Imp ihiovvn up in ihe mini of a 
1 irculur basin nf fluid after .1 small wave lias been 
imti.iird 1«ujinl 1 he* iitt 11111I1 1 once 

\\h«n longitudinal waves am piopug tU‘*l along a 
o»d of whah lhr tiansvease dmiriisiou (A) is small 
i nilip.ired to ihe w.iu length (A), ihe' vrlmilv ispiopot- 
lioiial n> YNouug's tuiuluhis (IN, whiih ioniums both 
n md /, 

.Sin h longitudinal waves alwavs eccUsjon lutein! 
motions of the patthles ptopoi iimi.il to Poisson’* iatio 
in) lor I lit- subvtuim , hut the s,. u<- of hill** import.imo 
.is long as ,\. \ is gieit It, however, A A is great, 
the l.if 1 t a 1 motion at ihe* sui fae e of the md might, 
if (lie* (lastuitv were* still I r| il’cse'llt «'lj 1 > V VoUng’S 
modulus, linemie* great* r ihau the. longitudinal ampli¬ 
tude of tiie eeiigmal wave*; in taet, the two amplitudes 
W ollle 1 l>< equal w he n \ A n 

In teahtv, howrve r^ the mii fa< e deformation whit h 
must aeeoinpam the* )i*ngiludin d wive cxerm a 
iioimui tone on die inieuor pails, and thus reduces 
the laleial motion to a quanlilv which dee teases ex- 
poneutiallv fmm the sut fae e inwaids 

'I he* londiijons (ot the* ela.slii itv ilefmed hv Young’s 
modulus an' lliai the* eh fotmalmns shill ptndme no 
noimal force- at the Ini* suif.ue, wink foi the' elas- 
li(it\ which governs the s.mu* class of displacements 
m the far inf< not the lonelilions rue that Iheie shall 
he no normal motion 

I! a foie e P parallel to Z a is on a unit mho and 
raiise's a i mil i at t toil, a, then if no (ones ait parallel 
to \ and v then* is a laleial extension act m hoth direr - 
turns II now Keeping th< stress P loiisi.uit. a force 
Fua is i ause'e 1 in iu ( parillel to v and v. the lateral 
dimensions are restored to their constrained magni¬ 
tude, and ihe longitudinal strain U <he reused hv 
>ig a 'I bus if tin- coefficient of the* mtriior (lastirily 
is denoted hv B, B( i - 2iib K, or B Kh ?fd 

Ihe expression for K in hrm- of n and k is 
(ins \k I u and for /i, /.*( t n) In big. I 

, i ir * < s are given showing the* values of h and l? as 

imihiph s of n in fc i in, of u \l the sui f»« e of a solid 
the w a\i‘-\ elo< hv is alwavs propoitinn.il to v'L. blit 
gr.iduallv inm ims tn v / B in the intc rioi Assuming 

that the l.oer.d dr-pl.u ements varv as f c (v normal 
to tin* free surf.ue), it will b<* found that when A/A 
A K 

is gieat e- 

2ir n 

'Phils at the clejilh of one wave-bnglh the coefficient 
of (lrisli< itv near lx uppi ouches B. If a plane* wave* 
sut lace -tails Irom ON (Fig ») V!» die* dim lion of /. 

its surface will, as it progresses, assume the fmm 
sketched at Z,A ,. Futlhquake waves imel be alfe((«d 
b\ the change Irom B in the interior to K a« the Mir- 
fat c , and if a plane wave of compression v\«i< vertical 
at its soiiri*' it would afterwards cut the -m face at a 
more ot less acute angle. 

In iron or glass V /B>YF. hv something like lo per 
cent., and it would be interesting to examine the 
velocity of very short waves in rods of such materials. 
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The chief experimental difficulty would be to originate 
^aves the length of which wav only a small fraction 
of the diameter', of the rods. 

Since compression at the surface of a solid depends 
on E, it Would he just possible fox .1 • precipice to 
f*ist where the height and density of the material 
made the pressure at the base equal to the "crush¬ 
ing ” limit I aking this limit fn>m some of the te\l- 



F it,. 1 I he orilinaus of tlie curv^n '.how icspertively the rallies of the 
coeflfi. r.*nts K amt B as multiples of ihc rigidity pi) m trims of 
PuisMin’s r ilio (m) 


books on the "strengths of materials,” it appeals that 
the highest vettnal face which lould viand is, fox 
granite, marble, 01 gneiss, 8000 iq,ooo ft ; various 
limestones, jnon -tjotm ft.; various sandstones, 

9000 ft. ; and various chalks, ^<>0-2^00 ft. 

I believe that no teal precipice (i v vertical wall of 
rock) is known which exceeds, even if it reaches, a 
height of booo ft , nor is it to be expected that 



F 11 . i — 07. is the surface of the ground, 

ON' mduates u vertittl plane wave 
>urfm.e , /jN j mdn atrs the sain** surface 
after advancing hi the direi tion 07. 

weathering and other in Ilium ex would allow of anv- 
thing like tin* maximum oiushing stress to he borne 
permanently .it a free fate. 

If a solid were < (impressed 1 >\ a piston in a per¬ 
fectly inextensihle (\lmder, the strain produced would 
not he simple volume compression, hut volume com¬ 
pression combined with a certain amount of shear, ] 

no. 2719, VOJ £* ro8] 



and if the shearing strain exceed^ the shear h mi 
some molecular rearrangement rtmst fake p a> 
although the boundary conditions prevent any 1 act u* 
rupture. The very large differences in the det>situ,r 
various chalks and limestones may, perhaps, be in,|; 
cations of the pressures' to which they have been ui* 
jniol after their deposition. \. Mvrxoo 

<) Baring Crescent, Exeter, November n. 


i The Action of Sunlight: A Case for Inquiry. 

! IsithN’iiN the limes published an article by Pr- 
Benjamin Moore on the action of sunlight, and u 
ensuing correspondence revealed an exit erne contrary 
of opinion upon a subject ot pi unarv and profom, 
j biological and civic importance. I'pon such a qu 
I tion men of science should surely have reached soir. 
agieeiiiiiit, hut it is not so. 

Even amongst those who axe entain of the supo 
lativc p<)xx 1 r.v of sunlight against entain forms t 
divt ase, which I have tailed the diseases of darkhc^ 
Bine is extreme contradiction ot opinion as to it 
, »>/n/as operamh, and this is not inerelv an acadenn 
j question, hqt vitally concctnv our urban lives. I\ 
alioui thirt\ \ears it has been bHicvid that the henlin 
I jxiwcr of sunlight resides m its ultra-violet raw, wide 
I are not light at all in the visible sense. If that I. 
line, it is so much the worse tor us in London < 
(il.tvgow or Livupool or Belfast, who are near se, 
level, wIn re the solar tadiatiou is vnv poor inde* 
in those raw. 

I have latch seen the work of I>r. Rollin' at Levtdi. 
in the Alps, where ultia-viokt rav *» abound. Sine 
1 then 1 have seen for rnvxHf the work, second onl 
to his, of the Treloar Hospital, under Sir Henr 
. (i.iuvain, at Havling [viand, on the English Channe 
j The view of Prof. Benjamin Moore and l)r. Leonat 
! Hill that the ultra-violet raw are not useful, hi 
i dangnouv, needing exclusion b\ the development c 
j pigment in the skin, is thus supported. In a recer 
j lettei to a contempoi ar v, a pmpi)\ an article of mir 
on this subject, Prof. \\' M. Bavhss has further qtie' 

| tinned the vahu of the uhia-violet i.iw, and hr 
, pointed to the med foj an inquire. 

It is clear Iv all-impoi (mu for us to know whetht 
. '►in' ordinary English sun, "the light of common day* 
pi ov ides us, at our cuxtomarv humble levels of bus! 
ness, with enough; of the veiv kinds of rndintk? 
which avail for life and against ^death. 1 heliev 
that it does, and my belief is strongly confirmed b 
I the reading of the recent papers hv Dr. Carl Sonm* 
J of the hiiisen f.ight Institute, at Copenhagen, accofdi 
ing to which the healing power of sunlight is due t< 

I its familial, visible raw. 

i We expert at an\ moment the final report of Lota 
I Newton*s Committee on Smoke Xbatetnenf. It will 
1 1 am confident, be a cogent and valuable document 
Abeadv tin* time has come, predicted by Dr,* Hill e 
few weeks ago, when vve should be longing for the 
sunlight and the wise and well-to-do are following 
the advice of xailwav advertisements to »“ Escape 
Winter Fogs” bv going to Monte Carlo. They itfe, 
however, "statistically contemptible.” The mass ot 
the population, upon whom our Empire chiefly 
depends in peace and war, have to winter 44 very 
otherwise ”—here, at least, but not, say, in Winnipeg 
I or Calgary, as I learnt there recently.’ 

Following the publication of Lord Newton's report, 
let us have a co-ordinated inquiry into the nctlori-of 
'Sunlight in health and disease, under the fortunate 
auspices, to which already we owe so much, of The 
Medical Research Council and Sir Walter Fletcher 
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secretary. For so wide a theme we six.ill need 
physicist, and chemist and biochemist and physio. 
v ,t nnd tuberculosis expert and sanitarian, at least. 

, the uj>shot it will appeaf, I believe, that “the 
as men live bv ” (and for lack of which thev die"), j 
\ ill our complex and marvellous cities, are very 
bit*. '1 he primary laws remain. As Bacon said, 
attire can be commanded only by ohexing hei.“ 

• the bod\ we need little more than light and air 
water and fresh food paU* tie foie gras and cau 
[Cologne and champagne are sujierfluities; and 
the soul, as Dr. Cabot, of Boston, savs, we need 
hiore (nor less) titan woik and pla\ and low and 
'ship. W. Saifihy. 

ox al Institution, November 26. 

Relativity and Materialism. 

Jy r»ph to mx friend Mr. Hugh Klliot is quite 
inh th.it, so tar as 1 can discover from his letter 
*Naii kh of December t, and from his book, and 
m an at tide I have read ol his, and ftom an ess.ix 
dch 1 bdiexe nearlx won the five-ihous.uukdoll.ir 
a 1 , he has not understood th ( * principle of relntivirx. 

• discusses with verx great ability and lucuhtx the 
jutixe results of the experiments and all the illus- 
•tions of confUcting expet ience in ndativelv moving 
terns of refeience, and, for aught 1 know, he max 
’quite laimhar with the dilTeiential equations xxltich 
'• relativist niatlu'm.itinans use, hut all that he does 
to c/If it a plausible explanation of the* phenomena 
bi.s materialistic hxpothesis. That is not the prin- 
)le of nlalivitx, x< i, stiangelx enough, lie seems 
•ire cc*m lined th.it it is. 'I he pi im iple <d ri latixitx 
essenli.dlx the construction ol the unixers<* fiom 
re com 1 etc experience without any causal llnotx of 
peiieiue whatever. 'Phis is the xerx antithcsi*. of 
Uerialisin To affirm the eonfr<arv is like saving 
at B< 1 k< le \ is .1 materialist It is simplx exidetut 
at words aia being used without knowing their 
waning 

But let me bring the mallei to the test. The uni- 
r s<*, according to Minkowski. Fmstein, and the otlni 
latixists, is a four-dimension.il continuum. I11 tins 
livei sc then* is no simultaneitv. This does not 
can that we have to calculate the simultaneitv ol 
£nls on a nexv pi inciple ; i( means that sinuil- 
neity in the accepted meaning has lost all signi- 
■ance, and, in fact, represents nothing; no two 
,’cnts are simultaneous in anv absolute 01 universal 
caning. Also in this univetse theie is no unixcis.il 
;stern of geornetrv, nothing which even lakes the 
;ace ol the Kuriidenn gcometix of the \*w Ionian 
bsolule space. Fverx |x*int-cvent has its own geo¬ 
metrical system. Tin* xxhole ralionalilx of these eon- 
epls lies in the conception of a scientific tealitv con- 
tjtuted xxhollx of concrete experience He no cxeix 
mint-instant in this universe the track of which forms 
world-line is taken oiimarilx from its oxxn point of 
iexv, according to which it is central and its direction 
(might. “ 

How cnn'anxone accept this basis of scientific reality 
ind be a materialist? Materialism is a mrtaphxsic.il 
he.orv which ntav be right, and relativitx is an nnfi- 
netaphvsical theorx which may be wrong, but accept - 
MCC of the ong is the rejection of the other. 

H. Wit nox C\rk. 

King's College. London, December 2. 


Prof., Tys’dau , in his “Scientific l’s«* of the 
imagination,V, allowed a fair play-room to this faculty 
n res^arch^ l>r* Norman .Campbell would 
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seemingly restrict its use to spline in which 
phenomena could be submitted to the c heck of ex¬ 
periment Jn his lrttei in NxhkI' of November 24, 
and in his <ontribution to the KinMein c oritmx eisy in 
I the issue of l'ef)tiiar\ 17 ol the pi cm lit vear, lit* 
demurs to the use of arguments based on anything 
that (annul possibly happen. 

Dr. ( ampboll would thus rule out, is si leiitifu ally 
inxalid, Pm! hMdmgt oil's loraeption of a pcireptive 
being, travelling at the wlm'tv of light, as having 
no knowlidge of time, and a- living in a jxipelual 
pit sent Sitli a being and smli a condition of tilings 
tnuld Hot he subjected to expel intent, ami (lurefoie (\ 
null iusion draxxn from them would he futile 

Kinsti in's aigument based on an imaginarx “lift ” 
lunging in space far removed from matter, in which 
ail oh^rxer draws dedia t ions, from his experience, as 
to hi- gravitational field, would also <ome under l)r 
('aniphell "s (ensure, as being outside the* region of 
oxper iment. 

Dr. Campbell seems to me but 1 max he quite 
wrong to lax down a new eanon of scientific method. 

Kdmi ni) M( ( 1 l.RF. 

So h'.i( lesion Square, S W r, November 2X 

The Radiant Spectrum. 

Prof Kxvixs lias lecenilx direi ted attention 

(\ xM Kl , September r, p 12) to some observa- 
tluiis b\ Bn x\ ster oii t what the latter ('ailed the 
“ radiant speitium “ (I'lnl. Mag., vol 2, p. 202, 181)7), 
Brexx ster adxaneed the hxpoth( si< that the phenomenon 
was due to the granular surfaces of the eve rendering 
tile ultra-violet r.ixs visible bv fluotcsiVIKe Prof. 
Ram.m proposes rh< altern.ilixe hxjiolhesis that dill ruc¬ 
tion l>\ the (orne.il corpus, lrs ol tin e\i accounts. for 
the phenomenon Biewstei’s \ u xv is.it var lain e with 
the fait that when .1 colour screen, opaque to ultra- 
i \ io]< r 1 ax s, is placid m tile optiial path heiwecn the 
source, the prism, and the e\e, it does not render 
the radiant spectrum" appo-i i.ihlv less visible, 
h luoi esi'c m e sc't up l>\ ultra-violet tavs i an therefore 
he safelx ex( ludeil as a possible cause of the phono- 
I m- non Prof. Ram.ill’s \mw that diffrai tIon effects 
h\ r the corneal c orpusc les of tire eve are responsible is 
at \ ai lane < with the follow ing fat Is 

(1) that if the head of the* obsi rvei hi* rotated, s<> 
as to rotate the <xe about its optiial axis, and llieio- 
fore (ails, tin corneal corpuscles to take up new 
nut abatis, then little or 11*► change, such as might be 
ixpicted. is seen to ouiir in tin radiant spec li 11111. 

(2) riiat b\ p!a< Iilg .1 suitable screen between the 
pi ism and Uae e\e, it is possible to exclude the 
ordin.ux direct speitium of the light source and \et 
still to obsoi vi the so-called "radiant spectrum.” If 
the effect was produced by the e\e, such a cutting off 
of the dii'fct spec Hum should also have* the effect of 
dest 1 ox mg anx diffraction effects ptoduocl, since all 
light would thus be prevented from reaching the* eve. 

( t) 111** “radiant spectrum ” ran he seen on the 
ground glass of a photographic camera, and can pre¬ 
sumable, therefore, he photographed. Since no tor- 
n< ,d corpuscles are present in a glass lens the 
"radiant spectrum” should not, on Raman’s hxpo* 
thesis, be visible in this case. 

The following hvpothesis fils in with all the above 
facts, vi/ that the “radiant spectrum” originates 
bx diffraction jitincipallx at the prism snf.ies them¬ 
selves. Four observations arc in favour of this 
view • — 

( 1 ) That a prism with very perfectly polished side* 
gives a very weak radiant spectrum. 
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i 2 ) lh.it if tin* surfaces of such a prNfn ho covered 
with linger marks, tin* i.i'li.mt spectrum lnu'ims very 
nun h no »r< mt« rise 

D) 1 hat ,i prism with v«r\ 'ii.ih lud oi pooth 
pohshtd surhuts po s an intense radiant sprit rum 
(.|j Hut if nnW the surf.tu s in* oiled to obliterate 
the y'mti hrs thr radiant sp^tnim is mm It diminished 
in visibility 

If the suiI.ims o| the prism it■ Hi arr i* sponsible , a* j 
tho ahove «\ it !*'n< < would seem to slims, tin question j 
arises . Whs should tin- radi tnt sp* t tt mil alvvavs appeal 
to have its aeliiomatn o nltr at ippanntls a li\*d 
position in the nil i a-\ nilrt pul of tho otdmatv spot- 
trum of the m mn «• ' 

The follow m*.’ explanation mas hr ids am id. When 
light passes tlnougli .hi oph< nl suthur \shuh is [ 
mat red (>V random imp* t fe i t mils, a portion of I lie 
light is lo^t in tilt* formation of a \,ist luimhi’i of 
impure spectra (d various dispr isions, otdeis, and 
meridians, whnh are onr tiled about the irnlro formed 
hv tin 1 imago of the some e 

In all these spr» tra the short \s as <*-l< ngih ra\s are 
less ()< s i ii< < 1 . and tlx lehne appear (lost i to the sourt e, 
than do the i as s of lone* | w as e- length, wlmh show < 
that tin* spectra ate produced In diliiathoM and not l>\ 
rt*fr u tion 

It will he observed fuitliei that tilt* spec 1 1 a at e 
arranged according to their length, shoit spec ha 
being no in st to six* source, long ‘-pntr.i faithcst 
from it « 

If nos\' this lotigriirs of s< i atch spirti a ho looked 

R , ^ Y S v/. c?, r . 

<• r.niZT-3 6 r: L i-T n A 

I i> i Kn 9 > uit -pfi Irninbrf.i'i* rt‘lrac 1 |.in 


V,f <i y Cr R v < 5 - f? 

" & >==J=xb a 

! 

^ *' 1 ' I' iiltatii pc*, trinn alt. t rrfmoiun 

K i pO •. i',«. 11 , S , \ min s ( viiiue 

■’ll I" '»! vt*> lliluuyll |ill-in, till’ Ji&liilli -[ l||,. 

'”I" UI ' "> Cm- -u.it, li I,., will !„• ,ih, ,,<] . 

'"I' 1 ,°r 'lu '•out,,- Hu- -I I .ill h -putt, it ill Lv -till 

fun h.-r xh-pi t -< ,1 mu,, t h<- dt-p, i M,,n ,,| ,,f 

dilfcmil luirili ili .'.nl, piutluiul In ,lilh,u u.i,n i- 
t'Jtlui i,, In tin , I ,-pt‘i-l, tit nl llitj pn-ru, slpnvit .it 
S 'll ftp- > HUI J, n It! I, < .11 ! Ill- ntllrt -u|, ||h, „,|1 
I'"-- ,1,-p, >1, .p H, ,|,(,.ui s , i| t , 

di-i». i -it kit pi iuI , i, i 1 1 In thr pu-m i- in ill. , 

M,r ifi'Ui'M, In 111.M ptniluiiil In ililliyju.m Hut 
v ' ni ' 'j " 1 -u.ililt -pull,I % .11 v ill I.'ti^th .'liuiriluij; 

I' 1 'll' il unpiilur lll-l,mi.,' trim, !In- muu, lliut- 
" l!l w, I " 1 Him ]K,-it tnu U -U Ui, Il -p, (|rum 

thr tlt-l- I -it'ii nl wlmh i- uju.il in IcumiIi hut 
(hr I'lipu-Ili- W.n nunill In ill,I nl tllu pi i-lll 1 llluu^h 

* Ili. It 1 It*' -' 1 - 1 ' 1 h -p 1 u i., .uu Iminn ulisni \ ul, thu r,tw¬ 

in till- -put i mu will thiii l>, if, ,,ml>ief’,l t,, f,, rm 
whitw lir|ht, mti this will fnini tin a, hinniutiw ,'rn tr, 
u( thw .ipp.uuit “ mill, ml -pt-r trum I hr other 
s u.ill'll -p, ef, , will i, n,, i Miuil ti n ,»-i mini; riurraiipe 
theni-elu - iri r uhniit the a, hroinntii eentte 

aecoriiinp to their leneth. 

It slmtiM follow from till- that the uhroma'ie 
centre should alw n- he Inn mi,I the uolet uul of the 
spectrum of the source In a (list.nice rmiohl, equal 
to the length of the speurtjm of the source itself. That 
is, that the displacement of the achromatic centre 
should vary with the dispersion <>f the prism and tot 
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svith its deviation Experiment ,shovv> that this 
tilt* case*. 1‘his explanation ohviousls covers the cv >• 
svhc're the <<ptic.il surface sitting up ’ scratch ” .spec; i 
is that t.ue of tho pnnu which i> situated fprtli-1 
from tin. observer. With tegard to the near face, ■ 
will lx stni that the final image pies, ntod to the e - 
is tlx* same, whether diffraction elicits produced ! 
the imperfections of an optical suilaie arc aftt . 
wards lelracted h\ a prism, or whether the pris.a 
first prod ui os tlx* refraction spe< trum, which is, in i-s 
turn, diffracted, so long as parallel rays are used la 
illuminate the two s\ stems But a small hrigl t 
source situated some distance from the o\e produo * 
approximately parallel light, and therefore, if the parti 
dilleiMite of optical surface and prism is small,, tfv 
>.11110 effect will be pr<»duood wiiii hewer is placed 
nearer the e\o. 

'fix* h\p(ftlx'sts that the ' radiant spectrum ” is pro. 
dined h\ dilfrai fx>n due to impetfe< lions in the prism 
sut fares, therefore, tils in with all the o!>si-n ations that 
I hau* h<*en ahl<* to make But it does not exclude 
tlx* possibility that the optical surfaces of tlx* eye add 
tlxir elfe*( ts to those produced h\ the prism surfaces 
Expel iment shows, howecer, that th<-\ are \e*r\ slight, 
which points to the surfaces of tlx* < ornea and (rvstal- 
Ime lens being very free from inegularities, 

Il temains to consider Brewster's final observation* 
on tlie “radiant spectrum ” He found that the centn* 
of the’ figure* was cletser to tlx* direct spectrum b\ 
red light, and farther fioin it \\ 11] 1 blue light than i' 
was with gieert e>r v*dlow light These facts call b<* 
teadih explained if the differences in the’ relative dis¬ 
persion of the raw in the* eases of prismatic am 
ditlr.u lion speetra he (onsid.-nd Since the red rav 
in the prism dx speetrum suller small relative* di> 
pei sions, shoit snatch speetra (lose to the image o| 
till* Mimic Will he u\et folded, end th«' cnifie of th 
figure* will iheiefon* he (lose t ( < the eliri’et si>eetruml 
Siixe blue and violet rav s in tin prismath sjvertnut 
sillier huge* r«*lati\e dispersions long scrateh spot lr.j 
far from tin* image of the soune will he over folded, 
ami tile* < e litre *d the figuie* will ihr’refon* he some, 
disiuxe from tlx* eliree l speiitum B\ green and 
v e *1 low ravs, width suffei medium relative dispersion! 
till’ eentre of the ilgllfe should he 1 medium disfailCt; 
from tlx* three t spe«ttuni, a> BrewsOi f.iind w.'is lh| 
iase II. 11 \k 1 wiDMt.V I 

King's t'ollege, ('ainhridge* V 


Microscope Illumination and Fatigue. 

I w \s imu h mine si<*d in 1 he letter from Mr II. J.’ 
Denham on tlx ihove* suhjett in \ui in* of Novein- 
hrr it It is grilitvng to know that the ifhportam;^ 
of .id)Msimenf of the mlenstiv of illumination in tt>< 
micros opt* is n (ognise'd. At the* National Institute 
for Me (lie li ls.se ail ll several w ol k< i s are provided 
with appliami-s for niodifvmg this inteiisitv, and tfvcv 
an agreed that it increases their comfort ^nd 
elliciencv. But I am in disagreement with the nifstpDfl 
that Mi. Denham adopts The subject is too lengthy 
to riisuiss in full, hot it n, 1 flunk, an accepted prjo-. 
ciplc that the dominant w av e-l<'ngth in anv light U9ed 
I <>l file niici os( o|>»* should he a> sport as possible* and 
that anv !ighf-modili< 1 should reduce intensitv without 
anv alteration <\f uualitv. Il is also well known that) 
tlx* wavf-Ungth of UK' dominant radiation is mvcrsflv] 
prooot tinnal to the absolute icmjxTatui e of thd 
radiating suhslance, which in the ease of the “ Polntt> 
life ” lamp is tungsten. To alter the intensity of sfufih 
an ii) urn in ant, therefore, by n«|^ns of a resistance 
festilEs i,n sudi altfof ^ualhy the light 
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bcetinu'S useless (of exact work, and we long ago tried 
ami discarded such a math.xl lor ibis reason. 

\ method that does not possess lhi■> disadv ullage 
is to use piifti illv platinised glass mucus This. i an 
easih U made h\ methods alre.ulv known, amt the 
erfect on an\ illuminanl is to*i<dui<- its with¬ 

out changing it*' character In mv own pi nine I 
have a number of these, the absorption of which lias 
l.r<?h listed b\ a photometer, mount*.d m ,1 small 
trame so that (Inv ran in a moment h< passed along 
in t)»e | till of the I>dhii. I he pmiess is, in hut, less 
ii’ouhh some than o|)riating a slid mi; nsistann. lh< 
li^hl 1 an iheietoie he n dined la a known amount at 
eat h step. I he advantage of this whin a change is 
made, sa\ from a low jxtwer otatlar to a high tine, is 
-obvious The relative l»ght-!i ansmitting powu of the 
oeulai s is known, and it is, then fore, onh miessarv 
to iiiou a siiitahle m’i o n into position in < at h i,im‘ 
when th' intensutv of illumination in the lit Id of \ iew 
is tin s.tnu for both. Should a gradual < hangi- of 
intensiU he tequittd. tlmn an 111 alignment ittinth 
placed <m I hi market h\ Missis. K and | Pick. Ltd , 
w dl do all that is neiessarv. It eotisists o| two 
giaduated neutral wedges which ai( mo\<d ,u ross out 
anothei I a 1 simplt* pe.trinp so t li.it am degirt o| 
v.paiilv in i\ h< ohtaimd and tin- lipht toniiolltd 
hitwaen wide limits, J K Imknvkd. 

Nation tl Institute tor Medir d K* si .mh, 

I lanipslt ad, London, N \\ 4, No\«mbei .a, 


Hybridity and the Evolution of Species. 

Ok I P Lttisv, in In- biter to Nut iu of 

* November asks /oolopisls in answtr the qiitstion 
Is iher* am i\id*mi that the present e of olipopv o tu* 
aid upvnne sperms in some limits and molhists is 

due to h\ hi i<111 \ ■* 

In lilt' Inst plate the afijiit speimv of niolhisi s ait 
not of tlm same nalute as (lit.se of moths, foi in the 
ease ol moths the .ipjie.lt llln of ,11 \ pit .1 lit \ |s tluillU* 
the imit m <il ion stap<s. 'I he speimatot v t< wliuh will 
we rise to the atvpie spt mis lias not \ei been dis- 
1 epvtished t \ tok.pit allv from one whuli will give use 
to normal s|>erms 

So far as the atvpie spetms of prosobi.nit h niolhisi a 
Vue eoneerned, quite a dilfeient toiiditioii holds pood. 
iSorne vents apo it was shown (Ouart. font Mur 
\S< ienee, \ol. <>4, p qji) that ap.n I fiom the thin 
known fait that the al\pi< and t \ pic sjiei matt* \ It s 
were rv tologic allv distinpuishahle, it was possible to 
trace hack these two sorts <>f cells to two (hlletint 
kinds of perminal epithelial cells. In the piini.irv 

• spermatogonium of the atypic series, the mdoehondr1.1 
, were pranular, while those of the tv pie series were 
' sausape- or rod-shaped a diflerime which I showed 

to hold pood through growth stapes and nialuratiori 
divisions. It seems clear that the at\piealit\ of the 
sperms of some molhists is a qualitv deep-seated in 
certain perm-cells, while' that of some moth sperms 
is possihh merelv traceable to abnormalities in mela- 
bulism due to the rapidlv changing conditions during 
histogenesis. 

Now with regard to f)r I,ots> ’s que r\ as to 
whether the alvpiralih of mollusc sperms is evidence 
as to hybrid nniestrv, it nun he mentioned that in 
I'ulmonata Molltisca, the milochondria are always 
pranular in the spermatoCv tos, while the .at \ pit 
spermatocytes of prosobranch Mollusca alone are 
pfgnular, while those of the tv pic are sausage-shaped. 

I leave an interpretation of this important fait to 
Dr. Lotsy or his opponents. One more word - these 
differences in the mitochondria of the two kinds of 

-so;;; 2 719,^94 108] 

■ 1 


sjh‘ 1 matocytes of PaUul'mi can he seen iittftl VtUttn 
in tieshlv teased out tolN. 

[ Hkomk (ivntkny. 

I mv«isii\ of Dublin, N<*\eml»ei .’o 


A Simple Micro-barograph. 

Kt vni tvs oi N'vk’ki m. iv in mtiii'.itd in .1 simple 
toi m ot dilteit ni 1 d b.uoiintii bv in*' m- <>f which 
t h.topes in an |>11 S'au < .i'' Hitall . 1 v tun put in a 
hundtid limits md m.n l»t tt.uhh ol*s. ivttl The 
tppu itus miwN-. of .t vacuum Ikisk to the in.mill of 
which 1*. lilt, d a iwo-lioltd 101 k (he bolt hears 
a c .ipill.ii v lulu and the othei a un ill tube piovuled 
with .1 tap 

A small tli op ol liquid is mlioihntd mm lie . ipll- 
laiv, and with the tap l» open, il < m 1 m made to 
ore upv am dtsued initial |*osition. lap l> i> now 
clo'uiJ, and 111«• movements ol the diop^\ following 
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tin rh mpt s m voltimt «*l llu <n<losed pis will indi- 
t ,ili \itv -m ill change s ot pitssun. llu 1 1 j > 111JI r V, 
ol toinsc, must bo la pi k v« 1 dm mp the ohsM \ at ions. 

I *mg a v u mini (Task ol t tpat ttv j;o e< , > 1 ipil- 
larv of <>-} sq. mm 111 Kx.«n I ion, and a dtop o| light 
paiaftin oil as (lie TicjUid, (he vviihi W o .tide to 
dt mousti ati the dianpis of aimospla 1 it imssijre 
whit li incur dm mg a ihauge of vijtnal height of 
1 ft. 

'I he msliument, was pi iin.it 11 v dt sigm d foi the 
juirpost ol dt'iiionsti at ing t hangi* ol almo* pherir 
piissiui with liMpht, and should Im of u-< to it.tcheis 
to ihmonstiale this phenomi non 

II would he interi simp l<» know wlnihti Mit h an 

instrument In- other applu ihonx It mo of 

inliiest Io mt'li otologists (01 ohsMvmp mmuit changes 
o| almosphiiic onssure dm mg '■mall t in h intervals, 

mil possihh also to aviators if set up in a h ss sOflsi- 
! iv.' foi 111. \. Wit Hsl I R. 

Hackiuv Techniial Institute. London 


Scientific Workers in Russia. 

Mwv Hnttsh scientific wot lift s have ai cjuaitifaners 
and friends among Russian nun of stiemi , arid as 
('hrisimis is approaching thev m.i\ wish to send a 
('Inistmas greeting which will siip|x>rf their colleagues 
dining the haide^t time that Russian s ( a nee has ever 
had to endure The Amine an Relief Administration 
(<17 ICaton Square, London, S.W 1) receives contribu¬ 
tions in monev, and from its famine lelief stores in 
Russia will gu.uantee to deliver a panel ot food¬ 
stuffs to anv jx rsoii designated and will forward a 
leceijM from the latter. 

If a difficulty is found in selecting a patticular 
Russian scientific worker, the parcel m.i\ he addressed 
simply to the Rector of the University of the city in 
question or to the President of the Militate Medical 
Atademv at Petrogmd or the Academy <>f Sciences 
for distribution among the men of ic'nc «* id the 
resjx'cfive institutions 

If nee essarv. I 1 an furnish information about a 
number of Russian scientific workns. 

V. Kiik-i m nrvsKY. 

Lister Institute of Preventive Medicine, 

Chelsea, London, S.W.i. 
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The Maintenance of Scientific Research . 1 


. By Pwoi. C. S. Sill- 

B KOAD 1 A taken, the apparatus oi prosecution j 
f>t research in this country is made up as i 
follows : (i) Scientific and pnSessional societies , 
and some institutions < ntirely privately suppoited; 
(j) universities and colleges, with their scientific 
departments; (j) institutions, using - that teim in 
the widest sense, diretth suhv< ntioned by the 
State, such tor instant e .is the Medic.il Research 
Count il, the 1 )e\elopinent Commission, and the 
Department o! S» lentific and Industrial Research. 
Of these three < alegories, the first named, the 
scientific societies group, wot Us v\ ilhout financial 
aid from the "state, apart from the small though 
extremely usetul two (iovernment grants dis¬ 
tributed, mainly to individual workers, through 
the Koval Society. At the present time many 
of the societies soich need financial help to carry 
oil th< it' labours, and some arc absolutely at a loss 
to know how to publish the scientific results that 
are brought to them. The second category, the 
universities and colleges, depends m part upon 
((overtime nl aid In the aggiegate ol twenty-one 
institutions ol university rank, following \ ice- 
Chaneellor Adatni’s iigun s, students’ lets and en¬ 
dowment provide about <>35 pet <c*n1. of the total 
income; lor the rest thev are dejMndent on 
(iovemment giant. 'The third category, as said, 
draw s State-support direct. 

This triple system max seem a somewhat hap¬ 
hazard and jiu o-ordmale assembly. Net in reality 
it is an organisation with much solidarity, and its 
co-ordination is becoming nioie assured. Its parts 
dovetail together The fust group, the scientihe 
and piolc ssKMial societies, is ptovided with a 
medium ol mtcr< ommunii at ion and co-action, the 
Conjoint Board of Seiinlihe Societies. As to tile* 
separate categories composing the triple system 
itself, thev also are in wide touch one with an¬ 
other. Between the scientihe and professional 
societies on one hand and the universities on the 
other, contact and inter-rel.ition are secured hv 
some* degree* ol In c* and rightful overlap, both as 
regards general suh|ee t-matter ol research and of 
their /x'noimd. I-1 nailv, then* is excellent con¬ 
tact between both these* c ategnries and the third, 
the State sub\rationed institutions. \ special 
feature of the* policy and administration of these 
State organisations secures this, a feature which 
makes the* whole of this subject the more cognate 
to the purview of our own Society. To exemplify 
1 ma\ turn, tor instance, to tire Development Com¬ 
mission. Its programme ol fishci v 1 csean h, avoid¬ 
ing the terms "pure’' research and “applied 
research in view of the* possible implication that 
pure research does not lead to practical result, 
directs research not alone lev the solving of par¬ 
ticular economic problems. It supports more espe¬ 
cially what it terms “free” research, investiga- 
* t Frot* the pre«rient ^ .uidrw «Id»v«ci to the Royal Society at <be 
anniversary roaeuiv* an November 50. us, 
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tion in this case of thh fundamental science of t 
sea and of marine hie. 

Again, with the Advisory Conned of Scienti 
and Industrial Research, its programme, grad' 1 
ally defined during the past six years, is laid dov. 
as having four main points: (1) the encourage 
meat ot the individual research worker, particu 
latly in pure science; (2) the organisation c 
national industries into co-operative research ass< 
elutions; (3) the* direction and co-ordination of r» 
search for national purposes; and (4) the aiding e 
suitable reseatclus undertaken by scientific an 
professional societies and organisations. It rc 
emits rescarcheis 1>\ giving financial opportunit 
to promising students to be trained in researcl 
attaching them to experienced researchers. I 
short, it apprentices u> research a number e. 
selected younger workers m universities, college* 
and other institutions scattered throughout th 
iountry. 

Sip similarly, the* Medical Research Counci 
Its scuetarv, Sir Waller Hc tc he r, in an illumina 
ing presidential address to Section I ol the Britis 
\ssoc iation meeting this summer, said, speakin 
of the n< xus between sc*ientilic. research and th 
progress of medicine, “It is the uccumulatih 
knowledge ol the basal laws of lib* and of til 
living cug.mism to which alone we can look *h 
the sine establishment either ot the* study c 
disease* or of the applied scum ts of medicine.” 

It is evident, therefore, t hat, w it h a policy baxe 
mi sue li principles as these, the third category i 
the tuple* s\st<*m constituting the organisation fc 
scientihe research in this country is one whic 
has common aim and solid touch with both th 
others, the universities and the scientihe and pre 
fessional societies One sees in short that th 
organisation which has come into existence and 
maintaining scientilic research in this counfr 
is .1 real organisation It did not spring full 
equipped from the head «»f Zeus. It ha 
grown up rather than been planned fn thf 
respect it is an organisation esscntialK Britis! 
and it seems qualified to do its woik tor th 
ceuintiv well Wo hear of adventures, politic! 
and other, the nil spring of flu* day. But thes 
wetr no adventure's, these*, to my mind, welcome 
long-o\ erdue* steps bn ward by the State towar 
the* succour of science and its welfare, steps th< 
help to strengthen and consolidate the organist 
tion for research hv suc h adjuncts as the Medics 
Research Council and the* Department of Scientii: 
and Industrial Research One of the strengths <, 
this organisation that has arisen is, in my viev 
that it interlocks with the educational systenv.c 
^he country ft is an organisation which pr< 
reeds on the wist* premiss that, in the case ( 
scienc e, the best wav to get the fruit is to Cujj 
; vate the tree. It is an organisation which* \i 



December 8,-1921] NATURE ■% 4 fi 


proung success!ul and economical. Its output lias 
proved a more tlian libera) return on the tunds at 
its disposal. 

Hut essential to its continuance is continuance 
of adequate financial support Iroin the Oovein- 
ment. A tripod cannot stand upon tun leg*. flic 
Mafc-tontribiition in this couuti) is relatively not 
large, but it is most important. Important as it 
has been in the past, it lias non an inipoilaiice 
most cspcciallv great. flic cost ol investigation 
;s now higher, mui li higher than it lias been. 
Endowment lands tarry less lar than they did 
earrv Private benefactions and voluntary geuer- 
ositv, although willing, are less able to lie found 
and less .1 apahle at this time; already gaugtd as 
madcquale of ihimsehes alone belore the wai, 
thev ohviouslv cannot alone cope with the ncces- 
sarv undet takings now. the pri sent is a time 
wliin a hirgc-si ale withdrawal of the (Imern-. 
meat's Imaiicial support must prove most tormid- 
alilv eripphng. Slteh t.nppling will he gi eater 
than the actual measure of lhe sum withdrawn 
would entail in ordinary times. 

To pull down under emergency what has been 
built up through cents of earelul experience and 
is proving elheient ran scarcely be ultimate 
cionomv It is to unlearn a useful lesson leainl. 
Curtailment ol the Slate aid rilativelv small in 
lhis eotinlrv given to scientific rosean h must 
harm the seicntilie pioduetion of the nuniin. 
Sonic 1 uiiailment, however, al this time stems 
im.iv oiel.ible fhougli evtension ol buildings and 
e quipmrnl and is wanted, it may be 

acre scare to withhold lint extension at this lime, 
imunlanimg bioaelk the* v/u/ltv <pee> readv lor ex- 


! pansion when that is one e more feasible. But if 
1 research be an iiuli.spens.iblr l.utoi m the rebuild* 
mg ol the national Utc, sietilms should not he 
lequued Ifom it (lispre,peirti@)atel| greater than 
fieim other scrvae-s ol a snmlailv essential kind. 
Kedue.tieen e)l ihe Slate’s stippe'it em a scale tt> 
i entail nun to the existe nt oigaiiisalton would he 
a wastage i.ether Ilian an te'onomv t’almly 
viewed, wlial mine leinimsi cut of the* wastage of 
1 the war Use 11 than tot mat lime rv actuallv eon- 
stunted, assembled, and producing what is need* 
lul feu a nation's sliength as a pillar in the mduv 
: Inal and intellectual lcm])le of tlie* weiild, to be; 
now unde r te mpoiarv change abandoned or liioken 
up, anil al a time when industry cts a whole*' 
stands e onvine eel ol siuentilu teseareh as a nee'es* 
sin for its receiv'd y and well-hciug. 

Nix hope woulel be that s< leuttlre rest ate h on its 
pti'se-nt mainteiianee will be considered part ot tin; 
1 ntell 11 t 11 .il bn ad ol the eoimminily, pad of the 
bed lock on which rests the illniinev, not to 
-|.H',ik ol the industrial Equipment, ol the nation; 
that It will be I re.ileel as sneli in the* measure ol 
St.ile-suppot t e'ontinued to it; that the State veil] 
n ull niber tfiat that support has to embrace nt 
leas! both tin- univiu'sities on one band, and, on 
the othet, the resin nil institutions administered 
In the Stale, lor lhis reason, name U, lliat the 
eininliv's otg.emsnlion for u scare h, e oniplex in 
ui ig in, \ cl e e oiioniie'al and e lice live, stands as an 
mtegiaf svslitn to the ( utile* existent e ol which 
IS rsse tel ial an .ulei p: .11 <• Stale pt invasion lor 
be a b these e emstltui'Tit elements, jmbspefftablc, 
sm, e then are, to the whole' strut tine ol the 

s\ sie m 


The Rayleigh Memorial. 

Jin I'xvi.itiM, i\ \\'i st vuxs 11 i; Aiimv 


J *UK histoi \ ul the Kay high Memorial is *uOH 
toilI. Shell tiy alter I nil Rayleigh's ch.illi 
in u)tt) the elesire was expressed by many ol Ins 
fin-nils to lommetnorale him m some suitable' 
manner, and a cnrajinllee was lormeel, with Su 
J j I bomsun, them pee side nt ol the Royal 
Societv, as ib.tiiinan, to give etlee t lo this wish 
flic committee i untamed iepic se-iitati\es ol the 
Lniveisitc nt Cambndgc, ol wliieh hotel Rayleigh 
w As chain elloi, as well as of the Royal Stalely. 

After e’onsiele l al ion it was decided that, subject 
lo the permission ol tlc.ui and chapter, a ineunuial 
tablet should tie placed in Westminster Abbey, 
while lus work at Cambridge as Cavendish pro 
fe.ss.or should be commemorated by Ihe piomolion 
of rescuich in .some branch ol se'ieme in which be 
was interested. 

The dean and chapter gave a cordial assent to 
the.wishes ot the committee, and a position wits 
chosen for the tablet on the north wall of the north 
transept close lo the memorials to Sir Humphry 
Davy and Dr. Thomas Young. No space could 
be found near the group of .medallions,described 
in Coawjapder hje C-ySmiith’s itfl^resting article ip 
NO. 2719, VOt. 10 ?'' 


\ y 11 ui ul Dminhri 1 lui in (lu memorials 

(u Adams, Stokes, I tookri, \\ .ill.i' r, 1 );i r will j 
I im»t, *111*1 luiil**, but Luid Ka\L 114I1 s work had 
t lusf i onnn lr hi with lli.il ol both ^ oiinj^ and 
l)a\\ , much ol il was .« dislnut oiiUomcj c>{ the 
k xi'dit lus ol \ oimi;, and thr position srlrrtrd is 
most, suitable. 

Lord I\a\Inch's 1u<nds an j^nath indebted to 
Liffl. I) *.♦ 1 w * nt Wood, l\ A , tor (hr tabid shown 
m 1 In* art ompam 11114 iltiisl rat ion and rspeeiailv for 
(he \tr\ r\rrlh nt like nrss of lord Kaslri^h. their 
une 1 rnuj U adeu in the* .id\ ;hk rincnl ol natural 
knowledge,” w hirh he.* has e*\cruL‘<l. 

I he- e <u «*inonv on N ? o\ ember as a very simple’ 
one. \ numbe r ot Lord Ua\le lull’s u laims and 
hit ads assembled in the- \bbr\ and wen* met bv 
thr dean and ('anon Barnrs. All* 1 two short 
pra\ers the* dejan invited Sir Joseph 1 homson, the* 
chairman e>f the- 1 ommitteo, to nine it the* tablet. 
When this was done the* memorial wa-. dedicated 
b\ tin* (Iran and, as a tribute* lo Lore! Kavleigh’s 
work and posjtioii, ail address, \vhi< h i-8 sub¬ 
joined, was delivered by Sir Joseph, j he cere¬ 
mony w|£ thert;closed with the Benediction. 
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The following members of Lord Kavleigb's 
family and representatives o! the l tmersjiv of 
Cambridge, tin* < mim d ot the Kon.iI Sim ietv and 
other institutions with which he vv as *c onnec ted 
wcm among those who wen present : - 

1 he Dowager Ladv Ra\ 1 < igh, Lord and Lad) 
Ra)letgh,’ Mis. Sidguwk, the Hon R. Strutt, the 
lion. Lduurd aruj Mis. Stiult, the Kt. lion. 
(.. \V. and Lad\ Bettv Balfour, and Mr L. J. 
Strutt; the v icr-c ham ellor ot the Lniversitv ol 
t’amhi iclge, Sir Joseph Larmor, and Mr !•. V 
Kawlinson, Memlx rs ot Parliament tor tin univer 
sit\ ; the president ot the Ro\al Soiietx, Sir 
J. J. Thomson, Sir David Plain. Mr \\ . B. 
Hard), Mr '.Jeans, Sii Arthur SchtMer, Prol 
Lnmh, Sir William Bragg, Prof howler. Prof 


sum available foi the purchase of periodical 
binding, etc., would, in thtc opinion of both Si 
|. J 'j honison and Sii Lrnest Rutherford be •• 
real seivire and would gicatlv promote restart 
in phvsie-. at Cambudge 


On t. 


s| t V 

I >* . 


Sir Josh’ii Thomson's 
half of !he Ron al Sot ietv 
t ( ambridge it 
and (‘haplri of \\ 


,\i>iik i ss. 
and of tll<* 


« I 



I’nivt 1 

m\ privilege to thank th 
stmiusler for permission t 
memorial to Lout Ravleigh m die Abbey, 
tlesire also lo thank the artist, Mr Derwent Wool 
whose skill lias made the memorial an t \i ellent lfkt 
mss of I.oid Ravleigh, and has endowed it wit 
aitistu met its wlmh make it worthy ol a place u 
tluse walls I desire also to thank the (ontiihutoi 
w hose o t .nri ositv has made this immortal possible. 

owi m\ position lure this afternooi 
to the comtisv ot the pieskhnt < 
the Roval So( i< (\, and «>| the \iei 
ihancelloi of the l rmeisilv of ('an 
i>ricf* 4 <*. Kithei of 1 lu’si would hav 
h« en a more appiopnutt ieprest*nt: 
live than nivsili, hut it is their wis: 
that, as i liau m.in ol ihe ('ominitte 
'of llu Mumuial, I should undertak 
. ‘ ' tills cl 11 1N . It SO’IIU 

tills 011 asion, w h* 
an m< >nal to I .ord 
budding sm 1 oimd« d 

the 11 H >s | illustrious 
a lew wolds should 
tubule to his work' 


Inuim 


JOHN WtL 
3 *° 

IMt—IQJO 

i HAVTFu.cmor r>€ os os«M9O0fc.f 

riRsiiWNT of TBf'nom £• *; 

• *•** 1 , , 1 * ' ' t ‘ '' ^ '< 

AN UhCRIHNC If \Otfe IN TMR AOVANCEM£NT <rf ’ 
natural KNO^LFixSf. 


(■IT" 






Mcmon.it l iM<*i 



>f I.oril Kiyletgli t>y F*r«if rlenient Wood R A., unveiled in NV, 
VI'Ijoj on November , . 


(J. \\ Rh hai dson, Sir L.erald Leno\ Cony ngham, 
memhi rs ol loumd ot the Royal Society, and 
Prof. L. Derwent Wood, Lord Soulh- 
IxKough, Sir James Dewar, Sir William 
’McCormick, Sir I'hailes Parsons, Sir (icorgc 
Beillw, Sii Oliver Lodge, Sir Maurice Lhtz- 
mavirit e. Sir Napier Shaw, and Sir Richard 
(ila/ebtook. 

In order to promotr research in a branch oi 
science' in wlmh Lord Ravleigh was interested, it 
has been ananged t,> hand over the balance of 
the fund, some 500/ in amount, to the Cniversity 
of Canibiidge to be used as a library fund at the 
Cavendish Laboratory, where there is a research 
library to the formation <$f which Lord Rayleigh 
contributed when professor. To have aty annual 
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that, O 
11 w* place 
l\ iv!« igh in 
b\ inc tmu ials 1 
Knghshmer 

he said as 
and in suppoi 
ul Ins claim to he nptcsenled n 
tin so walls. [.ord Rnliigh cl< vote 
a lone; life with unite singleness c 
purpose and pie-eminent sillies', t 
lh< puismt of what. 111 the plirasec 
l<.g\ of the Koval Sui iftv, is raltc; 

the pi omolion ol natuial know 
]. dp< ” l-oi fittv veais, without jKill 1 * 
and without hum, he pm sued r< 
s* an lies which are one ot the glorif 
ot Lnghdi sen me. It is possible 1 
foi in an istun.ih of the quality an 
quanta* of 1 ord Ra\ liighk wank h 
those si\ volumes ol (olkctid paper 
which we owe to the uilerpnsc of th 
Svndiis of the (\1mb1idge l niversh 
I'ii ss Among tin 44b pap< is w hie 
till these volumes lime is not one th< 
is (iivial. then 1 is not one that doc 
not advance the subject with which 
d< aL, date is not one that doc 
\ diflii ulhcs; and ailioii^ that gfCf 
at e m oi e 1 v am which tiniy ha 
to require collection. It is this,. I thin! 
xplaitis that while the rolleifed papers < 
' men often foim a kind of memorial fa Me 
libraries, respirted bur not disturbed, thos 
h arc 
n the 


then 


among 1 lie most frequent 
phvsicist's library 


nut < 1< 
mimhei 
show n 
v\ liich 
m ientifi 
in our 

of Lord Run lei 
1 on suited hooks 

'plie first impression that we pain on looking 
these volumes is Die culholiiitv of Lord Ravleigh 
work mathematic •*, light, heat, elcitrieitv, magrt 
(ism, the properties of gases, of liquids and solid 
are all represented in fail I v equal proportions. If 
were asked to explain in what department of physic 
1 .ord Ravleigh’s work was most important I short 
be quite at a loss to do so. In these days when w 
sneak # electricians, of molecular physicist*.. 
ticians, or even if we take the wider clasSifkaUe 
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uf mathematical pin shifts and experimental phvsi, 
it is rMrv»hing to conw across one who was * at h 
who like K< Kin and Stokes, w.k udi and a 11 ol 
l«‘>rd Ravleigh took* pinnies f<■» hU province 
and extended the boimdarv 0} evciv <1, parliiieni ol 
ph\‘>ic*> The impulsion mad< h\ n.idmg Ins papei s 
not only duo to tin* Imuiim of the now umihs 
attained, hut to the dinnu ss and insight dtspkived, 
which gives one a new gtasp of tin vnlii.it No mb 
jeel passed through Lord RnvletgliN iiiiml without 
being clarified and having its difficulties litlie-r u 
moved or brought so shonglv into llir light as to he 
suhp <l l" attack on even side 

’Ji'.i impicssion thit one gels «iftri 1 • m< fi 1)^ 1 pipit 
l>\ I .old Ravleigh is that the "ii**}< « 1. it l-ni.n Use 1 
hoim lv phrase, has bet n lidied-up law and older 

havi been substituted for disoidfi lliete lie s.,|t]( 

on,u men of science whos, - hum eorsisis m hiving 
soul the lii sf word on a suhpei, in having mtioihned 
sonic new idea which has proved hmlfnl; then ate 
others whose (hunt (insists pejliaps in having s ud 
the list word on tin subject, olid who hi\e reclii,,<l 
the siihji el to loj^iial (onsis|,,n\ md cieirness I 
think bv Jempet ament L<-id Rivhigh u dl\ belonged 
to the second group ( erlamh n<» mm e v< 1 icxeihd 
mote in that i’ii.il<'s( of mfelleeiual pleasures, work¬ 
ing .it a siiljji 1 t willed) was pj oils, uird and tingled 
and hi mging it to a stage w lieu e \ c 1 \ l lung w ris t le 11 
and in order When w 1 lake Lend Rack lull's pH" o 
w e find some pm < l\ m it hi mat i< al, m which, wnh hi 
tli.'i ac Ic'nsii, dinilness ol ,mac k and snnph, ih ol 
riu ails, he obtain'd niiN tinpoii.mi n-sulls We pit 
others almost pmii\ ( \pi imn nl.il. sin Ii ,0 the deli 1 
ruination of the absolute unit in el, (tinitv. m which, 
again. wnh simple app.u tin , he it tamed n suits w In, h 
mailed in luiinK flics' ,,| Rignault and Joule 
f>ut in tlu majoiil\ ol vvnimgs we have a comhina- 
lion of matheniata al anal) is and V\p< 1 iuic lUal \\«nk. 
and his papers, I think, dfoid the best illiisl 1 at ion 
of the 1 tine co-ordination of those two great bimuh's 
of attack oil the problems of nature I Ik |ihisnal 
idt.W direct the malhcmai 11 al anahsis into the 
diortc s| and most appropriate (halin'Is, while 
the matin matits gives precision and point to the 
pin sics. 

|us| one wool about anolh'r t li.uac tei isli, of fold 
Ravleigh He was, so to speak, tlu kiltght-c uam ol 
ph\sics There are m« n of whom it is said that flaw 
never shirk a dillicuhv, hut Lord Ra\ lejgh went 
roaming about seeking fot ditlieulties to desum, .m<l 
I really believe th.rt he loved a 1 1 1 Tlu'UIt\ for its own 
Rake, and pet haps fell soin for H aft* 1 lie hail de- 
strewed it. But among the dilliculties in pluses 
none was ever mated hv am default of I cud Ka\- 
kigh in deal ness of < xpiession or e leartless of thought 
He was an artist in the 1 production of Ins pa pus 
He had the- artist's instinct ingtaineel so deeph tlr.il 
even the excitement and hut tv of the r.imbiidge 
Mathematic al Tripos in the old days, when it was 
liternlh a race against time, could not destrov it 
Even one of his examiners on that occasion s.ud that 
his papers were 1 so dear that they could have been 
sent to press without revision 

Among Lord Ravleigh's mam discoveries I will 
jltst confine nnself to one, the diseoven <>f argon, 
because that is the one which attracted most 
attention, and in which, perhaps, he broke the newest 
ground. 'Hie discovery of argon is one of the 
romances of science. Ihc* fact was that vvo had, 
unsuspected among us, the element in large propor¬ 
tions—there are. I believe, some tons of it within the 
walls of v thi$ building—and vet, in sprite of the expen- 
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menu of cliemtsts .md ph\sjci>t> lor centuries no 
‘ siispi, mn ot :ts c xisieun hid c v 1 1 .nisen It seems 
taiher an uoin that while 1 I 1 , chemists, had been 
lans.iikmg mines .md searching the sj.us for new' 
elements, all the iun«‘ thue had he c n m their lalk>?a- 
loiies ,n chmem with men ltinukilile properties 
than .ill \ lluil had h» < n chs.u',u,| I he t etnal kablc 
than; about lord Rav leigh N m\< -a igat ion w.is that 
it was not h< 1 .wise he used iiistmmenu nioie powerful 
tii hi . 111 \ of thus, ,,t tin c oium md ,,| his pi• d, i ossur**. 
W goii w.is n w kc d down hv the <>!,)« s| piece of 
chemical app.iialws, ih*‘ halan, e, an msi r unic'ilt which 
had h< , n a (lie tommaud of all l.oul Rc\high’s pie. 
cli cess,, is, md In wind) then might hi\* m.ule tlu* 
disioveiv, Imi tli< \ did iic*t 111 iln isolation of aigon 
Lord R.nleigh \v 1 lommale enough to piocute the 
co-opi 1 Mic'ii of Sn William R.imsav, and when the 
piopciiics of the nenv suhsiam*■ vvue investigated 
1 hex !nine d out 1 ,, I,,- ,.\n imihnai \ iuteiest, and 

, the disc.i\, r\ of this, which was followed bv the* 
ihsimi n ol othei gives ,.f tin sane 11 .Hum*, has Ji.nl 
a veiv pronoun, id influence on the pingrc ,s # of our 

I, 1 , as is |,i ih<- s(1 u, urie of matte 1 

I must pass on fioiii Lord Ravlrigh’s 1 onti ibutiorw 
to sc'lt-llc < to 1 1 ill sir 1 1 | siilllr ,d ills pill'll, services, 

II, w.is long and iniimat, l\ connected with the Royal 

N" ie| \ hot mile v,-.i|s !i, was secretary, and for 
1 hi re \,,tis In- was p m s|,|c'U( II, c Dr n hr,! the 4 

puldii itioiis ,d that mic I, iv hv p cpi-is which ;iddcd 
■ 1, .1 1 L I,, iu pM-sijg, If, Mini, m, I gnat suviees 
futile l m \ * t vi 1 \ of ( unhitdge ()n M i \.w eH\ dcQlh 
111 1 Sy,). when the slice's-.. ,,{ the it vv Sdiool of 

rinsics was not \<t issciicd, [.old Ravhipji, al eon- 
siderahfc personal s. 1* 1 j Ti* * , 1 ajjn* to the n m ue, and 
f«u five viais le* w is the ("'av indish Ihofi ssor of 
I’livsi, s, and this wmk, with tli» issisl un r of that 
of Sn Richard (da/,-hiook md of Su N’.ipier Shaw, 
pul the school on such a him basis that Ms success 
has nevei sim e b< en in doubt I lie l mveisity took 
th< o[)poituuitv of honom/ng Imd Rtvleigh hv 

making I11111 their dianedloi , hut it w is not oulv 
w ot k that I otd R ivleigh gav,- t,» the I imeisjiv * h<* 
was a geiieious hen,-factor When lie Medved the- 

N obf I pii/t h, h. ended over (Ii, nioiiev fm the use 

of the l niwrsftv \g 1111, In* was long loiinecfed 
with the Roval Jnsinution He was professor there 
for si \elite*, u vcais, and 111.1m of 11s have lie-aid those 
clear e’vpl.mai unis of some of the most difficult 
[irofdenis of jilivsics, arc «»mpam,-d hv experi- 
mc-nts, winch wen c hai ac Ic 1 l-t ic .dlv simple and 

I ^beautiful. 

But of all the I ><x I h s with which I nid Ravleigh was 
associated j eftniht if iIicm* was mi* in which lie* was 
mote interested than 111 tin National I’hvsic.d T.abora- 
: Ion lie was the e hail man >f the committee which 
’ ice-nmmended the foundation of that insfitulicin, and 
he* was e hairman of the 4 executive body fiom the be¬ 
ginning until a v,ar or two befoje his death 'Lhc 
giowth of that instiiufion from verv small beginnings 
to the position it now o<<upi<s t fh.it c,f the most 
, important institution of its kind in the vvoild, is due 
] in no s -111 1 if degree to the work that fold Ravleigh 
1 gave* to it, to llie judgment that lie displaced in eon- 
j dueling its afbeus, (o Ills knowledge, and to his iu- 
j flue lie e. 

! Another subject in connection with which Lord 
Ravleigh Tendered great seivite-i was that of flight. 
He was convinced long before oilier people of the 
possibility, and even the puibahiht v. of flight, and 
when flight became a serious pmblrjn to this country 
hcvjJternme chairman of the* Committee* on Research 
injrarpnauticib anti it meant even thing to that sub- 
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jcet, pcrjK'UiaH'' perplexed v». i 1 1> new pmblenis, to 
have .ir Ms command tin unemng judgment of Lead 
Rayleigh . 1 ( 1 *) hi-. kn*A\ leelge of tlweav and hi> keen 
instinct for puntur. During ihc wai, vv'ht'n am 
spexialk mipoit.mt 01 specially ditfii ult point anw 
in conn<*< lion with tin application of >1 iniu tor 
the use ol tin Aimy or N.iw, Lord Kayieugh was 


very often consulted, and never in vain. Lord Rn\- 
kdgh, 1 belies e, ha*, had e\etv honour that thU 
nmiiirx 1 an bestow, and he deserves lh.it place on the 
walls of the \bbes 1.lose 4 a the memoiials to Davy 
and to Young, for, like them, he incieased the 
piestige of this uumlrv m sneluv, and widened the 
bounds of our knowledge of natute 


International Physico-chemical Symbols. 


By l* h«» t At 

I N the years prior to the wat endeavours were 
made In various mb rnalionuliv constituted 
bodies to so me gieater uniloimity in tlie symbols 
used in (hilt r< nl lountnes and by ditkrenl wiitets 
to represent jdiysic.il, pins» e>~t henucai, and 
eUrtrobnhnu al tpianktics. \s part ol the mineral 
movement to this end the International \ssoua 
tion oi Chemical hoe u lies, lounded in itji i , set 
up h Commission lor the l nilieation ol Phy sho¬ 
ok mieal Symbols, and in itji } ll‘ ls commission 
.submitted to thee mmol ol the International Asso¬ 
ciation ol ( hcmical Soe utics a list ol symbols 
lor quant it u s espei 1 illy ol phy sn o-che mu al im¬ 
portance. At this point, howt^ei. the need was 
felt for coordinating the woik ot the « ommission 
with that ot other bodies, and a small "wen king 
committee,” consisting ol Sir William Ramsay 
(chairman), l)r. hi m drub Ann bach, jhols. 1 * A 
(iuye, l*. J. Walden, and Alex, hmdl.iy (seeie- 
turv), was theielore set up ut order to see me this 
coordination and to suggest methods of organ¬ 
isation and work 

The list ol symbols drawn up by the Com¬ 
mission lor the Cniheation ol IMn sico-cht mieal 
Symbols was submitte d lor consideration and 
criticism to tin t heuiical societies ol the ditlereiU 
i ountries irpii’M Died on the Ink r nat lonal Asmh la 
tum, to the Ausschuss hir Finheilcn und boinnl- 
grbssen, and to the International I'.h t lioteehiiie,il 
Commission 1 be eiitieisms and suggestions re 
ceivcd fi<mi these bodies were considered in May, 
191.4, b\ the working 1 ommittec to which refer¬ 
ence has been made .drove, and a list nl symbols 
was then drawn up lor the apjrroval ot tin Inter¬ 
national Commission. I nlortunak ly , however, 
before the meeting ed the 1 liter nat tonal Commis¬ 
sion look place, international sCn ntilic relations 
were nipiun <1 bv the outbrtak ol war, and the 
list of svnihoU recommended unanimouslv bv the 
members nl the working < nmmittee could not, 
therefore, i<<iiv< tin approval ol thi parent tom- 
mission. \s n is not to be doubted that this 
approval would have hi en given, and as it would 
have been a mislortiuu* if the labours nl the com¬ 
mittee on whuh (beat Britain, 1 *ranee, (irrmanv, 
Russia, and Switzerland wen* represented had 
been in vain, the eoun« il of the Chemical Society, 
with the npjuovat ot the lecentlv lonstituted Inter¬ 
national Union of Pure ^nd Applied Chemist, 
authorised the publication of the comtnittflBs 
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report and list ol symbols in the transactions of 
the Chemical Society, April, 

, As regards the mineral principles adopted by 
the working committee it may be said that in 
, drawing up its list the lommittee restricted itself 
to symbols for quantities of ehiniKal or pbysico- 
i chenne al importance and approved the general 
principle adopted by the International Commission 
that Cheek letters should be used as sparingly as 
possible. In respect ot svmbols lor quantities 
used, especially in mathematics, physics, and 
the various branches of mathematic s and physics, 
the committee lestncted itselt to noting the 
! svmbols which had been rceommended or adopted 
bv the MHiitifie bodies specially inteicsud in these 
quantities, and there were m« hided m the com¬ 
mittee’s list only those symbols about which there 
was general .i^rmmnt .imong the* specially com- 
petent bodies, \s it was not possible, in the* ease 
i ol svmbols which are. emplovcd in dillerent 
. bianehes ot pure' ami applied si n m e, always t(3 
obtain agreeme nt the re present.itives of 

tliIt» re*nl s» iciii rs, the lommitkc adojiteel the; 
svmbols whn h tincl, or ate like 1\ to laid, gemeral 
,K'i ('piano' bv c hemists 01 jiliv si< o-< he mists. 

Wlhough a j)ia< tieallv universal agreement 
1 alreadv obtained legarding m.mv ol the 1 symbols, 

, theie w cm a number of quant it ies lor w Inch diverse 
symbols vveie empltAcel bv ditkrenl w liters or 
we ie suggested bv v.uioils bodies It was neCCS- 
saiv, then (oie, for, the e ommittec to examine, 
f | ('aie-lully and critically, the different suggestions 
and t<> make 1 a decision as to the symbols to be 
rc< omtne rnled tor use . I lie leusnits lor the choicp 
ol svmbol made by the e ommittec in ihe* deflated 
I eases are- appended to the list ol symbols. 

Although it is not possible to refer specifically 
to all debatable' eases, re tire net* may be made to 
a few important quantities. Lot enIroj)y and for 
! maximum weak the •nmmittee' iccommends the 
. sy mbols S and A trspe e I tvclv. although in doing SO' 
icgret is exjnvssed at having to depart from the 
1 e lassK al symbols <p and \p <*mpIovcd bv W illard 
1 (iibbs. The committee, however, states that it felt 
! such departure te> l)e* advisable on the twofold 
principle' of disturbing existing usage as little as 
possible* and of emploving Creek letters 
sparingly as possible. For degree of dissociation 

1 Topic* of the report and !»st of symbols may he obtained ort apptyift- 
lion to the Assistant Sectary of tl>« Chemical Society, Burlington. 
London. W.r, ’> ; V ' - .E< 
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(ionic* thermal, t'tc.) the committee recommends 

the symbol a; for the ratio ol specific heats the 
symbol y; and for electrode potential, as foi ehc- 
tromotive force, the symbol K. It max .dsn in- 
noted that the lomnAtt'C recommends that 
kntion should always be sprit with a "k ” 

W hile the commit tee considered it to he in¬ 


advisable that any attempt should4>e made to 
compel authors to use the sxmbols which it recom¬ 
mends, it was til opinion that exerx means should 
be taken to em mirage the use ot these .xvmbols, 
and it remains lor the diltetent ofli< i.d bodies 
( on< ei ned to consider how stub encouragement 
• an best he gix en. 


Obituary. 


1 )k. J. A. Am k,v 

R. H. h. Anthony, associate curator of 
mammals m the American Museum of 
Natural History, New York, has sent us a de¬ 
tailed notice of the life and scientific work ol Dk. 
J. A. Ai.mcn. Lai k ot space prevents us from 
publishing more th.m the lollowmg extracts re¬ 
ferring to a lew points of purtii ular interest : 

Natural history has suffered a heavx loss hv 
the death, on August _u, List, of Dr. Joel Asaph 
Aik n at eight)-three years ot age Di. Allen was 
best known for the work in mammalogv which 
he earned out as curator of ormthologv and mam 
malogy in the American Museum ol Natural His¬ 
tory ol New York City. However, his activities 
were manifold, and an insight into the tmlv ic- 
markablc amount of work an ompiished l>\ Dr. 
Allen max he gained from a giant e at his biblio¬ 
graphy, which in tt)io int hided the following: 
Papers on mammals, _j71 , on birds, qoo; 
on icptilcs, 5 , on /nogyngiaphy, <); on c\()lution, 
22 ; on nomenclat 111 e, on biography, 1^4; mis 
eellaneoiis, 20; a total ot no less than r.p>j 
paptis. Suite tlie piiblualion ol this list other 
p.ipt rs have appeared anti a great deal ot un¬ 
published manusiiipt has bet n prepared for pub¬ 
lication One « ould nut hut he impressetl by such 
a list as a mere te.it of writing alone, but the 
workers in his field whotonsull the puhhc.itions ol 
Dr. Allen know that an infinite amount of 
patience, ol painstaking application to firing 
detail, and of w ell balant t d and judu mils wtigh- 
ing of facts, is (huractensfii <,! his papers. 

The hulk <>l 1 >1. \lit n’s jiapers deal with taxo¬ 
nomic (|iu;.st ion ■>, with the ulent ifu at ion ol tolltc- 
tions and with the revision ol groups Manx of the 
latter have be < nine < lassit ah and among the best- 
known might In mentiom d the monographs on 
North Ament .in Rodent in, written in collaboration 
with Dr. Klliot tones Dr. \lleii had marked 
eapabilitit's lor philosophical research into, and 
interpretation of, the phenomena of /oology, as 
is, well shown hv sonTt- of his earlier papers, hut 
circumstant ex dim ted that he should expend his 
energies in othfj direi tions 

• One of Iris youthful aspirations was lor editorial 
Work, and from iSyg when he edited his first 
11 Proceedings of the Boston Society oi Natural 
kjistorv,” until 11)rS he pe'rformed continuous 
Service as editor of several scientific publications. 
For thirty-two years of this period he edited the 
BtUktin of the American Museum of Natural His- 
h?ry> and for-twenty-eight years the Auk. 

NiJftdritch, v:oi. aoSVv; 


i'rohalih Dr Alien is best known inlermilion- 

■ llmui(;h lus ,%ithorit;t!i \t pesilmn on /oo- 

lo Kffeil nomenel.itme. In tins evu tin- field he 
w.is pt. rnment ; inter nation.ill\ his worth was 
1 i‘m ionised In Ins position on the Int- tnational 
Commissions suae jt)io. 

\rnong the many honours which Dr v Allen re* 
<(•0(11 max be mentioned the Walker (baud Prize 
«>l the B'ision Sotu ty ot Natural llistorx in i<)Og 
and the medal ot tin* l.mmean Society of NAw 
n tk in Ik' was J'lesulent of (lie Ameri¬ 

can Ornithologists l nion, 1XK4 president of 
the Lmna\m So< k ty of New Yotk, 
member of the National Aeadenn ol S< iciuts, etc. 
He wax also an honorarx member of the British 
Ornithologists 1 nion, the Zoological Society of 
I ondon, the Au*tralian Oi nithologisls’ Union, 
and the South Afiican Ornithologists’ Union. 

lire earlv part of Dr Allen’s hie was .‘•pent in 
New hug land. I hat part of his a< ademu> train¬ 
ing xx lu< h had most inllucfice upon his later life 
was lus association with tire great tea* her, Louis 
\gassi/ Struggling undei the handicap of a 
constitution ,it no tune \ erx strong, he made 
several notable collet ting trips, the most im- 
P >rt.mt being that to Brazil in i.Ho-. His first 
muse urn appointment was with the Museum of 
('ompntalive Zoology at Cambridge, Massachu¬ 
setts, but in iSS^ he took a cm atoi ship in the* 
\ru<a a. an Musi mn ol Natural History n f Ne\v 
\ 01 k City. Here his f»*nurc was < out inuous until 
the time ot lus death. 

Dr Mien numbered among his friends practic¬ 
al all the \\ I'll-knnw’n uni kci^ mi birds and 
mammals, .mil I In- respe- I Ini his scientific- aflaiil- 
rm nts promptly grew into a low ..! lh< man him■ 
Stlf whenever one was fortunate enough to be 
iminbiTt'd amon^ las p< rsonat fiicnds 

\V. A fi ULI II -Old him \\ 

I 1 is with much regret that we record the death 
ol Mr \\ . A Baillie C.rnhman, w ho passed awav 
snddi-nh on Now-mix r j- at Schloss Matzen, in 
'l\rol, in his scvcnlv-lirsl uur A man ol strilcin^; 
j ;>li> si<|iio, endowed with iii^h i:um,n;i and preat 
■ mind, he possessed art intense nllei troll foi the 
^id and grand in Nature, - onplcd, remarkably 
enough, with an unlla”rinip interest m much that 
id purely sehoiarh. That sin ii a man, the son of 
, ;i sporting Austrian of burp- estate, should have 
developed in early >onth what proved to be per¬ 
manent tastes for hunting and mountaineering' was 
alfhaps inevitable, and in due course his adven- 
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tures. upon the mountains of Europe and North 
America gained for him a great npuiation both 
«js an intrepid cliinbu and as a shooter of bi£ 
^arno. But Ins < bun to be remembered bv 
naturalists rest-, upon .1 inr mini set tire founda¬ 
tion, for mau\ \\ ho a« iueve distm« lion m the fields 
indicated an, perhaps, lust forgotten. 

Most loi t uif.it* 1 \, Ha illie-t it oilman soon began 
to write about his lavimriti puisuits, and from 
1 H75 onwards main bunks and ninumi fable art u U s 
in periodicals flow id I mm his pen In thise writ¬ 
ings there is much »>1 mn resound important e to 
the naturalist, for ihe author w.ts kei n-sigbted as 
well as judn unis Ills low of tin- < base led him 
to examine nmtliui^ lonnwtid with its Instors, 
and with the utmost patien<e and m<lustr\ hi ex¬ 
plored ,m< u nt books, pa tures, tapestries, and 
mouldering leaps of imduwal records in search of 
facts. Thi results of tin s<' rescan hes arc well 
seen <m what is ])robabl\ Haillie (itohm.in's 
preah st book, “Sport in \rl ” (1914), wbnh is, 
in ell’ii 1, art adtmi able history of the (base as prac¬ 
tised in the lour < outlines betwmi t.joo and iSou. 
Of even printer interest arc Ins two editions ol 
“ flu* Maslt r ol (iiintc," written bv h'dwaid, 
second Duke of \ nrk { 4 shaUespe.ir« ,, s “false 
Aumetle ”1, bitwiiv 1400 and 1414. 'Dus work, 


j comprising a translation ot Gaston de Foix 
: “Livre tie Chasse ” ( i/Van 49o), and five origin, 
i chapters on English hunting, is the oldest book < 
hunting in our language, and as such must alway 
t make a spn ial appe.il 'to the student of Rritisl 

■ mammals. 

■ Bv the death of Mie R \V. I ; iu/.IK, at sixtv 
s'*ven wars ol age, India lias lost a learned philo 
logist and student ol its literature and philosophy 
Joining tin .Madras (. ml Ser\ii e in JS77, he was 
imalidcd in 1SH1 as the result of exposure on 
f.imiiu dutir s and ser\ ice during a load disturh- 
nme m the Godavari Hills. On Ins ictirenient In 
ber.mtc librarian ot the London Institution, and 
it was bv his initiative that it was absoibod b\ 
the School ot Orient.d Studus. I'riHet lectured 
extinsneh on subjei is i onnerted with Southern 
India, and acquired a scldmn-m ailed knuwlcdgt 

1 ol Tamil and Telugu He will be best rcinem* 
licred b\ Ins “ British India” in the “ Stor\ ol the 
Nations” si 1 ics, his “ later.u\ Hisforv of India,” 
and “Indian 1 bought, Ikisl and Present.” He 
> was lor a short time set i< tan of the Koval Asiatic 
Soeietv, s\j< ccedmg Mis-, Hughes, who became 
his w il< , and sni\i\c> him 


Notes. 


Tut: nnnwiisan uniting ol th< Km 1] Soriav w is 

held on St Xmiiiw's 1) iv , Nuu'mbi 30, aiul die 
following oIVh i 1 s wen Diet'd Hi I'siJi'nf • Pi«>f 
('. S. Mu mngloii. /rcawinr Mi David 1 'i.un. 
Sritrlnrn'- Mi W H, 11 udv and Mr. J H bans 
/b>rWg»/ «V\ u'ldrv • Sir \1tlu11 S eluistei OUnr 
\fcmhers <>l (Mnmi/* sii Fit dei it k \iuliewrs, l'tol. 
Y. 11 . HI.11 km.m. Sir \\ illi.uu Bragg, Prof. A. \\ 
(Tosslcv, Di II II. Dale, lb of \. s ICddmgton, 
Prof, A. I'ow ler, Pint \. 11 at den, Pi of. J. Graham 
Kerr, Pi of II. Limb, Sir \A illi.im Eeishman, Sir 
Herald l.cnox Convngham, Lmd Rav high, Prof. 
O. \Y. Kirhardson. Sn \uhiev Sttahan, and Pi of. 
L T, Wilson. Prof. Sherrington deliver'd the anni¬ 
versary address, which is ahi idged on p. 470 of this 
issue, and presented the medals as follows The 
Goplrv Medal to Su |om ph Larnior, who has long 
held a leading position in the Butish school of mathe¬ 
matical phv>iis. Ii mav fairly ho said that his pre¬ 
liminary woik was of the utmost value in paving the 
wav to the modern developments of the theory of 
relativity. A Koval medal to Dr. Frederick Host 
Blackman, distinguished foi his contributions to plant 
physiology, and < specially to knowledge of the ptocess 
of phbto-svnthetic assimilation ol carbon dioxide. A 
Royal medal to Sir Hank Dvson, who has devoted 
special attention to investigations ot the movements 
and dietaries ol the stats and of the hearing of these 
upon the stiuetun of the stellar universe. It was 
mainly to his for. sight and organising ability that we 
owe the successful observations of the deflect ion of 
light by the sun’s gravitational held dining the eclipse 
of 1919. The Davy mcdSl to Prol. Phillipe Auguste 
NO. 2719, VOL. 108] ' ‘ 


’ (i u\ e, in n cognition of his \w»ik on upl’u.illv active 
organic suhsiances, on molt t uf.n asst»ci ilion. and on 
aroinir w tight-. 'Hie Hlights imdal to Pt.-f Niels 
Bohr, lla nothin nt thi* conception 10 whith thr name 
“ Bnlit - iloin ” has hi en aM.uhid l his conception 
gave a solution ot the long-standing pu//U of the 
B.tlmu* m rii s ol hvdiogtn, and appears hkel\ to pro¬ 
vide a loinplHe explanation of the spot Ira of the 
! vatious elements 

. A1 tie met ling «»t the Koval (n-ogi 1 plural Society 
held on Monday, December 5, the president announced 
| tli.it it is Iiojh d the m'. mbets of the Mount Everest 
| Expedition will have teturntd lw the end ot ibis week. 

1 Missis Rat burn and Mallow att alieadv home, and 
' Col. Howard Hut v and Mi sm*n. Wollaston and Bullock 
are on their w i\ 1 h« natural history collection and 

■ the pimlogiaphii platys have also arrived, and the 
maps will he here within the next fortnight. It is 

■ satisl.tclorv to find that the colli 1 nous have reached 
1 home m excellent older. There is a plant belonging 
i to the pink family from a height ol 20.400 ft. above 
i sea-level, and there are several kinds of primula- 

pale yellow, blue, and dark ^purple and one with big 
hanging hells, and many gentians, a remarkable Vgl- 
! low Halil id arts delphinium, and some beautiful dwarf 
j rhododendrons. One hundred and sixteen packets of 
I seed in excellent condition are among the treasufis 
1 which have remind the Koval (ieogiaphical. Society, 

I of which eighteen packets are ot rhododcndron$i 
twelve of primulas, eighteen of meeonopsis, and four 
. of gentians. From a height of 19,000 ft., the highest 
; point from which seeds were obtained, is a packet of 
1 edelweiss. Then there is a sparrow from. 18,500 ft., 
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forks of various species, including a \»i\ huge c.d- 
latuira l.yk which mav puhaps he mu. wagtails, 
vs fun-headed robin*, a chough and uirkou, ium. 
lint (»<•>. bullfinches, and efl Inn omen a him- hud. 
Then* uic also boxes of buds’ eggs, numerous hiilter- 
fllCs and mollis, and olhei insects, including bees and 
tl.-u-v f«"gs and fishes, and a few mammals these 
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Ahum Club (I.tllerv m th*■ middle of Jaim.uv. 

Dk Nikis Hour (Copenhagen), I)i. johan lljoil, 
lead of the Norwegian Fisheries, and 1’iof. Paul 
] angenn (Paris) have In in elec ted honor ai\ iiiunbie 
of the Koval Institution. 

1 hi American Assonahon for the \dv am enu nt ol 
Stiime will merl in Toionlo on Decemhii v; in 
the l muisilv buildings d he Km d \^iuiiomu.il 
Sue i( l\ ol Canada will im el at tb(‘ same lime and 
assisi in the ptogi amine o| ihr \ssociaiion 

fur Pans coi 1 cspond< m ol the Iimo aiuiount. s 
that M. tieoiges ('lamb , who his lx m auaided lie 
Prix It' Conte of 50,000 francs (100»>/ ) bv ihe Ai.uluin 
id S( i( rn.es for his w 01 k in chemislrv and phvsirs and 
(he praitu.d application ol 1 In* 11-nils to uulusliv, 
has request! cl the Al.iclemv to cbvote one-half of the 
aimumi to Ihe Soiie'tr cb 'mvhiis di* \mis tics 
Si leni'es and the olhei hall lo th« 11 st arch la bora- 
torii s of |h( ( < *1 b’ge (b Ft \m < . 

Plan. Hokvi I win, Sir Lrnest Kuthetfoid, S11 
Anhui Sc husli 1, and Pi of (« Flliot Smilh have bn 11 
» letted honoi 11 v nnmbeis ol (In Manchester lateiaiv 
.'d Plulosoplm al Socuiv. 1 )i 11. I-' (ow.ud h.i' 
been eu c led chairman of the clumual section of the 
siKtilv Iol tin ensuing s< ss|on 

A uic. nt \ su 11 essfuI it>uisi of Sw inn Leetm.s on 
tieologv ujs uunpleDil on I )e« ■ inker * b\ Or | l> 
lalioiui it the imp* tin! College oi Siieiue, South 
lxerising(,,n. I lu s»- he tines aie di living aiiuiiallv 
mil lei tin.' auspu es o| (he {(iMeis ol (lie luilisu 

Museum, and ar* design'd lo simmlaie j ublu it- 
lei'i s( in gi ologit || si !<Mlt e 1 III .i\ < 1 tge attendant 
for tile* twelve lei lilies was :m, a gralijving inunl 

lo all ione rilled. 

11 ik annual gem in I meeting of ilie l)»(imal C*"- 
Cation was held on November 50 at ‘stationers' Hall 
PlOposals for lilt' adoption bv til* association (d a step 
bv step p<»li< v in dealing with weigbis and inoNiio 
were made, and the following lesolulion was ciiiiid 
“Thai this* as*,m ialion, wlnlc adhering to ihe poln \ 
adopting 1 lie meltii nMcin of weights and 
measures, trrogniscs that its object Call bcM be ob 
tained in steps, and that the first si< p should he lie 
dealing with weights M 

Thk Jamaica earthquake of January 14, 1007, so 
destructive* to the city of Kingston, was followed hv 
a number of after-shocks, of which nearly a hundred 
durirtg the succeeding six rrtonfhs were strong enough 
to btyregistereef in thjs,cdu ntky.j S(r<mgee thhn »inv 
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of these niter-shocks, 01 indeed than any earthquake 
in the island simb 1.107, was that which nee dr red on 
November ->5 last. | la- shock was ,.| short duration, 
but it was strong « uough lo cr.uk ihe walls of some 
| buildings. 

I xi'iK (be pn sidem \ of \| Millci md, President 
»d lb. biiiufi Kt public, a mi.img was In Id at the 
Sorhoniie, Palis, al ( p.111 on N"\rinbir *4 lo com- 
mennn ite the icritenaiv id \mp.n's publication of 
his lund.imem.il laves of 1 lei ti omagm t is,11 Ihe Pre¬ 
side nt was siippoi te^bv the chut Miuistiis of public' 
I)rp.ti tmenis, and lie Republican (maid under the 
dm c lion (d M Pal.iv plaved selections dm mg tin* 
pi ih< 1 dings Vddit'ss, s win dedivited bv Prcd. 
Her tin lot, App« 11 , and Janet and bv Missis Legouev, 
Ibnu h< led, Mailloux. and Ihiaid Ihiimg Ihe lo|- 
b'vving morning a t ec« pi ion look place at the Con¬ 
servatoire 1 cle's \ils cm Metiers. and the n< w gallerv 
ol mode Is of leb giapbic and tcbphonic apparatus W.ix 
opened An Ampin medal is luing siiurk as a 
soiiv 1 nir ol (he- ucf\ts|on. 

Sixer the advent ol aviation visibiUtv mil the land 
has advanced from ociupvmg a o 1 omJarv position 
to one ol major impoitanii amongst subjects of 
11H teoi ologic al invest tgal ion 1 )urmg llie |»as| few' 
\ i .11 s (he m itli r ba*s coMsequenlh been engaging the* 
c, lose attention ol nidi urologists, and nine li progress bus 
bee 11 made in (he taking ol accurate observations. In 
i tde 1 {< 1 allow a fn e 1 \e It.mge *d opinion* on the* sub¬ 
ject. the- meeting ol tile Koval Mete 01 ologic al Soobdv 
to be held al 5 pm. on Ihe ember i| will be devoted 
to a discussion "it \ isibibtv “ 1 In discussion wall 

be* ope neal 1»\ Ml. F. | \\ . Whippb, win* will give a 

gener d rntr oelu< I ion, while otlnr speakers will np- 
pioaeh the milter nioie paiticul.ulv tioni the ]>oints 
of view of the aiim.in, tin seaman, and the pbvsiust, 

1 In subjc'cl ol London logs will abo In introduced. 

1 hose desirous of obtaining Helots for the meeting 
should apph to tit’ \ssisiant Siiielaiv of the Koval 
Me t< 01 ologic al Soiielv .1! pi < lomwell Koad, South 
Ixe’iisington 

A I the* inomlliv 111' e-tliig e‘d tile /.oofogual Soiielv of 
London lu-ld on November tw«nlv n< ’V fellows 

Wen el'itid to the SO, ie*t\ , *ighl\.si\Ml candidates 
pi opes, ,1 lor (lee (ion as fellow , two as foreign 
members, and < iglu as e 011 c-ponding membiis. The 
1, j tor t of tin Connell showed i'l.it 51x1 additions had 
men made to the soemv’s menage ne during th- 
cjuaitei, including bv pi esentat ton, iX> >>\ pur • 
chase, <)X bv d* posit, _■<» in exchange, and 55 bom in 
the g.ireJe ns Special minium is mule ol 1 culler non 
of mammals, biuls, and itpdlcs fiom N« w (minea 
mid \ru obtained In Mi. biosi, which includ'd four 
six c n s of hirds-ol-p.ituehsr and vveial 1 ar*■ dovis and 
panels new to the colic < tarns, "J In ihihiIio ol visitors 
during the quatlu showed a deer* 10 of 108,75^ 
and the reieipts a cb crease of X\\l. is compared with 
tile corresponding period of last von l wo hundr«'d 
and ninety-eight mu bllows have been elected to 
tlui societv since (anuar v j J he society's silver 
medal was presented to H.K. C.rpt. C. II. Arniitage, 
Chief Commissioner of the Northern Territories. 
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<*old (Mast, for his manv valuable gift-' to the tol¬ 
led ions from 1004. 

(>\ ihe rti rival of the (Jursl at Rio de Janeiro Sir 
K. Shacklelon announced .1 < hangc in tin- plans of his 
Antan tic expedition. According in the linns, Rio 
de Janeiro instead of ('ape Town will be the base of 
I he exjx'dition. and the Out'll was to sail about I)( com¬ 
ber 5 direct to South Gceugia, arriving then* about 
Christmas Dav and leaving at the New \ ear for 
Endcrby Land vni Bouvet Island. An attempt will 
be made to piovc the e\ish*nicW>r imn-t xistrme* of 
Thompson I-l.trid, an island re [M»rl<d to he in the 
vicinity of Bouvet Island, but probably identital with 
the latter. llouut Island has been visited onlv 
once, namelv, b\ the Valdivia in i8e*X, since its dis¬ 
covery in 17 p). No landing has been made, and the 
island is n ported ier-covere-d and inaccessible. Sir 
E. Shnckleton hopes to enter the ice about January .» 2 , 
and a I tei visiting Endeihv Land, if the ice permits, 
to arrive again at South Georgia l>\ the end of March. 
There the (host will coal arid sail for ’Tristan da 
Cunha and Cape l own. 1 he change in plans was 
attributed <0 the delav du<* to contrary winds and 
the weakness u| the auxiliai v engines. New topmasts 
were being luted in nider to increase* the spre ad of 
<anvas and allow the vessd to he*diiv(n through the 
pack-ice utult t sail. On the voyage to Rio de |aneiro 
n call was made at St. Paul’s Rocks, whit h no ship 
appears to have \isited since the Si<>tui in U)<)j*. It 
is not repoi u d it landing was found to ht possible. 

Tiik benefits tuniened upon the native races of 
India bv the pHscmv in their midst of an energetic 
bodv of imgation engineers were admirablv set forth 
ill two .utn Its, t ntitled “Lanals ot the Punjab,” 
bv Lieut -( oi \ubiev O'Brien, whith appeared in 
the Dailv ! elei*raph for November an<l 50. 1 lie 

mtUlcs dealt with the gieat iriigalion si hemes already 
carried out and those for whah plans have been pre- 
pared. Bv the haumssing of the wateis of the 
Jumna, Sutlej, Ravi, Lhenah, and Jheluin the area ot 
iirigated land within the Punjab has been increased 
since the Mutim ftom half a million to more than ten 
million acres. Worked entiieh for the benefit of the 
people of the Punjab, the e.rtnil- abeadv leturn t<* the 
revenues of the province a ptofit of 11^ per cent on 
the capital spent on them, and this with the* lightest 
of dues. The present value of crops on n>,ooo,ooo 
acres is consideted to he not less than 50,000,000/. 
Great as these u< hievements art 1 , tbev bid fan to be 
surpassed in impm i,m< <• and interest l>\ thi' s< hemes* I 
due to Mi. \\ . II. 1 vc*s, the Chief Enginee r ot 
the Punjab, one ot which, the Sutlej Valiev Pro¬ 
ject, aims at it ligating very large areas in British 
territory, and ,iIh> in the nUtve State's of Bahawalpur 
attd Bikamr. It is estimated that tin- scheme, which 
will cost some 14,000,000/., will irrigate 0,000,000 
acres. On the completion of this it is proposed to carry 
out .another huge scheme where the Sutlej emerges 
from the hills. The rivet here runs for forty miles 
in a great loop, piercing a range 55(H) ft high, and 
then turning back almost?, parallel to its previous 
course. At the gorga of Bh&kra -a (tarn £9$ ,ft. bigJv-r- 
NO. 27 U), VOL. IO8 


50 ft. higher than anv dam at present in existence'--- 
will be built, impounding a volume of wnty*r about 
three limes greater than that held up bv the Assouan 
Dam on the Nile, and it is hnti< ipated that by utilising 
the water for driving turbines, power can be obtained 
up to 500,000 horse-powa r. 

1 iik Copper Eskimo ot Coronation ('mil were 
studied bv the recent Canadian Ak tic Expedition". 
Mr. 1 ). Jennc-ss, the anthtopologist of the exjtfdition, 
gives an account of these people in the Geo graphical 
Renew lor October. Vntd these* Eskimo, vvfro 

inhabit (Oton.ition (ml!, Luton and Dolphin Straits, 
and Kent Peninsula, were praetRally unknown, and 
after that date they were seldom »ncountered until 
the- Canadian Arctic E\|>editie>n visited them in i<>J4. 
Mr. Jenncss sa\s that he found them still practically 
in the- Stone* age*, but changes have occurred in the 
last few veais. Contact with European fur traders 
hies led to the introduction ot metal goods, lifles, 
changes in clothing and mode of lilt*. 1 he habits ot 
the jx’ople are changing, and tin it grealei success in 
hunting bids fair to e\t« rminate the caribou. Mr. 
Jenness views with some concern the contact ot 
civilisation with thc-se Eskimo, and, by icason ot 
scare it\ »>f caribou and inhoduced white man’s 

diseases, bars that befoje long tlu-v ma\ dwindle to 
a degenerate remnant on the way to ext met ion, 

A DM’i omiui instance of misdirected energy is 
tetorded in the November issue ot British Birds, 
wheie Mr. \\ . Rowan, in the ionise ol a most admir¬ 
able account of the bleeding haunts and habits ot the 
merlin, tells us that on the two moots which burned 
the area ol his investigations “it is but rarelv that 
a hawk attempting tec lured miivivc- ... to 
tell the' tale ” Ihe minus in question the Barden 
and Kmhsav moors hum a -ingle* sin tel) nearly 
twentv square* nulls in aiea During nineteen suc¬ 
cessive \«ni s no less than nineteen pans ol merlin, 
vveie k 1 Heel on one nesting-site onlv “one pair each' 
yeat without a miss, 'and not a -ingle egg was 
hatched ” Moreover, it would appear that eve ry ont\, 
oi these wretched bit els was trap, eel. The* annual' 
average* of hi ceding merlin- on tins moor appears to 
be time or b»ur pair-; not a single pail succeeds, 
save* perhaps 1>\ the* miiist accident, in escaping 
destiuction. This lamentable* slate* of alfans, we* fear, • 
can be* remedied onlv bv the help oi the ovv nor e)f the* 
moor, and it is te) he Imped that steps will imme-' 
diately be taken to extend pioteclion against thi* • 
senseless and unwarranted jm r-ecution, bu there* is* 
no justilication for the miphccjpgninc-dc-troying hqbits 
of these birds , *, 

To the Lancashire and Cheshire Naturalist" for;. 
July-August Dr. J. Cosine Melville* contributes a%' 
interesting series of notes on the Sidebotham collec¬ 
tion of Lepidoptera in the Manchester Museum. Very 
nearly all the British speck's are 1 (‘prese nted in the Col- v 
1 lection, and it contains fjno series of many varieties^ 
and also material of historical interest. The now 
extinct butterfly Chrysophanus dispar is represented 
by twenty-seven perfect specimens and the very fare 
s hawk moth*, oxkrfr£^ 
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with 'full data. Th*rc are two Staffordshire examples 
of L^ l uco 4 onia btcoloria, and one of the two authen¬ 
ticated Hritwh examples of Hyrophtht algae is in this 
collection. In a brief at title on the giowth of the 
Manchester Museum Mi. *1 . A Cow aid points out 
that that institution is now exceptional!) rich in valu¬ 
able collections ; in fact, b \v pro\imi.il museums can 
vie with it in this iesp*«u l lie famous Diesser 
collection ot birds and eggs and the \aluahle omitho- 
h^ied libtar\ attached then to ate almost iiulispeiis- 
ihle to serious stuebnts. In fhe botaniial department 
(>j the museum ate located the hug* heih.iria o( l)i. 
Cosmo Melville and Mr ( hailes Badrx, along w ith 
tin Barker and other etvptogainic collections 

I'm* .annual repoi t of the Meteorological Office foi 
th< uar ended Match }i, U)2i, has hi en submitted 
m the- Air Council ha the liist time since the contiol 
has bt en t ik* n oxer Irotn the l.unK (’i)iiiuii'siomis ol 
H is Maj.-six's reasurx 'lie punnl dealt with was 
a turn <>f tiaiisition and t* organisation, an important 
change being the letiremcnt ol Sir Napier Shaxx Itom 
the duetlorship all* i txventx \eais’ smio* and the 
appominient of f)i <. ( . Simpson to the \ ,n:mi posi¬ 
tion Amon^ th<* main changes made in the taming 
oil and extension o| 1 h. work at its dilhnnt <enlies 
of aitixitx a considerable imaease has In en made in 
the stall emplovd. \i tin* coimnencemrnt ol the 
year the c 1«*t n'.il» technical, and line lassificd posts 
numhered tXj, and at tin * nd ol the vear 213, leaving 
<»5 vacancies to he till* d to In in^ the st ill to its required 
strength 1 here is .1 r.sttiuiun that < undid.itc s must 
be chaw n ft out r\-Sej \ ici nun I he Marine Division 
of the Office deals w ith the issue ol in* t< orologic.il and 
ocean-current t halts, together wiih other wrathei in¬ 
formation for the s.nloi. 'I'he Forecast S<i \ t< < , in 
addition to publishing the Daily Weather Report, is 
taking advantage ol e\et\ oppoilumtx to impiove the 
value ol the dailv vve.illnr fort casts and h.uvcst fore¬ 
casts, a spell notilieation In mg issued for the lattei 
when conditions .ire faxotliahle foi two or time da\s 
of fair weather, Climatological observations are issued 
ill the Weekly Wcatlnr Report and in the Monthly 
Weather Report 'I'he meteoi c>lr.g\ of the w hole globe* 
i> also now legulaih discussed I he British Rainfall 
Organization is being rontrolled 1 >\ the Meti orologu al 
Office, and tin publication <>| rainlaii statistics for the 
British Kies occupies much time. Obsr nations on the 
upper air also involve a huge amount of vvoik. 

Till-: Faradav Such tv has issued as a sepaiale 
pamphlet ot <S} pact’s an account of the discussion on 
electro-deposition and electro-plating which took plate 
at the joint meeting of*the xo« ietx and tin* Sheffield 
Section of the Institute ot Metals in November, tq.»o. 
Of the recent impiovements relened to in the papers 
ire^d and the disrussion which ensued, one ot the 
most important is the electro-deposition of the water- 
jackets ol aeroplane engine s and the puxsibihlv opened 
out by this success ol building up elaborate paits of 
machinery by the same process. The advantages of 
cobalt-plating have been recognised for twenty vears, 
but. it is planted out that there is still difficulty in 
securhag the-perfect adhesion of thick deposit*, The, 


mffuence of colloids in the depositing tafjfc on the 
Doperties of the cb posit K .still imperfectly ui\$er- 
stood, although it seems undoubted that tliclr presence 
bads t.t a dec teas* m tb.e si/e <>| plain deposited.' 
lit* ill.in man and oik ol tin- speakers expressed 
11 qi 1 t that some of the author - o| ptpeis had not* 
made tin nisi Ives .w\|uainnd with the work ol previous 
investigators hefote ininniencmg thin own experi¬ 
ments 

lx iht ('In nth al \,.o* of (), loin r ,».x Prof. N. 
hrauner , of 1’iaguc, discusses the otli id 1» p< vr 1 e>f the 
Ini< 1 notlutta! ( “mi^is-unn on t hi mu al klements 
{ \ \ 11 k i*, Augud 1<\ p 7X7), IK* raniioi a < ept the 
pi tin iple that "exact alomn weights an* now bmliu* 
mp far tors c»l an analvtiCal laletdatton 1 ilhej than 
feature's of a < liemi* al In polhesis. " P10I Braun* r 
lias also the support <>| aiiotlii 1 aulhoiitv on atomic 
weight <le(< 1 mmaltoils, Sir Kdward I horpe, w*ho in 
his prtsidinii.d addu's to the British Association at 
Fdmhutgh, considered it o| imp(»ii.mn to 'determine 
with tit* highest itlamahli accutaex the di partures 
Item the whole munht'r title " Ihol Brainier raises 
the following qiiisiioiis ' Win do w«* lind with our 
* hemic.il pro* esses and the balance- that the atomic 
weight\ ol the pine Dements, ( , \, )*. S, an* latget 
than tin ir alonih iinaa las found bv the jtositivc- 
lav in* thod|, vvliv Aiose t>l As, I, and (\ ,ue smaller, 
and why those of He, (). 1 *', N.i, an exactly equal 
to tlu 11 atomie masses, or m other words, whv is 
the lixpothesis oi 1'iout in its moibtn form valid foi 
aloinit massi's, hut ottlv in four out ot twelve case.'s 
tor the c 01 n sponding atomic weights' Another in¬ 
teresting question arises W’h\ an* Aston’s isotopes, 
as lar as w <* know, alwavs mixed up m (lie same pro- 
portit>11 t " In the Rlnlotoph j t al Maga me bn October 
Sir K. Rutherford gives reasons for tin value, 14ot 
(adopted hv chemists) rather than J.jon, found bv the 
positi\e-rax method, and suggests (hat .* 1* lim-ment 
ol th** latter method might distinguish between the 
two values 

\\ h have received from Mexsix Kodak a forty-eight- 
page* booklet, entitled "X-Ra\s,” winch they are dis- 
inhuting to the* members ot the medical profession. 

It explains in a clear wav the funaimnial law*# of 
practical importance that underlie tin* production and 
use of X-raxs, giving, for example, the relationship 
between the length of the spark gap and the required 
exposure, and the quality of the negative. The dc- 
xedopment and other treatment ot the exposed plate 
01 trim is dealt with at length 'I’he special aim of 
the* booklet is the standardisation of procedure, so 
that the uniformity of method shall simplify 
diagnosis'. 

.SixeT the introduction of the steam turbine the 
question of the production of high-speed ge.ti-wheels 
lias occupied th< 1 attention of man) engineers. 
(»enerallv, the type* of gear-wheDx cmploxed has been 
double-helical. In a paper read hv Kng -f,t -Coindr. 

I.. J. le Mexmier on November 22 before the 
North-East Coast Institution of Engineers and 
Shipbuilders, the Maag gearing is described and 
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ihe process of manufacturing it is explained. This 
gc-aring U of tin* sti night-toothed tvpe.^nud has been 
deve loped In (in Maag fu-ai Co, of Zurich. Mums 
have been found h\ \v lurh sh .eight-tooth ^nir ge.us 
can hr < ni)>l«>\ t (1 sun t->stiill\ uihIi r rnwiit ions ik m.intl- 
ing lb« highest possible jKjiphu.il spec els ami loads 
I »»t unit width v>l tooth. I la methods of pjodmlion 
ensure tin- requisite d-gn*. of aeeui.uv, and at the 
s.unt* time pi n\ i< li a tooth h>nn which is considered 
In give the most lavMirihh conditions o| sliding con¬ 
tact dining < ngage 111 < nt \ now I grinding jiioctss 
h.is also he« n dc \ is«d w iiu c h\ it is possible t .generate 
a correct piofiii on a ( ,m -Ii ii(|")i il moth surface b\ 
means which an inch puidc nt <»l the wear which must 
take place* on tin grinding (lor 1 he 1 omjx rtsaling 
arrangemi nt s m tin piinhiij[ in whine are u\lu*mel\ 
interesting, and k< c* j» tin gi incline j dalles in their 
correct jiosiiion to within it ioiki mm The geai 


j has been applied to several ships and to a lari, 
numlwr of electrical plant* and elect r ic-locob loti\ 

dr»\ is. 

“ \ \\ j\ 11 k (.1 fs i, ” jtli«‘ seasonable and sttikin 

( hristmas , erd puhhshed b\ the* Roval Soeiotv for tit 
IVotcrtioii ed Ruck (2} <hire ii Annek (.are, SA\ 
represents the tedwing, sometimes * ailed the ’ No,, 
wcgi.ni Nightingale." though known in Knglaiid on: 
as a winter \tsitor Ihe* pa lure* is reproduced ]. 
odour In.m a [Minting h\ Mr II Cionvold, <ui ' 
giw s \ et \ happih t In* c h.u a< tei uul the appealing < x 
pji'ssion of tin* little lra\<!lc‘t. It can he had, wit ! 1 
calc nd.ir, for h\ post. 

Kkiuh \i - - Ihe Pen Is* (’otnei of W’cslnnnster \bbe*\ 
is in the south hails, j,t, and not the* nut tit, as stated 
1 in the* article- on ’Science in Westminster \bhe\ 
in last week’s Nut in, p. 4^7. 


Our Astronomical Column. 


I'm Im 

ll< 11 v 1 

\\ v\ 1 -la \c 

• III Ol 

1 in- 1 

lean 01 

0 U \C 1 lc 

S 1 \ U s 1 

hof, (). B. 

' 1 gsti aii‘l coni nhutc-s 1 

jMper oil 

lllls siihj 

|M t lo the 

c elite n 

an uumhei of 

1 \tron. \ 

<t,h Ihe 

* leseaitii 

•s base. 

) oil a 

II. x nf 

pi it. - of 

the -tar-i 

loud in (’ 

vgmis i 

iblamei 

1 Willi ,1 

gvom. !n 

plr • 1 

i\'* pi ism. 

1 h«- s 

pei 11 al 

(\ |K s .'f 

the* htigfu 

ir si.irs v 

* ' re taken 

fn.m th 

e Ih-nrv 1 > 1,1 p<*i 

c iitaloguc'. 

and 1 hi 

follow ing 1 

■ ll.lt- vll- 

otts the 

1* c Ot 1 ela- 

lion he-twc 

*( 11 tv pc- 

an 1 c-llc c in 

e Wave 

-length 

A. 

TV|)« 

A 

hi" 

A 

1 \ |)C 

A 

O 

4 m<," 

1 4 

2 I 

K 

h’O 

B 

l'b 

<- 4 

’ > 

M 

1 >0 

\ 

1"> 

1 '4 1 

- S 



Onlv two 

M si ,, 

s Mill- .IV 

ail .Id-*, 

hot h 

prohahh 

giants l- 

tom the 

c v idem e 0 

1 the (, 

>5 Hid 

K stars, 

thc' authoi 

" c ' till 111) lc 

^ that <1 w at 1 - have 

* a sina 

llc-r value 

of A than 

gianfs 0 

1 tile same 

1 V 1 K* 



\n anal 

\ sis Is ill 

■-ii gne n c ’ 1 

the \ dm s of 

A for the 


faintci stais down to m tgtmude i^j It is pointed 
out th.it the put ullage ol white* si us is more than bo 
tor stats In njlilei than it \ m , and then chops sud¬ 
denly to less than y>. lie explains this b\ assuming 
that the while M 10 ha\c the lushest absolute bnght- 
ne^S, and so ai 1 mun distant than \e!low or icd stars 
of flic* same apparent magnitude Ihnee we reac*lt the 
limits of mu local star sv-lcin sooner in the white 
slats titan m the \»11ow cutis, causing a drop in the 
percentage lor tin* fainter stais laking on as the 
absolute magnitude ol an outage giant while' slat, 
the radius ot *>ut local sWim js found to he* 2500 
parsecs. 

dm. h\s\Mic \t b\u tt tukit m <>1 tin. Shuar 
* svsii\! Pi,d \ 's Ivlchngn>n e'niiinlmtes an im¬ 

portant pape t to (In 1 ente-nar\ number of h/ron 
Yefeh., m which in- makes a fuither advance in the 
solution of this problem; his fust upjnoximation, in 
which he took the shape of the s\-iun a- sphe-rical, 
W as published in Motulm Notice's, R \.S , \< d 7^. lie- 
passes e>n in the po s« nt paper to < e»nsi<|e*r the* much 
more dilVn ult probit m ot an oblate s\sirm, and 
succeeds in finding one 1 \ ict solution as follows; A 
totaling s\si<en tint has settled down to a stend\ 
state mas he piesumed to In old ite. If we divide 
it into two idc*uticall\ equal s\ stents, and revetse the' 
direction of rotation of one- of them, we shall ha\r a 
noil-spherical sWeni in euuilihuum, with no rotation 
as a whole, but witli pivfei ential motion in a trans¬ 
verse' direction. Tli-e solemn is worked out in detail 
fcvr a homogeneous spheroid, which is shown to be 
NO. 2719, VOL. IO8] 


-.tin tIs .uu!o_*ous to Mae lam in's lisdiods nautical 
spile-told || is ini. Hid that non homogeneous solu- 
poits 1 \is( In iouihisi<>n. lie- points out that it is 

ejaih like Is ih il the si, Mai s\siem !t is not \t-i atiainc-d 
(Isnamicai eijuihhrium, and in is be collapsing some¬ 
what r ipidh lowaiils .1 sieadiei 1 eaid 11 ion lie* has 
hopes iha* lln ads me e of knoss k*ttgc ol s| ( !|.ci masses 
and sill., lins m i\ t liable lit* m dic’i to lie <!■ < ich*d h\ 
using the- pimupk 1h.1l in chnunie.il <>cpnlil>riitjn the 
tola' km* ih e 11 ergs is half the* exhaustion of potential 
cite rgv 

Ohm in \iio\s wiiii mi < nok-nv Ki<»\n\c; Tr.u- 
siori 1 h,s uisiium.nl, which foils m a c inulat 
tank com mime miuuis, was designed h\ tin* kit'* 
Mr Ih s ail ( uok'nii, and given altci Ills death !>* the 
Svmhcs <>l lh( ( imliiidge 1 imusitv ()hs«*r\atoty. 
Il has I" c n on loan at ihe Ro\al ( Mise j v U 01 \ , (ireen- 
w ich, siiuc* 1111 1. and a mem"n just published dis¬ 
cuss, s ill, oh-ei \ ai lolls oj ihe hist sc\e-n u'.irs. '1 he' 

piimaiv oh ie 11 was the t < d* tc 1 minal ion ol the' aberra¬ 
tion e'e h i-l ail t, wink (he- vniattoii of latitude* is a 
Use lul h\ - j)i odiic t. Pairs of stars an* selected at about 
the* saint distance from th*• /euilh and c»n opposite* 
sicks, and with ugh. ascension difhietue of a few 
minutes of time , their magnitudes \ar\ from 5 to 
<>5. 1 he tiails of In ighte 1 01 I linte r stars arc* too 

broad 01 too faint ten arc in ate m< asm, mem Three 
solutions an giun lor tin- dietiation constant and 
for the c ot n sjeonchng value ol tin* solar parallax ri^ 

follows 

Ab. ■ on*a l\u\tl»\ 

2<>4}2 8815 (i«nu d solution, 

2ci 4s 1 ! 8810 Discordant plates rejc-cic-d. 

'204(10 S 80S ('01 n*c I ion foi wind dine lion applied. 

bile probable ei rm s ol aheii.ition and parallax art 
0013" and ooob' respn tiv#Mv. Ihe third solution 
. resulted from an examm itinn of the “night errors,’ 1 
which 1* el to the conclusion that thev depend largely 
on tin' (liie-clion of the- wind. ’I'hi*?, combined with 
(lie diss\ mmrirv of the' grouiul-kvel to the' noith and 
south of the- instrumi'iit, is presumed to produce 
inclination of tile 1 atmospheric sirata and anomalous 
n fraction. It will he seen that the values for the 
parallax do not differ too which from Mr. Hink^k 
value .8 Sob". The pe'iiod of oh<er\atu>n is. howevr'r, 
not considered iiuite* long* enough to eliminate? acck 
i dental erre>r, and the observation;? are being con- 
} tlnuod ,(6r another seven years. t' -c,; 1 
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Progress in 

H YAUIvnnd S. Kndo (Vi. Kq». lohoku l m , 

• Sendai, (icologv, vol, ( » tjg hum) have ie- 
— <\amin«'d tin* s|*ecinu‘n htliewd lo be a Sigtlluii ui 
aem* found in .Minima Piomiui* 1 >\ !\. Fuju in im^ 

; While die\ Mi-jxncl jttdgim nt «»n this s|h’< mien, thi\ 
ire now able to monl the iJim’dm i\ <>t ^uih <>( 

” Calamites by S. Makahe in tin proxuni of Iwaini 
I he*e art 1 h<* bust Pakco/oii land-plants mouhd 
’h<»in insular Japan. 11 a ('arbomterous hi ds with 

-which dux an associnli d an mat me. iml it stems 
1 unhk' l\ that an\ lonsidiiabk lima will he uiie.uilud 
f comparable to that knew n Irom th* .id|.uent con- 
“'fine!.! 

Zoning bv 1'oramimft r.t re, livid a new impetus 
(tom the division ol the will-known genus Oihiloidis 
into :i rest i it ted gtoup and two oilier pinna When 
* nf hoii/ontalh, the nfualoiial lavn m dies,- diemulal 

’orms show s t hainhers nf In/, ngt sit ip ( m Oibitmdis, 
which is (“i t-l.it c oils, ol , t.me,,! ir ^|, ,]„ in (),(],,, 
■btagmiim (Focen. ), and of In \ugmud shape in 
lepidoeulina (l ppei Fannie and Oligmem) C \\ 

( ‘ *»»!<'* and |. \ fuslim m Oihitmd I'm ammitei a 
Mom (ieoipia md Florida," l’ 's (in.| Sun Plot 
]\.p<r toS (,) in oh; dis. nlied hums of Oi rlm’phr ,g. 
nunn, usiiallv stellate, hmn the ()<a1a Limestone ol 
! be south-eastern States, and thus assign, <1 to this 
hon/on ;m F'ocrm* tge. In Pi ol I’.ip. i us 1 ), i.,;,., 
j A. Cushman inx«sirgairs j nu j it. h\ hold 

-.'holographs ( In Xnurnan Sp.*ei: s of Oithoplnag- 
minn and lepuloiuhna ” Manx ol th.se forms u < n* 
described hv the author in f<11•» in Puh u,i ..| ||).' 
Carnegie Institution, hui tbit tun mheis are new. 
md the w hull prnup will he ol minis, l,„ Munpummi 
with tliose (>l India and mlnr <mmhies. l imn 
I ipan, fm instance, ... H Y ,he's '\,.|rs ..n 

two hoi uminifn al I.iniiutoni from Borneo*’ (Set 
Kfp I ohoku 1 mv„ Peolopv, vul p ion), with 
illustrations of Hexed Imms of ()i tin .phi apmma side 
\ sid< 1 with \s^ihni and \umnuililes \'ahe also 
u enhes (p (,-) four sp.iicv, li pi i m inp thin- 
p'urra, of arenaceous foraminih ra dial uime to light 
or. < learnnp Japanisi nummuliti-s to whuh tliev w»re 
'dlurint.^ 1 his opens a -uggisti\< line of um udi 
I' W Vaughan (C.S („ol surv , Prof P iper «,S I) 
ns- s the m f-rotal fauna of Cm ri/o Ct«i k. (\difoi nin, 
lo show (hat in Pliocene dme> a imewnl emineition 
look plan between the \dnnlie and the C.ulf of Cali, 
'oinia across ( ential \m<rii a. Owinp to tin forma- i 
,lun °f a kind aim Irom nmth to smidi, p mlu \ 
elements disappeared ftoin the \tlanii( fauna after 1 
• he l pper Oligoiene i poelu \t Cam/o ('rok, . 
however. Atlantic forms occur in Pliocene strata, 
"imilnr to those of Flo, ida and the Wist Indies and ' 
'•v-re js, curioiislv enough, no admixtun of p.urfu 
h-rnis. | he hilt o| C iino/uic limestone in Pm to Kuo. 
"•tit its curious “ pepino ” structure, has lu en nirn- 
•mtied rccenth in X worn (\o! no;, p. 147). d he \ew 
^ Academy of Scietuu s now continues its scientific 1 
survey In issuinp Bela Hubbard's repm I on “Tertian , 
WolliKca from the Fans District "; these are mostlv ■ 
'*f Middle and I I'per Oliuocenr a pi . \monp ollui 1 
works on molhisia we max note the additions to our j 
knowledge of fossil I'nionicho in the Indian n pion 1 
■nade bv K. Wedenhutp and R. Prashad (Kcr. (ieoh j 
India, vol. ^ 1, pp abX and ^71, pjji), since 
'0embers of this familx have hitlu rto been known 
*'dv from (he late Cretaceous inh rtrapfn an beds in 
• h^- Peninsula and from the Lower Miocene of Balu- 
1 h»stan. Pwishad’s I^melhdens Vrcdetiburgi is from 
he intertri^Xf^n beds, of Narbada; it is the oldest 
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(•onialit-s an* Inn des, nln d limn .1 /one low* r 
th.m am pnximi-dx known in tin Ihitisli i'ui- 
liojpfei mu s«*i i, s., (lu { j 1 pi 1 (' Bids of \ au;di m’ and 
this nimd limn Kmxeton. I)<ib\shin. is worth 
makme, ili.-ui.di the -.pci u s an not n< w S. S. 

Pin kin.111 X liiu w < *1 Ic mi 1 I \ pe \iiiiii-.i)ili s 1 has 

hi i'ii n 0 i;l!\ u l.‘iii d !•> m \ \H Kl (x.d ii.ft, p IOJ), 
md lias now n ai h« d its t x\ enl \-eighth p.ut. New 

11 urns i m ihund tut arid nexilahh-, l-ul I lure is 

,111111 iluu^ m.mnd*'x|tu nt in tlu p tss ol j nnnowtvs 
'paauf/’.n mo* / Wu/h/Cv /;/m; |. \\ lull Iter’s 

hi.uihliil dlusp ilion- will consol, md Lpiuh iUiat<JCS 
who haxi ill- 1 out aj^e to s(ml aliesh --n tin 11 col- 
1 m I mil' 

P | Kixmond’s “ (‘mill ihutimi to tin IVsiription 
/ >>f tlu- l-’.mil 1 "I ilu liauloti (iimip” (I mula (ieol. 

s 1 h x , Mum um Bull >i, m’ll < ontaiiis 1 number of 
I . > 1 1 v( 1 \ t (1. > 11 s (III ixstid. I I he photoei ,pl, of four 
dis<mdil spe, limns of Isotophus m tlnii fmfmal tiosi- 
lioii on llu s<-,-floor is a pleasing pn Inn of Ordo- 
\ u r,m turns. llu ^|.mo Injun d, xxlmh n miiuuon 
at Ottawa, has hit hi 11 o he< n np.aided e. I i’rl.u »pri/cv 
/k/fmeo Plot. K.ixmmu! li is under i.ik« u 1 far nunc 
uni.U,ops piric of work in his nionom 1 pi 1 on “ l he 
Appi nd.up s, \,utiim\. and K( 1 itmnship- of jriio- 

l. mv'’ (Mem ('1 »mv < 1 mill \c.td \n - md Siiemcs, 
\ol 7, n,.m, Xiwliaxin, (‘onn,. (< doll its) I Ids is 
(]( di( it(d to tlu iiHiimn nf ( . I'. Ihiiliei. whose 
imiiii nuts pliu'otpaplis of spu inn ns showuuj ap|>«’n- 
d Ipev are here for llu lust lull' l epl ml llf ed l)r. 

1 1 \, 1 I Wood Ills unilnu! un.it m her re- 

cmisti m lions of mlohiPs 111 llu ir h dut is tlux lived. 
\\, wish that Miss Woodxx ud's sombre drawings of 

m. uine life in 1'al.en/ou linn , inuld liaxe found a 
pi.uc m the hil.ImUt ipltx : Prof Kaxmmuk however, 

till duties to most tlllohlUs a pnw ei of swimming 
that lifts ilu-m w < 1 ! ahov, tlu*h\<lnf II M. B< rnard's 
■ hiowsinu .mm Itils (Ouail l»»iun < .« ol, Soy,, 

\ol, ^1, p ijK) W lit 11 wa njj.ud Bin meistvr’s 

• xx of an I wifdon i<irnnirtu\ from below ” (Rav 

Soi r (1 , pi. <•. Fig M, with itsattiini-i .it tlu restora¬ 
tion of parts thal wen hi Hexed In he irre< ovi fable, we 
(.m imagine ho\v (his jtioneer would h ix<- li.uli d llu* 
delicate drawings of Ceram us (pi it), I nai thins, .and 
\eoli nus in the present memoir Bumu is(cr *m- 
,dt isisi d the n la(ionshij) of tlu* trdohit • - lo tlu* phvllo* 
pod Ihaw lupus; Ihiuard found tin ii nun si allv in 
Apiis, Raxmond (p. 127) now ol»s<ixes thal “the 

tlun icic limlis of Apus must he looked upon as highlv 
s,M*ci.dised instead of primitive.*' situe the ;inr**stral 
Branthipoda of Middle (’amhrian times had simple 
biramous apf>endages. He believes (p. 146) that the 
, higher Crustacea are. fill derived from the 
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and that the ancestor of the latter was a pelagic ; 
arthropod with few segment*!, the crawling habit I 
being a modification. The carapace mav have been j 
developed in const quern e of this habit, and ma\ at 
first have bet n unsegmented. 'I hi nuuynnis app< n- 
dnges atose at this stage, but tin ir pr< s< nee bioke u|> 
the dorsal te-a into iortespondmg sfgintnts as swim¬ 
ming and trawling aciivilv d< ndopecl. I lie elongate 
worm -like eharat l< r of m)i»i irilohiles w ith manv 
segments, si l( h as Rohergia oi th< Middlt Ordovician, 
is thus held to he a secomlar\ ehat u tor (pp. i pS and 
1 5 1 )• Walcott's Matiell.i (p it;;) from the Middle 
Cambrian is la re handsomeh m stored, and so far j 
no bitamous appendages are known in connection | 
with its h< ad-shield It is tegarded (p. 14 0 as an 
already speiiahstd link between the trilohiles andt 
the higher er usbicva Raymond’s thoughtful and 
stimulating work ie\ivis main memoia!)lt* disrux- 
sions, and it levers, acre pled opinions foi reasons 
that a 1 e Minph staled The details of BeeJicr’x 
observation^ n reive tin ir fullest exposition and illus¬ 
tration from a pupil who has used tlvm aplh as a 
basis for indefH iulent thought 

In 1 In p d.eonlologv of earlv vertehintcs f\en a 
footprint 111.1 \ (ount for imuli. Our minds an still 
obsevsi il In tin mysterious impressions in F)e\onjan 
^slrat i to w lut h Marsh assigned the name \ hinupus. 
K. S l.nil’s (rates of { ) M'tnuhoorlhi, 

n. sp f burr. Journ. Sit., vol. 200, p. 244, rq2o), from 
an l r p|w t Carboniferous shale in Massachusetts, arc 
reg.tided h\ the mthor as possibly reptilian. It is 
tainted out that Williston \ b y Cofu’i would 

have made an impression much like that already 
known as Dtomofui s ngdiv, Marsh; both these are 
(-arhoniferous, and Tsodertes is already held to he a 
rej>tile. (’heloni.ms are prominent in two recent pnj>erx. 
kduatdo II. Pacheco ( Jbrrtra , \ol r5, p. 378, 1021) 
gives phot 01M a pi is of the wonderful’ assemblage of 
gigantic tut ties in an l pper Miocene flood.denosit in 
the Otero de Paleneia. a lull rising from the tableland 
of OKI ( aside Similar forms are known from the 
Miocene continental deposits of the neighbourhood, 
but the examples at Paleiu ia, 1 \ meties in diameter, 
vein to hue been brought together In the sudden 
overflow of a liver tint entombed them in its sand. 
They res< mble the living. hut distinctly smaller, tor¬ 
toises of the (luCipngos Islands; the islands, bv the by, 
received their name ft0111 these uuaint inhabitants. 
Nine specimens ha\e been unearthed, and those in a 
fair state of preserv aiion are destimd for the museum 
in Madrid. C. \\\ (lilmore (C.S. C,ec*|. Surv., Prof. 


Paper 9&-Q) describes well-preserved caf&jKrcc- -f 
turtles in the Ojo Alanv# (late Cretaceous) sands 
of New Mexico. Associated with them are bands. .,n< 
skulls of tlie dinosuurian Kritosaurus, a . g* .,u> 
descrihi d In II Brovyi in njto. The* author ,, 
second paper (Prof. Paper 103) intioduces a n-wk 
found dinosaur, Brathveeratops, from beds of sin u.rr 
age in not ih-western Montana. J he modelled rest* 
non (|»l n is lounded on a skull and on the scan pxl 
remains of (i\t* individuals (compare pi. 4). I 
repn si nted with two stumpy hoi ns, supraorbital ud 
nas d, and a c oiispu nous bom full r Mending ■ b ,» k- 
w uds, but bv no mi ails so dchmnt as that <,( 
I'rueratops. T In spry miens are small, and may 1 m 
mimatuie 'I lie length of the skull i> 5(15 mm \ 
|.w ollui jephlian temains are noticed in the paper. 

'I lie Marsh collection at Vale continues to supak 
mal'tial for a number of resi.uihes on Oaino/uu 
\iil«brata k S I nil describes Oligoiene cam* Is 
(Inter. Journ. Si 1 , \ol 201, p }<v, U|2i); F 1 . 
1 1 oxell (ifnd , vol .’no, pp 74^, i,( it, and 431, urol 
e\amin<‘s the gi ml pigs s(\Im 1 enti lodonts, and iiifn. 
times the m \y gt nera Megntluvius and Ch.xrodun 
1 he skull of the finmiT has a length oi 700 mm. ami 
singularly latge plate-like dependent malar process^ 
(p ml dla 1.mines of Ch.utHlon are remarkabk 
n curved (p 412) Both tin sc gent rn art Oligocene 
I he s une autfior (ibid , vol 207, p {1. 1921) deub 
! with the origins of the rhiin>e«ios lie points out 
1 that in fossil forms the females an* hoi nb-ss,, while 
! the males have hot ns, and that the let ill 'Acer .u 
i therium, used for all hornless rhinoceroses, ceases t.» 
1 he of value Other chat,cc lets than those of the n."W*l 
i boms indicate, however, that theie is a group to 
j whiih tin' name may be lestruteM in the Old World. 
I Trovll lays much stress on C.enopus, of the Americas 
| Middle and l’pper Oligocene, , ( s the ancestor of id! 
1 lat. r foi ms, including the modern genera of rhino- 
I reroses. In connet lion w ith this point, tile observation} 
of 11 . MaKumoto are of interest (Sci. Rep. TbhoL 
1 l niv , Sendai, Geology, vol. 5, p 73, since tl? 

author suggests the' migration of the Miocene rhirv- 
1 eeios T leoc-eras (pp. Si and SK) from PaUrarctic Asi 
to North Xmcrica, together with other mammalia 
: forms, Uc describes a new species from Japan, vvhiu 
1 he regards as more archetypal than the America* 

I 'IVleoceias. Returning to the Marsh collection, M. R. 

1 Thor pe proposes son\e new terms to facilitate the u? 

: of skull-measurements in liis review of the Oligoceny 
! felid.e ( bin’r. journ. Set., vol. 200, p. 207, 1920). 


The Tea Industry. 


* *"P 11 F ProdiKtion of T« a in the J'mptre and its 
x Relation to the 'Pea Trade of the World ” 
forms the subject ol a comprehensive paper contributed 
by Mr. A S. Judge to the Bulletin of the Imperial 
institute (vol. 18, No. 4). The pa|>er gives an 
interesting suivev of the spread of tea-drinking in 
different countries, with particulars of the condition 
of the industi \ in ; t |l tea-producing areas. 

Fifty veais ago Chinn and Japan produced prac¬ 
tically all tin tea consumed in the world; twenty 
years later, in India and Ceylon were seriously 

challenging ('Inna’s monopoly, until at the present 
time they produce mote than two-thirds of all the tea 
winch enters the world’s commerce, while their most 
serious competitor is Java, in which country tea can 
be produced more cheaply than in either India or 
Ceylon. At the beginning of 1919 prices in London 
for all grades of tea were good and stocks in the 
NO. 2719, VOL, 108]. > 


: 1 'nited Kingdom were not excessive, but apparent 
I tiade had been disorganised b\ the war and hv 
; Government eontiol, and since none of the danger 
1 signals pointing to over-pioduction were raised, th< 
I plantations in the British and Dutch East Indies p r <‘ 
I duced tea to their full capacity. The Russian mark t 
; which had been taking 100,000,000 lb. of planter 
tea v earh, was lost, and large stocks began to acCOnn 
| late, until in the middle of 1920 the actual situate ' 
j was realised and there followed a break in prices fu 
1 all the lower grades, which have since been sellinj 
! below the economic value. There is no question rt 
| garding the soundness and ultimate prosperity 6f th 1 
I Indian and Ceylon tea industries, but the immediat 
j outlook for manv estates is verv critical, particular! 
j those estates which produce mainly medium-grade tca< 
I It is to the commort. interests of boththe prbduc- 
j and the consumer that- the tea induslf^ should I 
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placed on a sound basis. The most serious obstacle 
to the return of healthy trade conditions is the ^reat 
accumulation of slocks of common tins. Since the 
Russian demand has ce.tsctl there appe.us to he 
littfe ho|x“. at lettst in tile immediate tuiure. ol 
reducing the volume of these stocks, hut unless 
this is effecteil or the ‘sales of lea me iea u . 
lutcd there can he no i woven in prices for a lone 
time. 

fn connection with this may lie considered an article 
by Mr. J. W. McKay in the April issue of 'I'ropual 
/.iff. The author considers that although at this 
period of depression in the tea industry the piospecK 
ire certainly dull, vei now is the time to make plans 
lor the improvement ol old tea estates in order to be 
•Path for the better times ahead. With regard to 
n-tuy long.established estates it mac be advisable to 
ibandon certain mens as being too |x>or to be ptolii- 
able, but the greater ptoporlion will probable p, lv lor 
better methods of culticatiott. Most of the'older tea 
estates show signs of reduced ferlilitc, due partly to 
the rapid deeac of tirganir matter which takes place 
in all tropiial soils, but more partiuiUrly to the 
unrestricted "wash" winch has been allowed to go 
■'on for tears Such action means that the tine 
soil particles are it rec oealtly lost, and c\ hen the 
surface-soil is once gone it cannot lie ensile ic placed. 
When picnic of he'll land was available litis de- 
leriorated land was simply abandoned, and such will 
■piobablv he 1 the fate of consideruhle ate 1 ,'is i.( old t (a 
land. . Ilteie is much to he saict for this frt'atmenl, 
since it means Ihat labour ran he concentrated on 
tile boiler areas which remain. Seeerat methods for 
imprcivemetti ate diseussetl the c 010(1 lit lion of ter¬ 
races and the* planting ot sin It slit nils as I ?phro\tu 
Handidn to pi event loss of .tit face-soil, Irene Iting, 
limited collar pruning accompanted he manuring, the 
pretension ol Adequate shade (sinre tea was origin,, 11 c 
a jungle plant), and, linallc, an nth lllgenl use of 
artificial fertilise t's. 


University and Educational Intelligence. 

M.\m III-SIKK On Satmdav, November 26, .t 
memorial tablet to flu* l.iu* II (, | Mosehw w.,s un- 

f'3li*»I bv Mrs Solids, the mother t>f tins distinguished 
' <ni n^ man of science, in the pr< semv of a consider¬ 
able number of friends .md colleagues Prof W 1 .. 

^nid ili'H the lecjuest for funds for tin* purpose 
of commenioiating Moselev \ life dnd work in .M.m 
« hostrr had met with a most Mentions response, both 
in this count r\ and abroad, and in addition to silting 
•ip the tablet it h.ul boon found possible to insti¬ 
tute a Moselev memorial pri/e in pln>io Sii 
Rutherfoid spoke at some length ol tIn hitI- 
fi< 4 iH achieventente of Moselev m his all too sboit 
t(‘Search Career, and lamented die loss wbnh science 
"ulffjrcvJ ,when Moselev was killed at Snvla Has 
IVof. Ruthetft»i<l retailed the affec (ion which hr and 
■•thur co-workots ch< risked lor Moselev. In eonilu- 
‘ion he offered the memorial tablrt to the l. imersitv 
■n behalf of the subscribers, and it was accepted b\ 
ihr Vice-( hancellur, Su Henry A Miers j he tablet 
11 a circular one of hron/e, and is five} to thr* wall 
f the staircase outside one of the pin mi a! I a bora- 
'ories, and bears the words: “In Mentors of 
lenrj' G.tyyn Jeffreys Moselev, ^ 1 . \. (£)\on.), Lecturer 
1 Physics and John Marling Research Fellow in the 
nivefsitv' of Manchester, Lieutenant Royal Kngi- 
<>r $* .kUtecUjbl action on Gallipoli, August io, 19154 
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‘‘k^d jS vc.us. Discoverer of the Law defining the 
Order and Number of the Klrinents ” 


A\’ rtddr< As on “ l he Natural and Aitilicial Dis¬ 
integration of Klem« nts ” is to be delivered to the 
l\o\ al ( ollege of Neiem r Chemical Socielv h) Sir 
I’.mest Rutherford lo-dav, December S, at 4 p.m. 
Among other nnt'tmgv ,,f this mm iet\ at ranged for 
•he c tirrent session ate lectures b\ l’iof Norman 
t ollir on ‘ I he Raie Cases,” and b\ Su W illiam 
Lragg on 1 X-Kav Work,” which will be dehw 1 <*c! on 
Januaiv 20 and Feluuurv 2 \ respeclivclv 

fm* annual meetings of tin* Leograplm al Assoi kir 
t li°n wdl be held at Ilukheck (’ollege on J. muat v ^ (>. 
On the opening da\ the presidential address will be 
delivered !»v Lord Robeit Cecil, and the following 
paper*' will be read ‘London and Westminster t 'un¬ 
icasted* A Stud\ of the (ieographit al bailors whi<lr 
have Influenced their .situation and 1 hveiopment,” bv 
Mrs* Ormsbx ; " Pioblems of the Pacific,” bv Sir 
Halford Mar kinder, and “ I'he \nthi opologn al fnsti- 
Inte and the Set vices it can render to < .engr aphical 
Students,” b\ Mr I*, N hallai/e Mr R L. Thomp¬ 
son will opr n a diseussion oil geogtaphv and history 
in schools I he papers to be presented on the second* 
da\ of the meeting are as follows; "'I he ( o-opera- 
tion of Historians and (ieogi apheis,” bv Dr H. J. 
Heuref.it King’s College); 'Some Climate Problems 
of Modern Palestine,” bv Miss L \\ uii liester, and 
I he 11eja/,'' l>\ |)r «D (1 I logai lb 

l in laud Ma\oi <»f London has issued an appeal 
f«»r P.nglish books for the l ni\eisj|\ of Latsia, one of 
the new Halta States, when n has Ihhii d< tided thnt 
j I’inglish shall be the first foreign language to be 
! taught both iu the In iv* 1 sit % and in the stimuli 
Lnglisli and Lnglish ideals will, therebrie, h.iu (forth 
take a \ ei \ unpoilant plate in tin » dotation of tins* 
m w State file te.uhing of Lnglish i*., however, 
sadl\ lunckrt d b\ th< <l<arth ol good books in our 
language, and th< pm those of these at the piesent 
tune bv the la tts is impossibb owing to the V(’i \ 
ad\ ei se rale of e\cli mge I bis condition of tilings 
might easilv be rtnieditd, for then* must hi monv 
hundreds t^f books standard works 111 out language, 
disused st lined hooks, scierililx, enguii 11 mg. and other 
professional works for width thin owners no longer 
liavi am use. [t is for books of tin si tvpes, which 
might b< list d in (< .idling Lnglish, th it tin* appeal ks 
in id' . (lifts ol books should be fm ward'd to Sir 
Allied I Davies, 1 'o the ('oiisul (it*n« 1 al foi Latvia, 
t-’u High Holboni, London, W.C 1. 

(f\ Novtmhi r 2t) ILL. ili< Swtdish Minister anil 
otliei membeis ol the \nglo-Swedisli Sotjeiv listened 
to an interesting at count b\ Mr (1 R. C.nline of 
the visit whuh he made to Swtdin tills ve.ir, as a 
s< liol.u t tf the south, to studv llu (*j>en-aii museums 
of that tounlry. Again in K)>2 tin soriefv has de- 
eided t«> award two travelling scholarships oi 50/ errtdl 
tit cju dified Ihitish students of eillur s< \ lending in 
tlie Ihitish Isles to enable them to visit Swcdm and 
lb> 1 e tarn out a definite t mil se of studv lbe fol¬ 
lowing renditions ar< preset ibed : lhat tin- umdi- 
dafes should utilise their journev for definite invt s- 
tigation work; that thiv should presr nt a reporf ot 
their activities in Sweden; and that thev should fake 
Uj» the scholarship within six months of nomination. 
Applications must reach the sect* tar) of llu- society 
at 10 Staple Inn, London, W.C.i, not l.mr than 
February r, i<)22, and should b« accompanied by 
letters of recommendation from a university professor 
or from the head of a recognised institution. The 
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decisions of the committee will b« announced not Intei 
than Man h 15, uj/2 

A UM oi mu hundred popular books in science com- 
(died b\ a 1 <nnmitit »• ot die \\ ashmgtou Aeadctnv 
of Si i< n< 1 is published m 1 1 ii' journal ot the Academv 
of Si ptunl.i r n> la-l 1 hr list is sii ink tentative, 
and llu* \i adi im incite*, 11 incisin'* and s uggestioiis. 
The In-i t<-1 tor the kind oi book ilcsind for the 
list wa- Would ihe average iead»t who use*, a 
public librarv, utkr In {.’inning »o n ad the hook m 
question, tend it ihiough to the end and conn hack 
to the hhiatian lot another on the s.tme subject' 
The second t, st was that it should havi been written 
bv an author who understood his suhjict thorough!), 
and that u should not 1m so old .is to Ik obsolete in 
its facts mil spei illations 'Ihe lontmitlri (>omts out 
that though hhtanans ma\ be able to dis( ovei which 
hooks ate inter* stm^, thev li.m no good wa\ of find¬ 
ing out wlmh ot these intei 1 sting hooks are tiust- 
worthv m<l which im not muck unorthodox, hut 
misleading or misinforming. It is here that a si im- 
tilie bods siuh as tic W ashington Academe is able to 
help. Oidm.us ti \I-books and books written in text¬ 
book stele an <\ilu(bd horn the list \ftir eai h title 
4h»* commit lee in.do s a shoi t statement explaining w hv 
the hook 1- n commended and hove fat more* than a 
rudimenlare knowledge ot the subject is needed for 
its lull ,i;ipn 1 1 iiiuii. Utliough m a list compiled for 
American lihr me* one would e\p»ct to find that a 
mnjorih of the 1>ookk recommended evete he \mcrScan 
authots, we ohsiree with s.ilisfai tion that no li ss 
than 4} out * *1 the ion hooks ate he British authors 
Among the-, we nalmalle li nd Charles Darexin, 
Trancis (.Mn.n, and Koheit Hall, hut we must n frain 
from going tin lomplih list. 

Aiitxiios ]- bimg direi n ii ome more in the public 
r> '*es- to the -(heme for raising Pmvirxitv ('ollege, 
Reading, to the -talus of an independent univei-ite 
So long igo a- i«)of» I .oid Maid me predicted that 
within i bee \i it- tin i ollege eeonld dee i lop into a 
imiver-ite, and m mil i lonmulPe, ippointed in m<><) 
to consider the cjue-tion, icpoited in favour of such a 
under md u the -une time, lot its fnrtheratu♦ , an 
endow mint fund of _*oo,noo/ e\;is prestnnd to the 
• ollege be 111, lit. Mi <W. Palimr, the late Kadv 
Wantage, ,nd Mr \Him 1 P ilnter. tlie pie-mt chair¬ 
man of ihe loutiiil Prep u ations lot applviug for a 
ch.utir is m imlenendfiit umveisite. intenupted hv 
the evai , wit, tin die imupletid in june tp.'o Tile 
arguimni- m In d on he the sunportiis id the scheme 
wen' sunnnai lst-d in an uiiili eehiih aupeaied in 
these column- eighteen months ago Riitflv, tliev are 
as follows l itg, exoiing endowments Dh^.oo<>/.); 
heave and mu re Nig < nr ohm nt of stiuli nts (mole than 
itx'Mi in m.'n ’i, im hiding ^pi full-time sludcnlsi; 
re idenli.,1 a , omiuod iliou nmie ample than in ane 
modem pandi-h unieiisile ; adeuu »te fuuipnient for 
teaching and. m s, eiral ih parhnenl *, fin lesi.mh; a 
reputation eehuli dimes students not onlv Imhii distant 
parts of llu Cnited Kingdom, hut from the Continent 
and tin Hiitish T)oniinions overseas. Ihe Privv 
Pimm il i on-td, red the applii ation ss mp ilhetie.dlv, hut 
decid'd ng uns| ih, imnudi.itr giant of a charter; 
thee 1 sugg, Si, d tlu iemee.il of tin npplie ition, how¬ 
ever, when the numhei of full-time students should 
have fmthei iniuais, d and the income should have 
been taised to about So.nooh The council has revoked 
to npplv its,If with ntdom to the task of fulfilling 
these conditions \n offer he Messrs Huntkv and 
Palmer of a donation of ugonoh to the college for the 
purpose* of agricult urnfl 5 research has Just been an¬ 
nounced, one of the conditions being that the college 
obtains a university charter. , 1 " ' 
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Calendar of Scientific Pioneers. 

December 8, 1864. George Boole died. While ,pi 
ft ssur ot math, mat ii - .it Queen’s College, Com 
P oole published his " 1 )ill, rentlal Kquntions “ and 1 . 
"('aleulu- of Kimte Diticri mes,” in both of vihi< 
he employ, d -\mhoh, methods. His "Laws 
1 bought ” (i S5 4) is nut ot the tir-t attempt's at “ti 
employment o| symbolic language and notation in 
w uii gi neralis.ition ol logical procc--es.” 

December 8, 1894. Pafnutiy Lvovich Chebichev died. 

- One ot the most eminent ot Russian math, 
m.iiicians, Chihichev hi Id the ihaii ol mathematic* 
in the l inumii ot St. Petirshurg from to ?H-S<. 

and w role meniou s on the tli, 01 y ot numbers, the theor 
of probabilities, quadiutii tortus, and other subjects 

December 9, 1891. Sir Andrew Grombie Ramsay 
died. I he -u<i<s^,,i m 1S71 ot Mini bison as direct01 
of the (,eologieal Sin \e\ ol tiriat Britain, Ranisus 
also held the ih.m of g, ology at tile Rosa! School 
ol Mines Xiiounhd the hi-1 li, Id geologist in th< 
comilis, h, also 1 onlr ihnli.d to pin-ieal and d\ mimical 
geologs 

December 9, 1908. Oliver Walcott Gibbs died. 

(iradu.it mg in niulu me at \es\ \ ork, (ohhs studied 
under some of tin great ehemi-t- n| Kutope, and 
aftiiw.uds held pro!, —oi -hips ,n Xus York and 
liars aid He did original work in iiioiganii chimk- 
tr\ and ss as among the Inst in tin Dnikd States to 
introduie r, s, arch a- a means of institution 

December 10, 1889. Lorenzo Respighi died. Lilu 

his louulMinen S,,ihi and I .u 1 him, R» spighi was 
devoted to sji, (11 0-1 ops , and added 111111 h to the know- 
h dge oi solar nh \mi s. l iotn he held a chair ot 

astionnms at Rome. 

December 12, 1777. Albrecht von Haller died. 

Scholai, poll, hoi.mi-t, anatomi-t, and pin s’mlogist. 
llallei hi Id a rli lit at fiottingen, win if he oigmised 
a hotaiiu.il g.nd, n and an anatonmal ilnatie, and 
help, <1 to found the \i iileins ot S( icni, s 

December 13, 1565. Konrad von Gesner died. On, 

ot the Km si 1 ,hmuIh nafui ,lists, Ihmiu ss as called 
hv <'u\hi the Oilman Plan.” Ih was pi of, ssor u- 
(neck at l aus,nine and j-mfe-soi o| natural ht - 
101 s at /uriih Ik. ' llistoria Xnimalium ” (1551 
5<M, design, ,| to lontain all tin 11 known of ever' 
.mini d, lias 1„ rn tekind to ,is tin* st.11 ling-point <1; 
nuclei n /oiih>gv 

December 13, 1891. Jean Rervais Rtas died. Aft- 1 : 

walking toi .i time in ionium lion with Dumas 
Paris, St.is m tilul in Bins-, 1 - and d, votnl himsHf 
m.inils to the prei js, d< t, iminaiion »>l .domic weight- 
tor which in iSS; he was assutded tin Daw medaf 1 f 
the Ros al Soviets. 

December 14, 1557. Niccolo Tartaglia died. TI 

< onteinpoi at v and nv.d ot ('aid.in, Tartaglia w ' 
sdf-taught mathematical g, nius who commenced le*- 
luring at Vienna, and in t ^ ss.is afipointed tp •< 
chair at V, one. His ** \uova Scieii/a " appeared t\v,.* = 
ve.ais l.dci. (\irdan published d’arl.iglia's sohitipiV <»f' 
a cubic equation svithout autlmrits. 

December 14, 1873. Jean Louis Rudolphe Agassir 
died. Known first lor his epoch-making work Otv. 
fossil plants and liis glacial studies, \gassiz in . t 840k 
left Switzerland for the Dinted States, where he nftcr 4 | 
wards occupied a hading (position «n the world o^ 
scienir. He held a chair it flaivard, Imtndc.d the 
Museum of Comparative Zoologs, and contributed 
much to tl^e natural history of both. South jtnd North 
America. He was among those who di* hbt accep 

tku 4rW-r!rtii 'pVndurtnn ''i . vR. n.• 8. 
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Societies and Academies. 

I .ON’DON, 

Koval Soileh, November ."4 - Piof ( s shemng- 
ion, president, in the chair I K. .Smwa (1; Oh-uva- 
buii.x on nilcv !• spouses to ilie rhv thmi< .>1 stimulation 
. r l tin* hog In tile "Uli!\ of lilt 1 t rl<i i mu between lie 
ircqucnr \ and 111U nsjtv t> I stimulation ami tin jesult- 
,i\g ivilr\ unctions, there 1- .in optimal mtenxitv when 
die rut- of stinnil.tiioii is 1 tpid l here is .tho ,u, 
optimal 1 .ife for im gm n miens,t\ I h, u-tli \ <.»u 

1 ■. n J loll e\oked ,ll this | .tit' is iiflen il 4 I||\ .Is powei- 

1 ul ns f he din (t one "bt.tine-i hv similar xlnnulation 
(.*) Tli. 1 ifei Is nl constant gnh.mit run < nts upon the 
m unuinlian net \ e-nuis, le and ie(k\ pi ep.p atloti'- 
I h< 11: mi points ol mijiiiis hose be* n‘ (nl 1 1 o 1 1 « 1.1 - 
lion h» 1 a een ?elle\ < xcitahoii and inhibition of ihe 
ill ft m hi ate tonus of the v «isto-cr ui eus . {(>) winder 
the ..MMltlion formula ’’ (Plluget’x !. * \\ > bold- good 
,11 m.i.nunill.in affluent nmo; .nul (,) w J 0 • 1 n. • 1 thm 
is toijiimioiis e\< nation dining the ( ,| th« 

iun* III llitough .ill .Ilfeient lime. !•; Poiiikr I )i* 
h.uiiohtii ,n lion of sodium ghcocholnte 'I he ]i vino 
f\tH powei of sodium glv rot hoi,tie is greath m* n» i-ed 
hv the uddition of small amounts of lu-lamine 01 l n -ti- 
hne ha \ throi vtes tan be lendeied immune to tin 
h.emohsi, |»iodmed h\ smli mivtun * In tin previous 
iddilNiii of histamine to the suspension ’I lie h enn> 
I\sis j> pmhahlv doe to changes of suit.tie u-n-ioii - 
Dojothy I I.hnd .md ('. Maxes, ■ I'he lihation mi\e 
of gelatine. 11 vdro< hloi n arid combines with gelatine 
'•) solutions the and « once nt rations ol which an I* 
than on) noimal, auording to (he law of mass a* lion, 
k for Lfel.il ine is 4S . m 1J if N ;q he taken is the 
o wling weight of *.*i |,nin< Combination pi,,l M l>|\ 
y >rru rs .a the fie, Nil gioups pr« -< nt m some of 
ih< ammo.iriiis of the pel itme In dilute sidnnn 
h\*hi.\id. (less than 001 noimal), piiiiim min'miis 
uith the h ise ir a slower i.iU than iliit (,diulal*d 
ln, ii diii used m arid (xperiimnt- J lie numhi t o 1 
p-'Otioiis of .iii.u lirnent foi 1* ms is piohahk m.i tb* 
sim« * 1 s tin numhi 1 of portion- f..t .u : d> I) II dc 
*md I A Hewitt- l.liomiiliuiilii p«nodi*:l\ 

>M fusion expi 1 imeiit nil tin* e\< i-ed lu.'ll ol I lie 
‘ ,M g " Is des(iih*‘d, in wlllill ptllodii grouping 
' M 1 nr ■ e*l is an link pi ndeni v enl 1 n nl.11 phenomenon 
Zoological Societv . Nmimlni :z.- Prof, k \\\ Mat. 
*’f'de, v ire-presidi nt, in file chair - \ S Ic Souef 
' ai !\ life-hixtor\ of Oi nilhoi hv n< hits \. Smith 
Woodward \ human skull and otlnr temains |„ <m 
l'f"k**n lhl| t \ofth Khodesia, upon which the specie- 
dii'i/nionn was founded. In rompating the 
khodesian skull with a Neanderthal skull from la 
( h,ip< lie, 1 h< author stated that the feu am r m i\ 
prove to he the next gtade after Neandulh.il 111 the 
-isfendind scries. C K. Sonntag • Contiilmlions to tin 
visriT.il anatomy and imologv of the Marsupialia 
11 . Matsumofo Mcgalohyrnv ( Midi t w-) ., n d Tit.mo- 
h'rax. fj 11, A levixion of the genera of Hviacoidx 
h omi the Pavfflm, Kgvpt. 

Geological Societv. November ?\ Mr p D Old- 
hrun, president in tin* thair- K. \V Parle 'Ihe 
lower Carboniferous rocks of West Cunihei land 
f be zonal sequence of tin 1 Cnrhonifetnux roiks nf 
U evtninrbmd and Laneashire is (raied into fAimbt r- 
The lowest beds resting ap.iinsf tin* I, ike 
Disttirf massif beloiiq to tin 1 Xt’matofyhvlhtw-wmu •> 
sub-zone. Ihe onl\ outlier nf ('ai hr ni f< 1 nu s I3m<-- 
stone within the massif itself torisisU, a{ the base, of 
beds of that /one The Take Dixiti<t massif w'.as 

probably an island in earliest f'arhoniferous times, 
md romplciie Rtihmei^< 4 iioe did not take place until 1), 

, XO. 2719, VOL. 108 ] 


4»5 


t 




times I lit irtvpular distiiluiiinn and 4hirkmif»s, the 
' otistituiMit materials, ,md fhe high an,yi‘.* t.*f clip of Hie 
P*>h driu lit ( otiolmin 1 ate |>1 neath tin j.p’tdk dipping 
him xioju s, ionium ui!m inmliisUHo is to its 
l>ew»n\in I tie (.nt n x.uiable in (hick- 

ir ss t 1 niiip*> s ninn, md -ti 01.41 ipimai limi/on 111 van- 
"i 1 ' puts «'t the ue.». md Mute u« v.duibh »rnn-oie 

te|»*isHs m tin limesioiie sties *ii ai \\ httehav*’n 

W (. si | 1 *! 1 1 1 Sliiinnon \ ( nmpm 1 1 . ssdl .-t Newton 
\hboi (D' V oil I | lie mluisive lliiuti nf the sill, 
"hull 011 i.i s 1 ( 1 |w sin urn 11 of know li 111II, is 
N h"w n b\ ib. -piilmq n| 1 h* 00 ihm.; A it. ^ (‘,,n- 

shleranle diff.-. . an it mn h is (.do n pkn < , md Ihe 

sequent * is lllil n| i phitom. p!i is f lorn b.txK fo 
moie and. in ; In oohi pajili, dnhiiU, bnsioiute; 
mild'MI m nil Ills 1 s 1 mndllli at HM! III thi dnlei !(<• 

1 111' solliewll.il si; up pilli Notts altd tin MUolltlls nf 

p" tHr in dolnite su^if* si 1l1.1t djIP 1« ntt.'li**n t*iol< 
plate m the 1111^11, it 1 * ;isei\oii Inltusioiis mi lliii’d 
beloii tin- .nolmy nf the e irliei nuks', sinee the 
newei show no s, Pape Intrusion pmh.iMi took 
pine dm uid III, 1 iti t stages ol loltlmo, !,u| b* foi« 
final i ess 11 mu n) i|i, mn\enieill 


Di tu i\. 

R«>al Dublin Sotktv, N,.wmbi 1 z.’. I )i h . K. 

Uackilt in llii i hail. \\ . R. <j. VtkiitH (j) Some 
I.trims albitind the hv di n^'il-ion ( onreut 1 al ion of the 
soil and its i elation to plant (list nl Hit ion. I he 1 > action 
ol the soil is i mishit ud in n lotion to the limiting 
livdtogr 11-ion Comminutions nj solutions ul vaimut* 
caibonalis, and to tliesi as alliml h\ otlnr salts. 
J he availabililv of phosphates and non salts \aues with 
the soil /'II vahi's. iJialtng imii.ho the p[\ valu* 
ol dkalnie soils llieie is a lelalion btlwein t])e 
Ujiiial teat l im 1 s id iii<* soil and the imks. lnm*slone, 
s 11 u I stmn , shit. . pin ton u , ill , dump, use to n, Plain 
dixit ibutu hi is limited m 1 wrv <h finite m inner bv 
the /* 11 valid of the soil, as shown b\ slud\ of a 
huiidi 1 (1 spi ues. Nat in al in diavatn ho lien found 
m \.u\ bom /»H(> j to S .>1 when insulated with 
alg.e lo /)IIn“. (z) 'lln- hvihopin -ion 1 oiu enlration 

ol plant-nils \n atidilv as gnat .0 /dll 4 has 
h* * n ohstived m sap, plant 11 lls aje rtielv aUi dine. 
M111 o< lu nut al tests show that lie* \\!*m is mm-e acid 
than tin pith and nit-dullaiv ravs Ihe It aiixpu at ion 
stream in ('okxasia is almost inntr.il, hut the 
glandular seir* lions of /Imwhi rolnii'hjoha an acid, 
/d f v J ho audilv of a lissiii is usually near, hut 
hdtjw, the optimum Im the a< tmn of its i h.n acti ristic 
in/vnie. l r or sue li lists di(thvl-r«il is a us* fill in dim- 
Im. (^) Note on tile oitiiihihc ol (he Imd* 1 ..iinl-lor 
disease of turnips 111 tel.ition to the hv< 11 opt 11-ion con¬ 
centration of thi soil. Sod diving a badlv infected 
< 1 op was found 10 contain 017 per mil, of calcium 
oxide and to be as ac id as p] !(>(»; the adjoining field, 
which gave a good umhxeastd crop, had 0.40 per cent, 
of i air tutu ovule, .md was at, or slightlv more than, 
/dlo; 

Kdimhiuii 

Koval Sodetv, November 7 Prof Dower, piexideul, 
in the chair —<\ V Raman; d’he phenr.menon of the 
radiant sj>< rfi utn oh^-rv^d hv Sir David Prcwstei. 
Ihevvsler ohseivcrl r-ailv klRt « t *i 11 li 1 \ that wind a 
bright image of the <un was ubsisvifl ihrmigh a pMMti 
of small dispersion time was s<. n b* nmd die violet 
end of the speifrum a hiight i.eli.ml soune 1 his is 
explained hi trims of the di Ift .n I ion of (he light 
through (lit. thlfr iciing mrdium of the < \< llentv 
Ilrlggs • P rehindhiv, .1 fa* foi of gasious .ukoipiion 
l r .\p< 1 iments wire dexniUd on the adsorplii n of 
differ* nf kind- of charoK^il and silica at wrv low 



4 86 


NATURE 


[December 8, 1921 


pressure* and at the temperature of liquid air, 
the practical aim be inti “> defcrinme the varuuni- 
nruducing power ul mu It I,, ills, espei lalK 

m regard to tlx elliuomy ‘>1 m< tallte 1 >•'"•« 
vacuum uwl'. Ih' I 1 ' 1 !” ! also dm loy cl tue an- 
v;mtng« <>f <\.uti.i»tn{4 l*v iih.iih ul t P.111 • 

l,lilted, not i.l . -inple v.-el, hut ul Nm-K 

vv 1 lie h ate to he utilised in slid . -slut lhmv Brl gK» ■ 

f|,e Mil.tan tfllmu.d 1 i St .Station, Kdmhm gh. 1 lie 

purpo-e ol the statu,It was to h s' in"' di.twu timn 
the \,,nv units in S.nllund who pm"d to be ns 
(rat tore Inaleii.il til the hands nf tin dull strip-.ml, 
and to ,I,suimm.it,- h, tv", n the moling, rri and the 
pel soil Who was urinal! v of low phvsual apatiti 
The method ol ',-iltnt: was dele.mnietl aftei a Ion, 
series of experiments. lnsttni rive • a'< - "‘re tiled 
and graphical "-vnnls shown as n, tin physical per¬ 
formance nf Ililht.nl men K. I Whl-lakcr lubes 
o( edeehotnatptt t u fotce A matht-in.ilu'.d iintshgu- 
linn on foul-dimensimihl lel.itiviiv I'm, s, "Bull hi 
ui ner.dising tit, toper ptinn td tuht' ol u-tt, 
iirdinaleil in an mhrteumg way the elf-.tiosuiie 
!>, (ir.ilnl !>\ Kirodav .mil 
|. J. 'I hoiuson, .md ollu i 


f equilibrium in the 'redu.V.on ol nickel' chloride 
j hydrogen. The renctinn indicated by the equation 
i \i('l.Ml. ^ NT t 2lin 
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•, and iln* <‘i{\ulil>iiuni i mu i*utrations a 
stalling ■ ilf.er ftutn led or light. . It 
ihe Nernst equation lias been den 
- , M l, (iulllcl . 1 lie iht-imal treatme 

t ojnplex tilmniniiuii allots. In older 
I xpl.uii the results obinhud hy the tlttpiin 
t-I tluralmin, allots of aluminium 
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Acmleinv »l Science". \ovenihi-t 1 '-I het,n;i • 

(.uiioiii, in I he haii MM Constantin ainl Imtom 

Rest art lies t,u the biology of tile Monotpipn At a 
spot 111 111.- fotl-sl <1 I'on l.l I Itehle. Ill .1/o/m/m/ltt IlypO- 
hiilivs has h. en found pi owing ahuiulaiit I v, and this 
material has hern i xamined (of a fungus, sime ( nt- 
t/iun anlgurt', and other species ol l-.in at t a- have 


been she ,w n I 
ap|>at<nll\ iww 
Mothttropoiii v< < 
tail* arc 


an \ i funj^u- \ *i»‘ 

id wltnli tin* pio\isi<m:d name 
w <*f/v lia 1 ' been iMven, ,uid 
if tin niedi » Ujicn whuh ibis * in 


fttimd. 


I’lib* r- 


unmn . \ Calmette, I. N*tfre, and \ Boquet 
aulntis anhhodtes It i' i oniltidt d fimn the expeit* 

nil nls dnstrihid that tin antihothes •• Seiisihdisatil.es 

.inliluht it ul' ust ' " e\in wit.n ' inplov, tl in huge 
doses, hive noh.unnttd.il povvei. anti are u" apahle 
of protln.nto tin- dtsinle !; i ati»h, < nl" t m vilro <"• ni 
IUVO t'l the inhen le hat dins I In \ do not neutralise 
tnhet t ul in, and exeit tin f.uoiu.ihle inline""- oil the 
course of inher, til.ir ml" I mil. Heine n is ii'dt" l" 
plate the sliphte-i hope in the iliefapenli. click t' ol 
the anlthothrs tout.tilled in tin a I let 1 uiltilubei- 

t ul, 'Us M Mat" I Ik till min was , le. led a mem- 

,,i i In- set linn of qtutt.d pill sil s in siti oessum to 
thr III, M tr I ippm.mn T \ iirnpimlo* Soinepio- 

nerties ol tn.ie.i'im- fun. ti.ms I, Julia Integral ot 
nieionmrph,, tun, lions M UiabmicluiisM I he to 

Mslani. Ol visions lluids I! lirtmlllcr and 1 > dls- 

worth New . leim-nts ,,f light v niaiioii of the \ al table 
star \ V Ononis \ studv of the tli.mges m brtghi- 
uess .,f v ,liable slum in the . i-e. due to " hn'i-s I"' 
shown lit,tl them are ill im tltlln allies in the int.t- 
t,i et.innrt "f the observations, due prohahlv toimpet- 
k-clioii ol the data The star VV Ononis of this t\pe 
has been ih.isen for (h't■’tie I ex.imination, and poo 
ohsei vat lolls taken between Novemhei ;, into. and 
\farch n, t. i a t. In I Ellsworth are now discussed 
The value fo. I he’ I'ttiod given hi 1 It it/sprunp " 
.ippreci.ihlv ninth lie. I (‘ouotsp’ 'lav' !' Mhlmuil 

I'he Mil fare ifjtsion ol , leal i 'died liurnd' It t' shown 
that theor.-lii allv, final lit,- principle ol eni-rpv, the 
sill faec tension should he indepeit.lt ill fd the state fit 
electrilicnhon of tin- sm face d his "inclusion lias 
been vciified e.xperimentallv, a mcilmd hemp . host n 
which flimin.'ites the elTeits nf elec trust it ic repul¬ 
sion.— A. Sellerio : The thermal analogue .if the axial 
pah-miomagnetic effect.—Ti. Berf?cr and <>.• Cru* The 

xo. 2719. voi./ io^] 


aluminium and silhon, alunnniuni, Mlicu. 

, ..pprr aluminium, siliinn, and 111 ipm-snim, a- 
‘.,11, as ",mauling all fain loUstilm-nts have hr." 

studied anti the "suits of the nut 1 oprup uc examm. 

pi" n I" ad tases lit,- smmllaneous |>" 
Mil,.- of silicon, mapitt sunn, am! topper o milts 
pensrihle to ulm.in tin- interesting "-suits given I, 
nmpeiing high nsis.an" aU.nnmum alloVSr 
i (irnndniougin O.-lol.i ottmidigu. I . HUiraiMi 
■ ul p (iirnlcl ■ l it, suppos. d h ue dthenzoyh 

m.thane of Wislirem.s some new expcnnionts 
In an eailt.-i . omnium, atmn it has hern shown 11" 
the Wislii i-iutis cnmpountl is ntobabh _ not 

((‘II -('()) -CM l-Voin th<* n^ults now Uivon 

rontlnded that the ... .HI,,.,",, v 1 nu-t ha." ■ > f \V " 

1 ire,Ills is e.H •( n.( II <_fO» I V< 11. ■ ] c 1 ^ 

in, < hams," of .is pi ■ 'dia t to" is exnl.ii.lt «1. <■ 

I he upotr peneplain ol the Pans basin and the 
primordial 1 . v, llings ,-f tl" I'fiupberv O Men>?e 
| h, Canigon and ll" Mala,hint, poles ,,f tliepum 
IIW avis of the run tees S Stef.™ . he prftc ■- 
, il .uni nh\ n*'lir nii|«>rt.uu o ul thi‘ l e ol n 

uu tints of nt.tsh nit ins .. ,■!.,-hunts h Kerf erne and 

Y Mil,ill ( (Ivset rations oil two "tent 'hoiks Clt UV 
\, mo, t, an massif | I.acoste ('onti.hutmn " 
cvcnll,. I pirdirtion. espei "111 stoims. In oltsei i.itKUls 
ill, p,|,a hallo,ins (, (iuilhert The l.irination m 
1 . (iri; , in , ,, r , ip , lout Is I’ll Xcherescticw 

VVehrle ■ The movement of l he nutlet ft 
y ji de lllack and V 
,f the ('.mtalian Nulcani- 


V 


iam an* 
ski and ... 
iiri ssim \ai iatiun" ^dt 
>|art\ Tho < oM'-titntion 


n ,asvif -St. ,Ionesco I he I rail-form.il i*m of tjv 

, luomogrits ol some plains """ a "M pigment 
..vidatit.n II It iconic I'he p, ohl. i" of geolroptsm.- 
R Mnrquer and 1 Dutrenov ■ ('<"11 ihution to the stuclv 
ol ll" I,,"nation ol a jellv front the humlled merti- 
, . ,,f the .Spanish thrstnut K Chentin • I ho cor 

rosier "tton of plant muls "ii m.irhic If" etrltuig 
,,f ol.uu roots on poh-hetl inaihh- has 
; ,,-iousiv nUnhun ,1 to Hie at lion of aectu , prnp.omt, 
l.titvt.,, tl! tlit , and livdl,,, III, „ a .aids seiirted hv 
thr loot hails live aiithoi's e\|>. nnients lead him le 

,he , oinlusiou that the ioofs o[ plants excrete T" 
Mnsi'.lr amounts ,,f rule aid other llvm .a.home act" 
and d is shown that lias c-ar.l"., is -a,lhrienl|l.- 

.1,1,t lor tl" , t.tlositin ol If" lll.lt hit* '[ Mtak 

Plot" Hon against sound "Illations I 1 ellegrin 
u„. ,-rpinihil 1 toll in an .u|ti.inuui of a Hr.ixtlian fish 
lent teirmmw I. B«> u(an d lie ottgm of the pan. 
M-.r and tl" uvsle of formation flf neat s ll. HW 
l'reinict • Constitnlioii of the egg " f dlyei 

\t|i ( , if (ioldsmith • The photo)mpic reactions 
Of marine animals K ... : The 

of ti" while nmnv-lish Tad and l-.t Sergenf, I, 
Parrot, A. Donatien. and M Biguet • I he transmtssmr 
of the liiskta boil by VhU-boHnnu-i pupata". 

Mu.not nxr. 

Roval Society of Victoria, Julv t. ( )>. K. PiekW 

Tin- 'Euclidean geometrv of angle. H" « l "hor btro 
duces a fundamental geometrical figures the coittplet 
angle, intermediate between straight hue and (com 
pletef triangle, with the notations (I,, (AK. I.U 
a i t VT.; a/'i" -. - ; .’,V» ■ , *' Ala ? 
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or simp!'' A °D, «Hutval<*m to (OA, OH). Th<; com- j 

dele angle congruence, expressed as (/,, /,) = (/ j 

or « ' s shown to be flu- ihut.it 1. risin ! 

angle relation ol rlementan g'unuliv , 11- u-'* gH" ( 
greater >impli< u\ and g< neralilv 10 g<*em< 11 u .il fh«<>iv 


Books Received. 

Seventh Sucniilie Rcjhui on the J n\rshgul 10ns ol j 
the imperial C.mur Ki^.mh bund. Pp. nntiji I j 
22 plates. (London: Tu\ kn and biami-) i^. 

Report of the Canadian An lit Fvpcdition, i<>i) t 
iqi8 \ ol, 5 Bol.mv. Part A: \.tsvnku PI nits. { 
Uy J. M. Maeoun and T. Holm. Pp. j 5 L J3 plates j 
(Ottawa: l*. A Adand.) 1 

Berulite des Ohara Jnstituts fur I utidw irlschult- ; 
liche Forschungen in Kmasihiki, Pm\tn? Oka\ama, 
Japan. By M. Kondo, Ndgnku-Kukux hi. Hand t, 
Heft 5. Pp. 5in h2-S+ plates X--11. (Kuiavdiiki 
Ohara Sdionokai.) j.Xo \en. 

Modem Methods of Wddmg as Applied to Wrnk- 
shop Piatlue. H\ J. 11 . Davies. Pp wiiif.’ln, 1 

(London* ('unstable and («>.. Ltd.) 219. 

Lnhoratoiv F.\er< i-.es in Applied Chemists j«>i 
Students in I <(lmie.il Schools and Cnivei Miles. B\ 
Dr. W. Moid< nhaut r. \uthi>tis<d lianslation h\ Di. 

1 .. Bradshaw. Pp. \tid2p>. (London ('onstuhh 

and (}o., I.td.) 12,\. (ni. 

A JIist\«> of the Assotiatioii Psuhulugv. I>\ Pi«»f 

H. C. W’.uien Pp. \ \ 32X. (London. ( onst.ihle 
and Co.. Ltd ) tb\ 

Hvdrmilies O Pipe Lines H\ Prof. \\ I* 

Durand. tLlusginv d e\t-l)Ooks of Civil Paiguiet 1 mg ) 
Pp. \\i-h27r (I ondon . Constable and Co, Ltd ) 
j8a. 

Fuel and Luht u uting OjU lot l)i< s« ] Kngtnrs 
He \V. Silnnker. Pp. \ti f 114 (I ondon Constable j 
and Co., Ltd ) no. 

Piinciplis and Pi,u tier ol Busim s« I(, Manet | 
(f ife and Wmlv S ri< s > Pp. n» 1 i ^>1. (London . 
Maunillan and Co., Ltd.) ^s* 

A First Hook ol \pn!ie<! Fin tin it \ Hv S |\ 
Roget (First Hooks of Svienic s«ri<s.) Pp vmf 
11(London Mnnuillan and Co, Ltd ) od 

The Autonon'iic Neivous Svstnn. Hv Pi of |. \ 
Langley. Pan 1. Pp. vinr.so. (C.nnhi idg< \\ 
Hcflfn and Sons, Ltd) ^ ml. 

A (’oil( isc Huide to tin Town and 1 111\< 1 -11 \ ol 
Cambiidge; In an fiilroduction and Foui Walks 
(Viginallv written by Dr f W fTuk S<\<nth 
fklition, ontirHv tevised. Pp. w t uj<t I map (Cam- 
btidifc * How« s and Bowes) n <id nd 

Oils, Fats, and Fu< N. Hv 'I hoinas Hull Pn. 
viiif t* 3 . ([.ondon. Blut kie and Sun, Ltd ) t ,1 
net 

Agricultural Piogiess in Western India. Hv 
Keatinge. Pp xii -h3^3. (1 ondon * Longmans, 

Orr-on and Co.) dr. net. 

Los Sciences ot F PhirnlFme. IL* ] -H Romi\, 
aind. (Nnuvellt* Collection scientifiune.) Pp. i\ t 
210. (Paris: F. Alcan.) 8 fimus net. • 

Oil Shales. Hv Dr. II. H. CronHuw. (Imperial 
Institute Monographs on Mineral R< sour< < s, with 
Special Reference 1 to the British Kmpire ) Pp. \ -I 80. 
(London : J. Murrav.) ;v. net. 

The Prevention of Malaria in the Federated MuDv 
States: A Record of Twentv Years* Progress. Hv 
Dr, M. Watson and others. Second edition, revised 
and3n forged. Pp. xxviii+381. (London : J. Murray.) 

. ^10. 221.9, VOL. 108} ,7 


Piary of Societies. 

THURSDAY, iHcivuMi 8 

It'MU Mvnn. Ill » .<• Imd It 1) li'wti \ Muh ul till' Glow 
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({., i a l nli . 11 a C.i i (Jn i nun li '1. 'in \ M im .nut II. (io i ijdin* Lftli , 
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The Research Department. 

r flF. sixth Report ot the ('oinmilkc for Si irn- 
tilii and Industrial Rcsejtrh,' whieli was 
rerently issrud, deals with a nwmbrr ol nuitliis 
of ©'tentilk important e. It s. mis but a short 
time silt! e tlie establishment ol tin 1 Department, 
disci tiled in the pa^es of Nut in for M.iv jo and 
htl) a<), Kji.s, or the deputation to Lord (.'rewe, 
at which the pnimise ol the million fund for tin 
endo'.vment of industrial rcseaieh was made, and 
hir J. J. Thomson pointed out the important c ol 
tosterinp research in pure scieme, wlm.ll, as hr 
suit!, misjlH lead to a revolution of methods, while 
from industrial research we could only hope loi 
a reformation of details in method or pioiidme 
The Report hi fore us naturalh falls min tlmi 
sections: (i) The report to his .Majeslr in Cminiil 
of the Committee of Council; (>) the lejiort to the 
Committee of Council of their Advixori Co.mii 11 , 
(,t) details of the work ol the various rescan h 
hoards and committees i'st.thh sited under the 
scheme, unhiding a hs[ of publications both of 
the Department and of individuals In receipt ol 
it rants. 

The Committee of Council, like the Hoard of 
Trade, has a somew hat shadow \ existence, 'lhc 
only names which appeal in the Report are those 
of.Sir. A. J. Balfour, the Lord (’resident, and 

1 fcefwat of the Commit lee of ihe Jfrivyr Council for Scientific aud 
fndttHiuvkRcsearth fo? the Year 1990 ** 1 . ^ , r 

’V'?»& 2.5? 20, Vo L *W8Vy- 


Sir Prank Heath, the secretary. A list of 
the original CnnnnilUe is r»r\«n in the Whit** 4 
i 1 ‘apcis i«*Mied In Mr Atlhin Hauler son when 
Riesident of iho Board ot hduration in 
(\ \ 11 k i, \ ol. 05, p. 604), Smcc that date the 
diio t rpnnntion between the Committec and the 
Bo.ud <»t hdinalton lias hi on sminl. 

1 lu* Rt port In ins Majestv is natuiallv a sumo* 
w h.u lonn.il dn< ummil ; it i>iu*s d< tails ol lilt* ex¬ 
penditure in various directions r a. there me 
now lw<nl\-vj\ i< search roMu iatiuiis, and the 
total expenditure in giants to tin so was 
71 * 5 S 7 ^ ls I the h.d.im e ot the million fund 
unexpended at Mai<h 4! was 004 ,jo^/. S\. rod., 
Inti it is stated that “of this sum a laitjc pt r- 
centaqe has already been earmarkal for prospec¬ 
tive commitments to associations aheadv formed. w 
In \ k w of the (manual stmqpmv, it was a y- 
1 .ii'ip d last vear that a consider able portion of the 
inioirn' from this land should be appropriated in 
aid of tin* vote of tin Ihpartmcnt I he amount 
so utilised was about 4S.n00/ This n an uiiang‘0- 
ment \\h k ]», in pTi sent 1 in 111vM.ua < *>, mav be 
net essai v, hut is not desit abh 

I timing now to (j), tlie Repoi I of the Advisory 
C oiiru 1 1 , jt is ot inti m s( to n pe.ti (tom the 
White Rafter alteadv quoted the primal s fune- 
11011s of the ('ouneil I'liev aie {<» advise the 
(.oinmittee i»f ( mini 1! on 

(1) lhop>xals loi instituting q>e< ih< n searches, 
(ii) Proposals for establishing or developing 
special institutions or d< partnu nts o! existing 
institutions for the snentilh stmlv ol problems 
affeitmir particular industries and tracks 

(ui) The establishment and award of research 
studentships and fellowships. 


'I'u these must b< added 
matter, outlined in last \t ai 
lias taken c fleet (hit ini’ the v 


another important 
R < pi 111, which 
ear under review, 


v 17 the ( stablishment ol < o-otdinalm^ boards to 
organise work' which is ol common interest, to the 
li^htin^ Services of tin Crown In addition to 
<oordinalmg the work in the various Depart¬ 
ments, it is the dulv o! tin boards “to at ratine lor . 
researches lor which inadequate provision is 
made 

hour boards have been appointed to deal rr- 
speetiveh with chermstiv research, engineering 
research, pin sics research, and radio research. 
Thev comprise representatives of the Services and 
independent men of science, and an interesting 
account is given of their work, “which, up to the 
present, has been that of preparation rather than 
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of ;u hie\< me nt.” I he laris' lx foie tin* hoards is j 
not an < asy one; in mo-I « a^i tin \ uit onk ; 

though when a n si an h is lin.un e<| h\ 
a hoard tli* s 1 m\l mo,r« jKi'U’i', and mh c< ss 
*1< pi lids r > 11 tin Immlk < o-« »|>er at ion (stahhslud 
beUw en tin hoard and tho^r in • liaise of tin* 
worlc at thr v.tnnus di part in* nt a! lahoialotns 
'1 ht* oJIn i is of thr hoards arc folk auarcot this, 
and the relations '\hnh h.ivi h( en < stahhslud are 
tImrotudilv s.itishn lorv 

'[ urniiu^ now |o tin- im nn h ;ismh i.itions 
( stahlisln d under i lama (n) »»t the oi ij4m.1l s< heme 
as sjhm ial institutions “lor tin s< u ntilu stud\ ol 
problems nlkiimp indiislrns and trades,” there 
are, as has alnadv In en stall < 1 , t\\ent\-si\ of 
these. 1 he ivijxut ^i\is .in at « ount ol the uoik 
ol some, and of these jnihaps tin most important 
is tin- Ihilish ( otton Industi s 1 \< s ( an h Assoi la- 
[imi shortk to Imd a pi rmam nt hmin at Didsbun, 
neat Mam hi slm. Its pio^iammt of research 
directs attention to two possibh lines of advance: 

“(t) li» alt.n k piohhnis dv’ctlh b\ im thuds 
based on past e\piii(in< without sicking to m- 
v< slit4.de |h< luulannntal nature ol the pioiess 

”(j) lo tr\ to undi i stand th< chemical and 
phssnal ili.mins piodmid during manula. tun , 
and so to istahlish <Madu.dk a broad loaduav 
aloiu^ whnh luture aik.mi i ^ mav he made 

1 he (otton \ssoi i.ilmn pioposes to seek the 
udvanii ol tin mdiisti\ mamk hv the second line. 
Its dim lots have nahsid the luresMlv ol lunda- 
mental usear»h, a matter to which v\< retuin 
below, hut this ti.oeiution is appauntlv not 
shared h\ all the asMinalnms, lor ;i u.tminx uiven 
in the last Repot t against the short sighted poln v 
ot conhnnu; tes<atih assoi talions to tin v ear< h 
lor results ol tmm<di,d< eommen ial value is re¬ 
peated 

The ui tn.il results avlmved b\ the tvvint\-si\ 
nssoei.it nuts au somewhat meaijie, hut thiee 
\ears, llu time vvhuh has elapsed Mine the first 
was founded, is too short a pound in wlmh to 
export mill h ot fundamental value. The Coma il 
point out that it is ptem.itme to look to the re¬ 
search .issoi lalmns \<t tor intnimiiu; piool ol 
the cffe<tken<ss of m operative industrial ie- 
search, and with this \ n v\ there* will probuhk he 
general averment. Still, thru; ate dilhenUus to 
he biirmounti d \moiu; tlum one discussed at 
one of the couleteiues ot assoi lations held at the 
Department is of j4rc.1t impoitance: l'o what ex¬ 
tent may an association undertake for its members 
work ot a kind hitherto carried out by the pro- 
NO. 2720, VOL. I08] 
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fessiimal aii.ilv st or testing engineer? The view 
w.'is urged In some that consulting work was ot 
definite value to the piVgtess of rescan h, whili 
another assn* latioii I. It that ics. .11. h should only 
he I arried lo tin- initial stage of pra< lieal applica- 
lion, the individual lirnis being lelt to work out 
tile method ot ap|)l> mg tile new knowledge to 
their own particular problems. On tIn'- point oim 
ma\ ask tie <|uestion. Can they do it J Much 
depends, no doubt, on the problem; in any m- 
dustre then an probable a number of large firms 
with tin ir own -a lentilie stalls who have .impa 
oppoilumls for winking out the < 1. lulls of a new 
| )r ,„ ess, and it is likily that this cm lie done to 
greater advantage m the works than in the te- 
sean h assotiutioii htbnt aim v. Hut this does not 
appts to tin- small linns to In' lotmd in large 
imnibei' in . 111 y industry; wh'ali, if the asso- 
,aat mil is to l.enelil the ttade, must be biought 
111 ami given the means of utilising the ri suits 
Ivvpi i lem e shows that a pioress has to be 
, arried a long wav Im lore it ean he usefullv applied 
by sill'll lit ms, and uhde this is not the same as 
muha taking ..insulting noth, it must lie earned 
out at the labor.(tony of the assoi taliml. It will be 
l.mtrtfi no doubt, m tin long am, tlwt no rigid rule 
ran t.,,,1 down lvu< h assOi i. it ion must work 
,,1,1 f, r list II the pioblem ol eombmmg purr re 
m an It will] mdiisl rial prat In e 

ihis na!utally h'.itls to a $>nsidi ration »gf the 
steps tha' (duned is taking to emoitiage pm e 
,,. s , a,ih di alt with undi r (pi and (m) ol the 
original s. hrinr, though, did span permit, mu. li 
mole might be utnteu about (he w.uk of the 
(ithrr iomnuU.es and ooaids ol tile 1 >< paitment. 
linrouiagem. nl is given (a) by Imam mg spe. die 
reseat. Ill's < allied out I>v competent men, and 
(h) b\ rise.ir.li studentships I he appli. aliens 
lor giants are divided nt.. those (p ) lor students 
in training, (_•) lor rest ar. h workers or research 
assistants, (',1 for label atorv <irilcric.il assistants, 
and (4) for . rjuipnu nt 

The applie.itions number! d ppp in all, of 
wiii.'h _’44 were granted, po refused, and 52 
referred elsewhere Of the 243 granted, 1P- 
went to students in training and 70 to 
research wotk.rs or assistants; of the 132 
students in Hauling, 03 are engaged in chemical 
work, but i omparativcK lew o! these, we may 
surmise, ate doing fundamental research; they 
have not yet rea. lied the stage at which this is 
possible, being still “ in training some few may 
in time become research workers and add to the 
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stew k of fundamental knowledge. Further details 
ar( given in appendix 2, while in appendix ; we 
have a list of aided rest. jjivhes . xeau.lv one ol 
(hejfe deals with work in pure sciem < ; tin \ m- 
1 hide; glass te*e hnolng v, the < 01 kmhii ni t <>n.I< nsei 
tubes, tile llow ul strain through nozzles, and 
otht r similar investigations of an mdustiul <hai- 
a« ler. An exception should he made in tin i.im 1 
1 ii tin. work on tides now in a<1i\e prngiexs al 
Liverpool CniwTsity, hut heie, loo, the results 
have a dim t industrial hearing On the othei 
hand, appendix ] publications by individuals in ' 
MMipt ot giants does I'ontam a numhn of 
papers ot the greatest importune e to pm. science 
c.tf Or !• \\ . \ston on “Mass Spe» da and 

\tomie Weights " ; Sir KrncM Rulhciford, “The 
\mlcar Constitution of Atoms” and ” Ihe Mass 
nl the Long-range Particles from Ihoimm-C.” 1 
with manv others of less si l iking meiits while an < 
interesting list is given on p 7^ showing the wide • 
mngt of st ieiu e <overe*el h\ the paptis It 
appeals that dining the \rar under review a sum 
ot .jo.K^n/. was spent on these grants, while pm- 
vision is made for the expenditure o! ^n,oou/ 
during the tiurent year, hut 1 >x no means all of 
this was lor tin* ad\anreme.it ot puie nsunh, 
and tlie irituism mav he made 1h.it, inmpami 
with the amounts availahU foi mdusliv, th< sum 
<h voted to pine rest an h is hut small 

\ < I it is dl tll« Lilt to St e how 11 t oil id Ilf gu a 11 \ 
‘biter. nt. 1 h< men taipahle ot original km an h 
pure senate are limiletl in numhtr Me hau 
long* Known that I'orhi utwutur mm hi and poetiv t 
and original tlistoverv have* mueh in laimmon 
Imagination of a high older, t omhmt tl with ■ 
■"killed training and a real giasp t>1 essintial piin- 
4 iples, the love of knowI<*dge tor its own sak< , 
die n atliness to juirsm it w hithersotw ei it mav 
had, and the opportunity to tlo this whin (lie 
exceptional man is found, .ire all ut|um j d. 'I lit ; 
opportiuiitv implies lieedom from too mm h pine 
routine and linautial worrits. Ihe Inst <oms< 
t'nc Advisory Count il tan adopt is to s< e that all ; 
those who have shown the incipient signs of this i 
ability should have the npportunit\ anti the fnt- ! 
dom. The Couneil realises this in thcoiy , it was . 
pointed out m the Report tor last \ear tli.it “no | 
conditions are attached to the grants made to ! 
workers whose sole airn is the* extension of know- 1 
lodge either as to the line of their work or as to j 
the use to he made of their it suits ” It a dis- ! 
eovery is to be made use of commercially, apple a- i 
tion must be made to the Department. I 
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: 1 his is ,is it should be, but it is almost ojuallv 

important th.it ih< -mm punt iple should 
, •'PPt.v t«> work dun. 1 1 >r liit 11 .111 h assot'iatious 

or the v a 111111 s !ah.Mat-.i m - ouitmlkd .,1 a iclod 
l)\ the I )epai 1 mt nt Jt is impos-ihh to evaluate 
puie it Man h ni pii’uiplts win. |i applv to a 
woiks, or tveu to a woiks labni .itt »i \ 1ugaged 
111 a 1 n I \ .in 1 1111 1 1111 It sj him ,i, 1 d 1 ] 1 < . x a u 11 na 1 1on of 
P* odm (s 'Mart is a it.d damp 1 I- I ili< taut of 
men thoioiighlv <ompcl.nl in t.ntv mu lunda 
menial investigations ul high valm should he 
absorb, d in s.iviu;- lahh s, m t nmpilm;; <]• tails 
ot tin hums and mimiti s xj>< nt on tin. 01 that 
jol). or in witling minute^ in n plv 10 olluial m- 
H mrH *" It is d 1 111. ult, no douhl, lot .. ( u)\ ern- 
«n< nt I )t j) u ! 1 nt ul to avoid tins, i Itt it* .ip 
I 1 ( asm v mb s j (> |,(' toilow ol, but tin • 11 nr fmilts 
u' Ihe alltmpl to .ipplv tilts, mlts In . omhlmns 
lot w bu 11 tin v w < r< in v . 1 ihtt 1 id. tl 

It should b< noted, bowtvei, as tin Count il 
its. It poinis out, lh.it (be Iiinds wlin h it ad- 
mmistei s in giants to wotki is m.iinK at ill.' uni- 
veisitus aie only u^smuli poilion ot the mud . ou- 
tnbultd bv tfu State through ollit 1 igtm u s lo 
umvtisiiv .dmation and n sun h, It )s not die 
business ol the Count il to pav pint, vms arid 
hath, is it tan m.ikt grants only loi individual 
putt's ol woik, and this dilution we mav laiily 
bop. it will dis. bai g< w lu n on. < t oiiv nu t d of the 
impoitum < die work and the eap.nitv ol the 
w 01 k< r, vv 1 tli a bioad tail li and w it lion 1 tot) nanow 
an inspection nl dt tails. 

Ilu Report 1 mils ninth g -.omul, and 
mm b more < mild In wnltiii about it, but 
spat < lorbids ()m mailt 1, bowtvti, men- 
liomd at the t ml, must b< notutd Ilu lesults 
ot imaitli be t onu known thioiigb the publit a- 
lions ol tin siuntilu pniiiit s, and nianv so< iclies 
an. in a < 1 1 1 Tie nil position liiiamullv, ami Im.l it 
mijuissibl. lo m.ikt both ends met I. Ilu mailer 
has been < onsule it d bv the Conjoint Hoard ol 
Seunlilu S01 it tie s, but it moves slovvh, still, it 
is mle nde-d that a statement nl the e as. should 
be presented in the near dilure to die Ireasurv. 

I be Count il had refiri.d lo the mailt i 111 tin 
Report bn last ytar, and it now state s : 

“Me ha\e learned with satisfaction 1h.1t action 
has already been taken !n the- stunlitu Mieielies 
on tlie lines sugge-ted m our Repeat ol la-t vear, 
and slmuld die*) apply fur, and ret mm, T meet li¬ 
me nt aid through the Ir.asurv multi a well- 
thought-out scheme, we should wi li omi the* re¬ 
moval of a serious obstacle to the progress of 
science 'in ibis eejuntry . M 
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Gas Warfare. 

Chet nit al U'urjiii e. By Bnj> \nu>s A. Fries j 

and M.tjnr C J. West. Pp \i ; ^ (N<‘ u ' 

York and London - M< ( »ra\v-l 1 ill Book j 

Inc., j 

T is earnestly to Ik: hopid that every Britis.li 1 
man ot sunu c w ill take the op])orlvimty ot 
studying this a* count ol eJicmunl u at fare pre¬ 
pared bv Brijj (ien. Fins and Majoi West, ol ] 
the l r nit<'d States Arms IU will then lx able to j 
make up his mind, knowing the I uts, as to the j 
possibility oi flimin.ilm^ i^as warfare liv eclat or j 
mutual e'onsenl while war its» ll lem.uns .i possi- j 
bilily as Ik. lot e Having answered this implied 
question, he must needs ask himsell what is his j 
own paituular r< sponsdulity in the matter. 

Tin? nud for propounding these ejueslions is un- j 
dnilbttd Burnt protests by reutain rminrnt i 
chemists, <hte<W‘d against the organisation of le j 
sennit f.u » In mie al warfare purpost s, make it 1 
clear that < oasieh 1 <il>lt divergence of opinion exists 
as to 11n n'ili' wheh should hr adopted by men ol 
serene e in maintaining ’tnle rnational peaee On 
one hand is the desire to withdraw all semblance 
ol support 1mm the* perpetuation of what is k- 
ipirded as a peiulmly inhumane 1 method oi 
waj^ini* war On the other is the belief that, what¬ 
ever w< do, < he mieal warfare has < ome to stas , 
that peat e and our national snurilv will lust be 
salu^uarded l>\ placing ourselvts at least on .tn 
equality with our neighbours as icgarelx tin- new 
warfare, and that, since, if we wish peace;, we 
must be icad\ to light lor it, the man e>t si iem e 
must shoulder his bin eh n and prepare to become 
the military ai biter of the future. It is the old 
political battle ol armaments transferred to the 
seicntilx arena 

In these ciu must.lin es, therefore', we are ex¬ 
ceedingly Imtunnte in haxing the facts of chem¬ 
ical w.u lari’ placed before us so completely and 
clearly liom an outside source In Fries and 
West’s book there is little of special pleading 
beyond that of nulitarv exigency. It supplies a 
full-mdi ikI, a most astonishingly full-account 
of gas warfare in general, and, in particular, the 
part plaved by the I’nited Stales in building up 
what was eventually the largest chemical warfare 
service of any ol the belligi rent nations. 

It is highly significant, too, ot the present posi¬ 
tion in Amenta that the veil is withdrawn for the 
first time 1mm many of the most (.artfully guarded 
chemical warfare secrets of the past For ex¬ 
ample, a whole chapter is devoted to the thermal 
production of paiticulat^ clouds. Side by side 
with ,these -frank disclosures arc the following 
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statements- the first, in the foreword, by Majoi 
Cen. \V. S. Siberl, General Fries’s distinguish.-, 
predecessor as Chief of the Chemical Warfar 
Service in Ameiiea; thti other in tlie body of lh 
hook : — 

“ The. r is no held in which the future poss. 
hibtu.-s are gteater than in ehrmieal waifare, am! 
no held in which neglect to keep abreast of tie 
turns m research and training would be mop 
disastrous.” 

“ poison gas in the World War proved to la 
one of the most powerful <>f all \v. apons oi wai 

or that reason alone it will never be abandoned 
It 1 aiiiloi be stopped by agreement. . . 

l-'rom the considered inclusion of stall opinions 
in a bonk rid.dent with diselosure only one con¬ 
clusion can be fitn\\ u- 

The Fnitcd Slates Chetmcal Warfate Setvin 
Was built up almost wholly on the Inundations til 
Bntish practiie and e\pcilencc. To this faet and 
to the subst quent intimate relations between the 
two s.nuis h l ies told West pay geueious tribute. 
\s to the magnitude ot the Ameriian organisation. 
Its sued ss 111 (\en branch and its . h-ni-sighted 
vision, l.uts aie allowed tn speak for themselves. 
Owing to the cessation of hostilities the lull ex- 
lent ot the Aim-man flicinists’ gieat eflort was 
piobablv in v rr generalh realised in k.nglaiid, anfi 
onlv p.uliafh, perhaps, e\rn in the inner circles 
ol the War Oilin' and the Mimstrv of Munitions 
Yet it was umpiestionably one of the greatest 
Sichiciements of the war. Starting literally from 
nothing, the \meri. ans within nine months 
ilahoiated a service in which rescan h, manufac¬ 
ture, 11 aming, and held organisation were brought 
to (he highest pit. h ot elftcirn. v. ll. Washington 
the icseateh department under Bun.'ll mustered a 
clieinh 4 pnurwd of i:nu, which included men 
of international reputation such as Wilder Ban- 
iroll, 1 lulelt, W. K. I.ewis, and Tolman. It is 
small wonder, tlu rcloie, tliat some very fine work 
was accomplished. 

It is, however, bv a consideration of Kclgevyood 
Arsenal that the full .'Mi nt of the American chem¬ 
ical warfare effort can best be gauged. Built on 
an isolated tract of uumtrv in Maryland, this 
poison-gas lactoiv attained a magnitude whieh - is 
simple staggering. Bv Oi tuber, nyiS, it employed 
10,047 men, and was success!idly making chloro- 
pierin, phosgene, mustard gas, bromobenfcyl'-' 
evanide, and other accessory chemicals, and wiaS' 
m a position to turn out 100 tons of liquefied 
chlorine a day. As a Hat of chemical engineering, 
atone it must he almost unique. As an indication 
jaf ijvhat.catg.be accomplished without! recourse t;c> 




NATURE 


December 15, 1921] 


+9J 


Existing plant it gives one food for considerable 
thought. . 

The success of Edgcwooll Arsenal and the gas 
mask factories was due in no small measure to 
the inauguration of a development division tntci- 
mediate between the Research Department and 
the manufacturing plants. The diliiculties allend¬ 
ing large-scale production were overcome in the 
single-unit plants of the development seelion, and 
the results obtained immediately translerred to 
Kdgewood and the subsidiary lactones spread up 
and down the country. Only in this war was 11 
possible to maintain throughput at its maximum 
and avoid the time- and Inborn-consuming hmd- 
nmecs notoriously attendant on the alteration ol 
existing plant or the installation ol new It is a 
procedure heartily to be commended to many ol 
our own industrial concerns, win re much good 
research is wasted by inability of tin- works to 
cope with ddliculties which could well be overcome 
In experimentation on full-sired units. 

Of course, even in America, the cnoimous 
chemical warfare organisation did not come into 
being without attendant inetlicicncies. Gem r.il 
Pries points out the difficulties lie eiKoUOteie.l m 
having his cabled demands fiom the Expeditionun 
loircc attended to (did he but know it, he was no 
worse off: m this way than the British, who fine 
fighting almost at their own door). This was due 
to a lack of co-ordination between the luminous 
extensive divisions of the service, each ol which 

at grown up separately. Fvcnluallv a that o! 
tl.. (‘hcmiial Warfare Set vice was appointed, hul 
in the interim the various separate activities weir 
In Id together only by the tiersou.il elfoits ol 
William 11 . Walker, of the Massachusetts in¬ 
stitute of Technology. General files and Major 
West are not snfliricntlv apprci iative of Walker s 
cliorts during this disquieting peitod. Ill snvite 
to his countiv W alker aivomplisln (I m ibis un¬ 
official co-ordination something even grc.ilei than 
his subsequent organisation and control ol f.dgc- 
wood Arsenal. Without him Gmrr.il 1 raw and 
the American Expedilionaty forci wouhl haw 
had to remain dependent for supplies on Britain 
for many months longer than they did. 

The book is full of information of a Behmtul 
nature previously denied to the average man ol 
science, and even without its clarity and illumin¬ 
ating illustrations would hold the reader enthralled 
from start to finish. It is a line compilation and a 
great tribute to American chemists, its publica¬ 
tion can do nothing but good in throwing light on 
a subject of ever-increasing international import¬ 
ance. Us extensive sections, dealing with the 
legitimacy of gas warfare and its possibilities in 
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the future, arc highly stimulating, hut must lie 
lead in conjunction with the nm,under properly 
to he appreciated. Sufficient lias been quoted 
above to indicate the authors’ views on the 
subjet t. 

No British notice ol '‘Chemical Wart.in " would 
be t onipk’tc without reference to tin now notori¬ 
ous " Lewisitc.” Whatever the British views as 
to the war value of ehlort.iv inv Idiehloioar sine, the 
fact remains that the \mci leans rati 11, and still 
rate, it very higlilv indeed. Il was under the 
stin'tesl pledges ol 0fln1.1l seer; i \ that its nature 
and mode of pn-p.iiation were impnited to the 
British Government It is Iberclore most disquiet¬ 
ing’ to hud it made the subjei I ol a < onmniinea- 
tion to a suentilie socielv without express pci- 
mission being obtained from the teal owners ol 
the secret. As l!ir-«oimnnmration was sanctioned 
by the War Office, then- would appeal- to he two 
ex’plan.ilions required- -no from the mihtarv 
authonties, and the other Irom the authors of the 
paper lefened to Doubtless some salisfai tojy 
explanation ran be pyven ol tins ‘ unfortunate, in 
otluuvvise ” (f ries and West), nei utu nic, but the 
Official Set lets Act, our friendly tel.hums with 
to.eign Governments, and respei tul prm edure 
regarding wienlilic piihlii atioiv, alt appear to hr 


Zoology for Medical Students. 

Zoology for Medical Sludnih. By 1 ‘rof. 

| Gi.iham Kerr Pp. x ! FW (I.omlon: 
Mai Indian and Co., Ltd , tort ) vyi net. 

S L’Clf a title challenges attention not merely 
as ,1 si icntifje work hut as a eonlexsion of 
b,;tb. It is the credo of one of our vounger 
men on education at this moment vvlun time is 
nothing clV’ of sillh importance A huge and 
undigested lieap : of students has been shovelled 
into our universities by the comb mil picssiirc of 
war arrears and Government subsidies (K.noo.oooh 
Met ling is to he spent fust and last by the 
Treasure alone on University courses for ex-offi- 
( eis) I hose me are our inevitable masters in 
the decade I 1 1 raiic Thus vital are the principles 
on which 1 ’rol. Graham Kerr decides to luluvrtfe 
his garden 

I he prolessor ol /oology in Si oil.mil has a 
(|;e.11!t til task. In ten short weeks he has to 
expound and classify all the iomimeinble < oin- 
hmilions of living matter. In addition he has 
-10 bieak in to the life of a uinversitv a ejass of 
many si ores sometimes of hundreds—of last 
year's secondary schoolboys. I he biology of the 
first-yestr medical student has 1o unfold its 

S 
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blondest s\u( j) when he m h ast e apable* of 
1 ecu ving it. 

The 4N5 pages of trading matter and line draw¬ 
ings give the conspectus ol tlie animal kingdom 
which it in hoped such one mas entry away. 
Prof, (jiuhuin K« n m his pielace sets himself 
three tasks: (1) 1 <> .tu iken and develop . . . 

interest in biologic tl si u n< c (2) To lay an ade¬ 
quate foundation toi t'm supe rsl 1 u< tuie of detailed 
knowledge oi the animal hodv (5) To provide a 
reasonably up-to-date a< < mint nt the moie impor¬ 
tant animal parasite s, esptej.dlv e>t the 1 pathogenic’ 
microbe s o( ,1111111 d 01 igm 

1 he 1 0111 s( ic presented hv this book is pre- 
pondcral mgK moiplmlogn.il. I lie w liter holds 
not mil v that our knowledge ot the moi pbolog i< al 
teatvnes ot tin lower tvjies ol animal is mm h 
metre advanced than our knowledge ot then 
phvsmlogv. hut also that morphological sludv 
atlords a he lie 1 intellectual discipline* than plivsi- 
ologieal : 

I he stude ni observes slim turd features in 
the laboiatorv and he* is able* to compaie 

what he- oltservcs with what lu is (old or reads 
When lie I lie's to make physmlog iral observations 
lie- Imds <■ \ c 11 in the • um* ol (lie simplest pheno¬ 
mena tint he lund these phenomena ate* at woik 
I act or s, so tar as h«* is 1 etm erned, transe endental 
anel as i a 1 he v olid his powcis ol criticism and 
1 ompichensam as it they weie the direct icsult 
e >1 s\ij)i t nat 111 al l g • lie v 

I lie onlv (|um< l a studnil could have* with the 
hook is one w lire'll it shai 1 s w it li so main scientific 
works that it is all so true 1 . Few things an 
more devastating to the unlormed mind than hrst 
contact with the vast mass of knowledge which 
I lie anl-likc induslrv ol man has pil< d up through 
the' last time eentutic's When 1 he pioeess ol 
selee lam is also hidden, ami the innumerable 

• run's h\ whnh we have aimed at truth, the 

student is apt to think that those* who have 

t eughl him so mm h 1 an teach him all. Ills 

taeullv ol scepticism, hcJore (lie brute mass of all 
(Ins verilv, lies down h,tilled, and Ins powers of 
disbelief ate’ not n awakened for vears, or for 
«ve? 1 lie intellectual stimulus of finding a great 

• linie urn out-faced and muted at 1 post-mortem 

should not, even ioi the earliest vears, be 

neglected d m ativ fashion it can he Hpioelueed 
m /oolognul IctJme-mom or laboiatorv 

llieretore, although the anatoinv ot the higher 
Vente hiatc s has bee 11 e\e imh’d imm the course' and 
the- mass of detail pruned vigorously, one would 
plead lor sh|l (urthtr se lection By a glance at 
the countless mistake sthe past tile' investigator 
n( the* future will he* encouraged. One would beg 
the tone her, in delivering that cataract of ccr- 
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tunUy which hatters on the head of the first-)e 
student, to remind him not only of the rightne 
hut of the wrongness {of the theories of the pa* 
that lie may pluck up heart to question the* 
which now are current. 

The book is well printed, and the: line dravvui. 
are numerous and comprehensible, lor examin 
turn piuposes the summaries ending each chapt- 
will piovr of great value. The chapter on tl- 
Flagellata and that on the* Crossoptervgii arc 1 
special interest in view of the work done in the sc 
two fields by the (llasgow school. 

The Study of Rocks. 

/V/mgru pine Method s and Calculations, with souh 
I'muii(* le\ nj h!(‘%ults .\ihicved. Bv Ur. .\ 
Holmes. Pp. \ix ; 51544 pkites. (London 
1 hom.ts Murby and G> , 1921.) 51s. he/, net. 

R. HOLMFS has piodueed a text-book ilia: 
is likely to have* a far-reaching and hern 
fi< ml effect in promoting the intellige nt study of 
nicks Some scientific tieutises are patient com 
pilations of the common stock ol the 0111s am! 
fails Mirtcnf among specialists m the subje e 1 
treated. It they are at le'ast J ait 1 \ accurate ami 
leusonuhly up-to-date and complete they may F 
e>l gre'.tf use* to tile* student and ic'seareh vvorlce; 
even it they contain little 01 nothing that is 01: 
ginal or novel. Olliers strike out a new and mde 
pendent line of their own, and deal onlv with cei 
tain aspects of the subject on whieh the autho 
leels he has a message to deliver l hese, < ' 
course, have a value of then own, though the' 
are' not available' as text-books or as vvoiks o' 
1 e I c 1 c ue 1 . 

1 h<- special » harac teiislir ol the woik unde 1 
lev lew is the keenness ot Ur Holmes's outlook 
ioi fresh ideas in every department of Ins sub¬ 
ject. Sometimes he has evolved them for Inn 
self, sometimes he has added new' dev eleejnncnn 
of his own to the methods lhal he has met \\ itr 
m his unusually wide reading. He even suc<*ec<n 
in making the well-worn subject ot specific grave' 
mine sting, and embodies much American worl 
that has recently been published, as well as he 
own experience in the investigation of building 
stones. In dealing with the procedure for tin 
separation of rock minerals, he* does full justice 
to the advances that have been made in the 
country in the last few years. His novel diagram 
showing at a glance the ret 1 active indices ai ! 
bi-relringeme of minerals are remarkably succes- 
ful in giving an idea of their relations to 01 1 
another and the variations that occur. The chapb 
on microchemistry should prove very useful, an 1 
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his advice on the examination o! thin sections 
and the dost rij)tion of nw-ks is excellent 

Wo cannot agree uithflns adoption ol tin* 
meanings attached In I ’rot Shaud to tin- tiinis 
’* saturated” and “ uiisntyiated " as app)nd to 
mmeiuLs and looks, meaning salinated or un- 
sat in alt (1 with siIkm It is alwavs 1111< It mi able we 
think, to take a mobilised word, < spot i.dlv out’ 
with a definite stienhlie' meaning ahe\nlv attached 
tv' it, and cmplov it in a more nstiuhd sens* 
Ikrhaps tlu most \alnahle ihaplcis in tlie hook 
aie those on the interpietation of nnalws and 
then representation by diagrams \\ c could have 
wished, perhaps, that grcalci space could have 
been given to the subjei t of the cr \ stallmil ion n! 
magmas, but this could have hem « tin t< d ■ m 1 \ 
b\ an nuriMM' in the si/e and cost of the book. 

It is to be i curetted that this woik was com 
ph te d betoie the issue of the t< port of tlu joint 
t onmuttee ol the (mologual and Miner,dogi< ,il 
• s oeu tn s on Le tiologi< al N t it lit m la! in e, to 
a lueh Di Holmes, who was a menibei ol tlu 
toinmittie, gave most valuable assistanee It is 
\*i\ tlesuable that the use ol h chniral tiinis in 
pthologv should be standardised, at anv ute so 
lai as this < onntrv is eomeiind 

J \V K\ \\s 

Our Bookshelf. 

l' M| d /Vv/v ol {•(iiin, ['unfit h tnni ()uhtinl |>\ 
h Dwight Sandeisoii. Set oml Ldilion. 
Kt vised and enlarged. l>v l’rof L. M jVaus 
Lp 'vi i 707. (\ew \<>ik : John \\ dev and 
Nms, liu., London, Oiapman and Hall, Ltd, 
ojji ) Jbv. net 

I mi. first edition ol the author's “ Inserts 
Injurions to Staple Crops ’’ was published ten 
vears ago. The advances made during tlie past 
dt 1 ade have l>een sut h that it was considered 
necessary to rt write pi at Lit a 11 \ tilt* whole hook 
In its present form it ('overs all the mote 1111- 
poitnnt insects affecting the crops td the farm, 
garden and orchard, besides m< hiding two final 
4 liaptoi s on household inset ts and the pests <»i 
domestic animals The work aims at giving - a 
clear idea of the life-history and habits of <vetv 
sprues cone ruled and the best methods of eon- 
'rol l here are also ehapteis on insecticides and 
spraying and dusting apparatus It is profuse h 
illustrated, the. text-figures nunibeiing more than 
1 ioq, and with few exce ptions thiv are oi a 
uniform level of excellence. References in the 
form of footnotes guide tlie more incpiisitive 
i (ader to mnnv of the sepaiate bulletins and 
i! titles on individual pests. 

Notwithstanding the number of tcxt-lrooks on 
< onomic entomology whic h have appeared m 
\meriea, the present work will undoubtedly 
‘ceupv a high place in their ranks Its eompre- 
ansiveness is truly remarkable and, in fact, it 
N* 0 . 2720, VOL. I 08 ] 
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N< ( bon), ( hi ;v> w/v of loiijtin, I imu r\ify 
( I tilt Is for ( on! 1 'iilt‘i-s I dited bv 

Karl Pearson No o, S nioolhnu;. Hv 
I- t . Rhodes Lp (>o , ; diagiams (Lon¬ 
don . (’imbildge 1 nmisilv Liess, 
yv ()(/ net 

1 111 nu I hods ol giadu.iting 01 “ smoothing ’’ a 
seiies ol mole 01 ].*ss imgulai data affee ted by 
i■ 11 di's ol observation 01 ol sampling have of 
1 e< cut veais re« eived a good deal ol atfenl ion ; the 
present tract is a vciv valualili 1 out 1 ibut ion to 
llie si 1 1 >|«0 t Ncwv methods aie ikvcloped, which 
mav he dost iihfel as eomhin.ilioiis oj tangential or 
oscillator \ mlc 1 j)oIation with tin least scjuaie 
m< liiod oi J)r. Sheppard, and these .uid older 
methods are compand, both giaphuallv and bv 
finding tlie Mini of tin sepiaies ol the dtpailntes 
from the graduated curve- I he results of this 
test .He' rather surprising I he osculating 
methods used give distmetlv uiiim »< suits than 
the other lour methods <mplmed I»v groiijjmg 
the ohsc-rv ations il is possible to estimate' what 
onlc r of dilfereiw < s is iu gllgihlc ; il a highc 1 oicler 
of differences is emplovc'el, the resultant < urve 
fends to bring out something th.ct is not mluient 
m l he dat a, with v c r \ unsat isl n loj v e'onse-e jnein e s 
to the- fit obtained 

Xoith b ughnul In Itoiiomn (*<'og nij^hy Bv 
L 1 \. | one s Lp. \ 111 j X > 1 1 one Ion (1 Rout - 

ledge- and Som, Ltd , o|ji ) hv nt t 
I'm R! is a distine't in-ed lor sound legion.d le\t- 
hooks eil the more- intensive tvpe e \e mphfietl bv 
this vvoik. Il deals with the e 0.1 1 -lie Ids ninth ol 
llie: I 1 cut and the Midland (late*, and disc m m ; s the* 
imlust t k s w hie h have* an sen upon and about the rn, 
tlie < ommunie .iliom hf-tvve e*n them, and the n gie it 
e e-ntre s of indiistiv and tiade I he basis ol <b > 
e ussiejn is very l.ngelv geological lie re then- is 
loom foi blonde mug of both foundation anel labile 
The book needs an index, and n di-digmed bv a 
number of f v pograplne «d errors, but it is we.*11 illus- 
Iraled with maps which, lor tin* most part, are 
idear and illuminating. It makes a very useful 
book for secondary schools and first-)ear ro]le-ge 
courses. 
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Letters to the Editor. 

[The Editor 1 lot', not hold hnnsilf responsible for 
opinions expressed by his correspondent's. Neither 
can he undertake to return, or to correspond with 
the writers of. rejected manuscripts intended for 
this or any other part of Nah:kk. No notice is 
taken of anonymous communications.} 

The Action of Sunlight. 

K11 1 uM\i. in 1 h s.tlt t liv\ !»*tur in N\n Kh ol 
1 >*-<.* mh< t X, j) p>o, I m,h j« port ih.it, in* conjunction 
wtlli (lit I,in M.II 'll,ill \\ mi, pioliw<r of* bolnnv at 
Coopt-i’s Mill, 1 1 tiind nui .1 mimlii r of * x j>» 1 mien lx 
at Livtj jit n>! nt 11 ihc < ml n| I isj i t 11 1 u 1 \ on the t licit 
of light in sl.uuhtumg .1111 1 11.1 \ h it illi. J’tnf W.tid 
{n <-{>. 11« < l Ml tiiMiu*-,, io\ni(l ilit 111 M li.itnn will) a 
quait/ plate who h ! It ill him. ami th< n si nt Hum 
to m»' n» !•< 1 \]n;v,.(| 10 .1 -suit ihly an 1 r 1 i^t cl an' light 
thiough 1)11.111/ it in, s .uul a quartz pi Km, dK- 
t 1 luuii.ii hi:; (In kind of light l»\ its < Ifec t on llmm m nit 
|>a|>t 1*’[).i nd .11 tin- vidt . I fn <‘\|ii rum nh were m v»m 
l>rojnil\ |.11 1 ilislled, though tliev ate partly devtnlxd 
in Ptof W.ud’s m< nion on the subject in the Phil. 
I rail'' l nfoitunnhls, I do not posse ss 11 1 < B vet it s 
tt> rt f- 1 in, lull Dr. Sali'ehy could tartly find the 
p«M M 1 . ‘ltd I think it would interest him. 

I lit: Hmmt.iI outcome, to my mind, was that the arc 
htfhl was iuoie etii. it ut than Liverpool sunlight, hut 
(hat the most elluaw pails yf the spictnim wire 
two strongly phnsphoiescintf hands in the uUiu-vioht, 
not far fioin lie visible pot lion, and not of such short 
wave-length that clean an would he opaque to them 
Theii wave -It ntflhs were, m fact, about 3X^0 and 
V.s<> tcnlh-llM It e-'. 

I hr uupollutol ultuu r phei e seems well adapted 
tc» s( r< ( 11 us ji om till- 1 e:il|\ d< |< t< nous ra\ s of e\( e* d- 
httflv shot 1 w nve-li ue ( th, while still allowing the 
mu 1 ohe-d< sit o\ me ia\s to tome through and do their 
henefu 1 m Woik OllVJW I OPl.li. 

Microscope Illumination and Fatigue. 

It is mtciesimg to note fiotn Mr J. H Barnard's 
l«llu ft Vmiio- of Decvmlxt X, p. qPX, that other 
worlois have l.iken up tile problem of variable illu¬ 
mination lot the mi»tos(op< Hut in ei incising the 
method out Inn <| m these columns ott November 17 
Mr. Pun nd sinus to hue over looked ihe import nil 
fat l that a inonoi luomatic light-filtei is used, so 
llutt the qm s{ inn mated |»v th« sliift of the dominant 
radiation dots nor ms, Ibis shill which 111 its 

simplest t \pie ssion amounts t,> tl reddening of the 

light as the Im 11 pei at in ( of the south is (btriastxl - 
was fulls n cognised when the method nt ngulation 
was otigtuaied, uul m pi .11 lice is- a (hstim t advantage, 

7 1,1( Hu- appaiem d* crease' ot illumination of tile 

field, wlu 11 i lil lei is its, d which pusses onlv a small 
hand of ihe spectium, is greater than tlial of the liglit 
source alone, wliere th<- full spectrum is present. 
Heme am mm ise of ih< resistance of the c itcuit 
(louldv d< in* isis ihe light m the fe Id. 

1 he in tut al vv < ilg* dc v u e dc sc 1 ihc-d hv Mr. Hainaid 
is ver\ ingenious, and if if can he controlled fiom 
ihe fi out of tlie working lunch by a long actuating 
spindle should be of the greatest use when mono¬ 
chromatic light is not desired It is not easy to put 
an arm round to the front of the microscope to make 
an adjustnu nt without moving the eye from the eve- 
piece, especially when a drawing-table and other acces¬ 
sories are in use. The adjustable resistance can, of 
course, lx* nut wherever‘It is most convenient to the 
baud, and its use in a short time becomes almost Sub¬ 
conscious. 

NO. 272O. VOT.. IO8] 


It would he of interest to know whether in M 
Hut nurd's c\|xa*ic nce he finds that there is any u 
creased visibility oi the lim r details when variah, 
illumination is used. 'Iftiis is muikediv the case ■ 
rvtologu ,1 prepaiatioiis and m the examination ■ 
cotton hairs. 

1 lit use of mono* hroi’iiatic light, so strongly udv 
cuted hv Dr Npitta, raises several questions, and 
open to criticism win re double staining methods at 
used, though with two filters all details can usual! 
he made out flu re was a half-promise in Zeis-, 
iqt 1 catalogue* of monurluom.it objectives. Tin < 
were put on the mailed some- veai's before the war, 
collected foi monochromatic ultra-violet light, and an 
admit able description of their use* was given b\ 
Mi. Barnard in Nut Ml- of November 2S, iq?o, bu’ 
then- would he a real Use for monochrorunts fm 
visible liglit of a delmite short wave-length if tie 
altention now given to apoclironiattsm could he* trans¬ 
ferred to flatness of field H. J. Dl-MlWI 

Shu lev (intitule. Didsbuiy, Mancht sir r, 

December <>. 

Tin Plague and Scott’s Antarctic Expedition. 

It will he recalled that a chief conlrihuting cause* 
of the l.ulurc of Scott’s party to get back to thc-u 
base was the “leakage” of the fuel oil that was 
stored 111 tin cans nt the depots along the line of the 
return march from the Hole*. The oil-cans as found 
were apparently intact and “without hole of any 
kind,” and it was then foie thought hv some that tin 
oil had evaporated thiough the “stoppers” Scott 
himself, however, wrote in his last message: “ \\V 
should have got through in spite of tin* weather but 
for . . . and 0 shortage ot fuel in our depots, foi 
which 1 cannot account, and ...” 

Now it Ills been death understood since lKqq, hv 
reason, chiefly, of tire continued investigations of tin* 
Dutch chemist, Prof. Kmsl Cohen, and his colla 
horn lots, that oidinaiv lenacioiis white tin is no 
longer stable* below 18° (' , hut may change into 
modification that appeals gtt'v and pulveiulent. Thn 
change, long since observed in organ-pipes and othei 
articles in very cold climates, is referred to hv Prof 
Cohen as tin plague, and spreads fastest, according 
to him, at about ^o c -C Kvei since reading Scott’ 
hi.ii \ in Jogi the picscnt writer has in his t« achiiu 
he i'ii in the halm of suggesting that certain ot Seott'- 
pai ifiin cans contracted tin disease, thus exposing th< 
underlying iron, in spots at least, to the danger o* 
chemical action and so of becoming " pin-holed,” 
with the possible: aid of clodrolvles present in trace' 
from the process of refining ihe oil. This rathe, 
obvious suggestion has, however, not appeared in 
ymr columns, nor was it known to Pi of Cohen 
who w is lecturing here a few davs ago, as he ha- 
lecluted elsewhere in this country and in ICuiope, on 
tin plague and related matters. It was interesting 
to learn from Pi of. Cohen that he had experience 
of precisely the same phenomenon in the case of 
tamied foods stored at rather low teinperatuies. 

* At AN \V. C. Mfnzif.s* 

Ptinccton Cniversiiv, Princeton, N.J., C.S.A., 
November 2^. 


The Dispersal of Snails by Birds. 

1 wts present at a meeting of the Malacological 
Societv last May. when Dr. Boycott read a. very- 
interesting paper, in which he showed how the smat 
snail jSated perversa occurred on trees, walls. an< 
rocks, but not on the ground. The question arose 
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how ii got from tree to tree; and in the n Milting 
discussion the l.iCl was brought out that it had v\c« p- 
tionullv tfNanous Mime. Mute ap|>ears to lx in* 
doubt tli.a it is i'dtried by turds, to wlmli »t mo 
Iwionu. attach* d at night win!.* tin v arc asle. p. I Ik 
I sland of Potto Santo jiM^^sys a large ntimhei ot 
endemic >nads, and also a certain numbM id sjums, 
Kuch as knfunvf'hd f*tsanu ami Corbitt slid tunlo (tin 
latter, new to the island, 1 found dumdaiit bn alb 
nor ih ul the \ ilia Bnkdra), which have bn 11 mtio- 
duvc-d b\ man. But there is one species, /hr/cu />< t- 
T-cr'd, which was found b\ Wollaston oi1 1 \ on the 
isolated summit of the highest mountain in the island, 
die Pico do F.tcho. This is far fiom luunao halai 1- 
iion, and it is mails ccitam that the snail was m>i 
brought time hy man. It is cqu ilh lrnpiobabb (bat 
(1 E a meinbir of the aneiud fauna, remaining uu- 
1 flanged while ail the olhc V sprees ha\e divoigfcl in 
various durations lhe strong piobabiltt\ is tbit n 
was tailed by biids, wlndi could reach tin Madfiias 
in a short time, while the snails remained (loimanl 
atlachid to then 1 « gs Mi J Y. IoIiiimui main { 

vats ago i iti il m» Irss than srv nt v species of biids 1 
which had been ohstivd as usitots or sltagglers to ! 
the Madeua Islands. 

I In' indications are, in vi the less, that few spruce . 
■ if snails c m be earned long distances m this mannci. J 
Hale 1 is exceptional on account of its arhoieal habit it 
and term mus mucus Then* is, howevu, a small 
spec its common in Porto Santo, the llrtrrmtown 
i'onpn 1 nlii, I owe, which is- also found in Madeira, all 
three Ocstrtas, and in the* A/oies. I have oltseiv-d j 
that it adhiies very tightly to ro« ks or other objects, I 
and is \en tenacious of lift* Specimens which I col- 
Fried in Porto Santo last Jamiatv came to life 1 and j 
tiawhd ih*>ut the' othi r dav on being moved horn 
their |>oMtions. '1 here can be little doubt, I believe, 
that ibis little snail lias hi c 11 distributed bv birds 

It is « \« n ptobable that icitain spi m s of '\x"ida* 
(scMlo-iiisec ts) are disputed in' the same manner. On ; 
the top of the Pot (ello Pass, Madeira, ( found a j 
-fiange little (''ok id at roofs of native grasses, and 

la etc d 0 would prove undesc nlied Mr. K K. | 
fiiun, however, recognised it as OrUirziohi Vcjdov- 
*kvt. desc tilled fiom ('entr.d Knmpc . 'lie laiv.i* of 
tliis mscci could v« rv well be carried on the fe dhers 
of buds, and, escaping at ilmost anv point on the 
island, would be likdv (<> fincl the' lire css.uy grass 
T. I) A. Cor m ri 11 

l illv » i si 1 \ of Color.ido, Boulder, Colorado, 

\ov mbi 1 ?2 


The Distribution of Brightness in the Penumbra during 
an Ecltnse of the ^con. 


bv the eat 1 h I o a s|»o later m 1 In pouuinbia but 
. i lost* to the edge of the urdui the sun would he 
ne.uh obstimd, but to a spot t.itoi mui the oiitei edge 

! of (be [unyintua almost the whole of the sun would 

, bf visible 111 UivisMig the iHmili: 1 " 1 (lie piopot- 
1 turn of tlu -mi visible* would ohm im ^ b« vx I v at Inst, 

then nun inp'dh, the rib of nun to* would reach 

I a maximum with tlie -tin about bail . ihs<ur»d, and 
1 finalb the pn>pojhoii woiiM 1 b.uigi lot -iowb w In n 
i the* specf.cloi lie u ed the oil 1 1 1 edg« of tin pi numbnt 
1 lie illumination h'koiiI bv vainais jails of the 
mooli is piopot hoiial to lhe ana ol l : n mm .e si ell 
bv the imtgm.uv s|», ita'or, and if fhe loi.d ddh ruires 
ill ic fleeting povvi 11 mi id be union d lb* t|'pneii! 
bliglilness ».f tin* dis* is set n timii lhe 1 olh would 
|o!h>w the sanii ) ule 

; In big 1 the -m ill Mid laigc Midi " iC| |, on|i Mill 
I and eaiili is mi 11 fnan smile point on the moon, 
SP ( t) is 1 be app in ill nidills ot the son, FP t K > w 
the ap|on nt nidiiis of tlieeatlh, and the angles PBS, 
PSI ; ate denoted by :} and n a respectively. The ratio 
of I, the iiluinm.itmo of thi moon at the pmyi in 
question, to l #l the 1ll1unin.ilion vvhcie then* i> no 
eclipse, is deft inline d b\ lhe fmction ot tin 'ini that 
is not hidden, so that 



I lie angles a and /i which occur m this formula 
are trialed to x. the angular distance* lx tween the 


/ 



\- 


\ 

\ 

\ 

\ 

\ 

Mci I. 

crimes of sun and eaith a> seen from tin* moon, by 
the equations 

K r 1 


(>\ the dav til* 1 tin* erlipse ol ()< robot m, Mr 
c K. P Blocks meoliolli'd |o me that the edge of 
the umbra bad seemed much in ('re sharply defined 
when 1 h<* eclipse w.k nearly total than at an 
earlv stage. This observation suggested to me that it 
might be worth while to work out the theoretical dis¬ 
tribution of light over (lie lunar disc and gain some 
uiforniahon about the relation between umbra and 
penumbra, d'ln* diagrams which commonly illustrate* 
the theorv of umbra and penumbra in the text-books 
are shaded in mji Ii a wav as to suggest that there 
is a sharp disc outinuitv in the illumination, the* umbra 
being indicated b\ one uniform shading, the penumbra 
by another. 

A little consideration shows however that the tran¬ 
sition from bright to dark must he gradual. Front 
the point of view of a spectator .on the moon and 
within the umbra the »un would be entirely hidden 

NO. 2720, VOL. JOS] 


sin ci bin i"i sin oc ,1> 

For lv and r the mean values i0 0o indluadiun** 
,ind 4 <>4 nnllii adians mu\ be adopted, (hi ibis ba-is 

1/1, has been plotted as a function of v in l ig 2 

I*turn this figure the values of \ cone spending with 
specified values of the ratio I/f, have been read off; 
these* are shown in the following table, the* unit for x 
Ih ing tlic* milliradian • 

1/I 0 0 o-t 03 03 04 05 06 0? 08 OQ 10 

i 130 133 Hi 140 1}6 tO 4 171 * 7 ') 187 !')P 3,2 

( f -K4 r ) Ji (, 000 014 o 24 on 041 049 057 06O 074 0 05 O' 3 

The angle x. which was il«-fln«-<l as the distant* 
between the centres of sun and earth a-i '■fell fi->m 
a certain point on tho moon, is to a setv close 
approximation the same as the distante of tin: same 
point of the moon from the centre of the shadow as 
seen from the earth. 
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In 3, which shows umhia and penumbra in 

proportion, isopleths for each muitipb* of 20 per cent, 
of full illumination have bit n drawn 1 In* ratio to 
the lunar diameter of tin- disl'mee of e.jch iyipb-th 
fiOin the edge* of tin* undo 1 is givui m the last line 

- 10 - - 

, / 

Distribution of I Hum nation 

i in the Lartho 5 1 »adovv 


‘ / 
f / 

' •- /■ 


0 1 

cL, 


0 s 10 

Ulii.» C • .... .. ol ,« M, 11 . 

0 • r , ,r l,.. ,1 Pr , I I M • >r, ■> .1 

rio. 2 

of the preceding table, the lunar diameter 2p being 
taken as u(i| inillu adians. I*'ig. 2 exhibits the slow 
variation of illumination near the mini and outer 
'•(Iifes of (lie penumbra which was anticipated from 
general (onsulerutions 

The explanation of Mr Hiooks’s observations 
appeals to be that at tin* beginning of a lunar ellipse 



\ 


l U. 1 • 1 hr oiii!! un Ip ti,>r» f»11 the iiiixiii it lux |u,,itiuns, (tip 
slui.'p.l nnV thp it 111 1 >1 1 thrown h\ t!ir mitli, and ihc oulei- 
mo t t.tilc lhr nl^( thr pcivimhia 

the 1 ange of the brightness I is fioin /eio nearly to 
I. I in; 1I11II ivjiii'if, s.iv fi.nn I n to I Jl«> hn\ 1 
" "jlh (\jtul to of Mi,; toiuir , II. in trior. With tin' 

olipo' .ippni.irltiMj4 tot.ilifv, ttlwn tin- width out- 
si'!'' tin- limhr.i i-. one ipinrlt-r of tin- diameter, the 
NO. 2J 20 . VOL. IO8] 


j maximum illumination is only O2il 0 , and the d 
strip, which in this case extends from l o 
: has a width ooH ot a diameter. It 

! width of the dull or fu/iy icgiun is therefore reduc- 
j m the ratio 3:1. If mix explanation be sound t: 

phenomenon is physiological ratlin than physical 
; \ lunar eclipse presents another an<l much nr 

| difficult photometric problem, the umbra is not p* 

; fedlv bl.uk, and as is well known the* slight illunm. 

! tion it receives is due to light i<fiac.ii*d in passu 
' through the catth’s atmosphere li would be* of ’ 
j leiest in compaie the strength of this illuniinatii 
I with that in (lie penumhtn, and Ik'iiic determine t!-- 
| 11 art 1011 of sunlight which passes thtmigh our atm- 
i sphere without loss i>v dilfractinn and absorption. 

| I hough it is haidlv relevant to the subject m 
I ellipses, it may ho inenlionc»d that a measurement < 1 
I equal delic.u \ and great* r value would he that <• 

' the' brightness of th*' “old moon in the arms of thi 
! new,” from which measumnc'iit the mean albedo ol 
the earth could he deduced One mav even speculate 
) on the possihihu of variation in this albedo bemr 
detected, as the e.uth as seen from the moon m 
covered mostly hv land or hv sea or !>v cloud. Such 
; knowledge would lie of consider able value in the* theoiv 
j of the economy of the e lrlh’s theimal energy. 

The new moon is observed fioin Kngland aftc'i 
sunset when the western hemisphere mostly covered 
hv water is facing the moon, whereas at the end <>' 
the lunar month we see iho old moon in the oarh 
! morning when the eastern hemisphere with the larger 
proportion of land >s opposite* to the moon Con¬ 
ditions are there foie favourable for detecting the eon 
trnsf in question I 7 f. \V. Whippif 

Mc'teotologiral Office. South Kensington, 

S \V 7. \m ember 15 


Awards to Discoverers. 

lx v i* \v of the < «o\ 1*1 nniont having enforced 1 educ¬ 
tions lit Statu funds available foi ifu.nih, it mav t>- 
nf title 1 c sp in n|( 1 to th. subject ot awards to ch-- 
covnits as means ot etbeting ciononn m, and in 
c nasmg miMitivs te., re'search 

(n a leading article m Nvuin of Match list <n, 
“Inventions and <itants-in-Aid,” special consideration 
was given to the 1 lust Re poi t of the- Koval Commis¬ 
sion on \wanls to Invniiois', and abn mv Mlirmi 1 h*i 
tin adinuiisti itioii ot giants foi scientific disc, ovine* 
and meniotanda which we-ie submitted b\ nn to tie 
I )epai Inu nt of Scientific uni Industikd RcsC'ruch 
Tin- scheme* and memoranda were irluml to m the 
artiedi ahovv mentioned in relation to h winds loi 
future inventions and disc over it's. In this eonne'Ctioi 
I wish (e> elii e'e t attention to caitam luiings of tin 
('commission in resjiict of tew aids for unp.itenbv 
inventions and ili-i ove-i u s, pat t u ularlv as the impies- 
sion ha-'h.i-n loinucl in ret tain quarters that the 
proce’duH- of the- Commission m respect of icwanf 
for unpat'-ntccl inventions might he- made available m 
le gate! to rewards fc»i disc'ovn ios sue h as those' which 
ecmirihutc to tin' ndvane e-me nt of knowledge* which if 
is desk able in tin* national interest to increase* 

The (hse'ovc t ies for which grants mav he* obtained 
in accordance with the provisions of mv scheme mav 
Ire scientific or medical or surgical discoveries, and 
the v mav be desi t ibeil in an allocation or allocations 
of giants \ fund out of which grants may he' allo¬ 
cated nnv he created hv the- State, or hv means' o r 
donations and bequest-.^ m both these Sources’ in.r 
be 1 ni ido a\ ailahle. 

I obseivrd in mv Memorandum G that “grants mav 
he allocated to discoveries which are unremunerative 
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But which have elicited or contribute] to ih< 
nu-iu of any medical or Miignal pm pose (sp<. 
not <0 mav be prescribed) of general litilit \ m 
iagr whit h it is detain d desnabl. 
inter. -r, to subset ve. ” 

Paragiapli .to of the Report of tin- ('.iinnii'.Mnii 
rbove refund to commences .is follow *. In 
previous paragraph dealing primaiiK with patented 
im< ntions, it has been stated that. 111 tin* 1 as.- of un¬ 
patented munitions also, the genual principle has been 
iijopted that rewards are not recommended in icspe.t 
u| inventions puhliclv proclaimed and tin ovv n ojh n to all 
the wot Id to use ” And after r< ferenre In the « riso <>| 
medical 01 surgical discoveries it is siat-d in this 
paragraph 'Suggestions have lecenth been mad. 
.New h.te that a fund should he* etuat-d for tin 
l»<cumut\ t.waid of in\. sdgators who have lonfuted 
gnu! h.urfils' on the public bv such dismMii.s as 
iho-e. for ius|.nice, which have resulted in th< 
u-ntton of dts. ase hv inoculation ane] the lik. 

'v- have taken the view that all Midi matins is 
In . ntii. Iv outside our province.” 

I ma\ mention th it in his letter appearing in tin* 
/ mu s of ful\ 1 ^ last Sir Ronald Ross refetted to a 
. ouiointi ommitlee of the British Si i. ik e (mild and 
da Ihiiish M< (liral Association having wiili.n (.> the 
kuna M m is(. 1 “suggesting that the powis ot the 
Koval Commission on \waids to Inunfots might | M 
'oblig'd so as to mi hid. muliial and s.init id do- 
>ouii<s aid inventions ” Replvim; in Bn I mu * of 
l»dv 1 > I'- this letn 1 , Mr r,, 1(1 tNRol.t I Kmi, tie 

sicielarv 1 >1 the ( ommtssion. in 1 \]>[,in ile>n of the 

net al ptaihie of the Commission, guo!..] the pua- 
1 iph of tin K. por ( of flic Commissiun wlmh 1 hive 
m. nIi<#e,ed ihove 

Tn the rise of unpalented im. ntions 
-\"W 11 appi us from it fen nee (.> p.u 


p..- 

r.iu 


('onuni 

ph r; ot 
1101 it t a 
\ ” \nd 
v he out- 


' ni K- port, att lilted nion HUpm !atn« 1. 

o}'imunn .itton ” ill m to ‘ pi ioj 11\ o| dot 
is show IMg t ll 1 1 Ui'll f 111 s<* Coils id. I 1 1 toil • 

'ughrd h' ollet count. 1 nting .onMdu gions, it), 
1 "W in^ stat.menls ate made in p «r letaph o| 
'1 Ri pot ( 

“ft was found h\ the Commission that thr itidti 
>f designing and piodu.ing (he weipon of war fate 
now ri as the ‘ Links,’ as a. tuallv used, w is to he 
•'hihnled to Sit William 1 i it 1 on and Maim* Wilson, 
A ho, in fait, «amed out tluir Woik ill ill. lifter p.nf 
-f the iear i«>is -"id tlh* ear!\ pan of the u ir n,th, 
<nd a w as u commended that a large aw ard of j^,ooo/. 
diould he n» id. to them On lie- otln t hind, U was 
pund that Mr L. ]•.. d. Mole, an Mislmlian . n- 
hta'er, had made and reduced to pia.fiial shape, i- 
ar hack as th< vear mrj, a brilliant invention wlmh 
inli< ipafr d, and in some r< speefs surpassul, tint 
flu illy put into use in the year i<)j(>, and tbit this 
mention was, in hut, cnnmmni. nf< d at the lime to 
h- piopfr Covemment Department, hut was not linn 
•ppceciated and was put aside and forgot ten. The 
pt,l, h in this case was expressed as follows 1 \\V 
^hce( that vva' are unable to r< commend am award 
° him But we are hound fo adhere to the genu il 
ale in sui h rases that a claimant must show a . .mstl 
• >nnection helw.en the making of his in\'< ntion mil 
ia- iisi r of am similar invention hv the (»nvernment ’ 
t need haidlv he said that, had Mr Mule's invent inn 
ns n bionght either dirertlv or mdirutlv to the notice 
*f Major Wilson or Sir William Trilton, as \v as rlearlv 
lot the case, a verv dilfeieni n suit would probably 
dim- been aiiived at b\ the Commission ” 
broin the foregoing remarks T think il will be 
‘pnarenl that the conditions affecting priorilV' and 
didih of claims to disioveiies in the case of un- 
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patentsd inventions lor war pmjHWOs are unsuitable 
toi uloptjon in th' case ol am future provision for 
awaids, not oulv in icgard to m.dual and surgical, 
but also scientific, disiovuies (he publication "1 which 
I s * d. mi d»l. m flic national mtui st 

Mi. I imlal-Rvilx 11son’s letU 1, to w tm h 1 • f. 1. me is 
made above, reminded with the following slat, ment : 
'I ne. d haidlv sav that this lrltu in no w i\ louili.s 
the hionlei tjueMion laised hv the lust p.u tgi iph ot 
Sir Ron dd RossN litter nainelv, wbelhu som. new 
hodv should lie (Oiistituted for the puipo-. ol t.,og- 
nising and nvvaidmg disuio nos or s. r\I lls mb is 
are tllci e 1 efei 1 ed to ” 

1 vcnluie to sav that, as a rendition piec.d<nt to 
the ton a tuition of smli a hodv, it is noisv,n\ to 
di tin. the prineiph s upon which priority in dmovuv 
should he 1 sfahiishe.l and the validity el 1 lainis Jo 
disiovuies should be del. t mini d 1 have sirgg. st.,! 
mu h pi me 1 pies ni iiiv m In me, tnd Iln*\ i.'-unbli in 
(eriatn respeils the prmupl.s upmi wlmh piiorrtv in 
tin invention ol pit.ntahle imuitions i- . sfahlished 
ami the vahdtlv of . I unis to sti, h imrntioiis is f.*)- 
mim <1 on ippli. ihop lot pitenls ,.| on pi o,. .dings to 
1 • \<>kt patents 

In im Mi moiundum (» (p iS) I ohs. i\< .1 \noth< 1 
potent d. tuiuit to res. uilt is the alisum of anv 
ftuslwoi thv means of establishing < lainis to di-< o\< 1 i. 
and the rout. ntions that fn quentlv ai ise 1-. to the 
\ didilv of stub (lainis must (end to mile n «.uil) 
w or h. 1 s I. ss .I ispoM d ^o it 1 1 m pi t«* *ol\. pi ol . 1 . n is of 
fund minil d imooi tann ” 

| In exemplitic.ition of this f iifiti.d to hit. is ip- 
pe it mg in the 7 11110 that siiunded and had illation 
to the inset lion in the issue of tin 7 mu of M i\ 

K)iS, of .an article from a tonespondent on tie* suh- 
ic. f of It < nrli-fev. r rescan h, .and ief«iiin. 1 * mule 
in the < or 1 eNpondence Jo the (’ommis ions <11 M ill 1 
feu r, si.. ping sickm s-s, md trench f« vu 

I m i\ im ntion th it 11 eni h-f< v (*r 11 seat < li mm hi 1 11\ < 
lie. u piomot'd dining tin' war b\ the dlo. Hion of 
giants flu he idnnnistei ed undu conditions -mular to 
those specified in mv sebum'l to uurununualiu de-. 
(oviiiis whiih adv.iiK'e the know li dg( of tin 1 ails t- 
lion, pt 1 vuition, orff rent ment of tiuuh b vet 

I mnv .itlil that co.operifive res. an'h, is w. 11 , as the 
ie-,iare!i of individuals working iildepf ndentlv. van he 
promoted in ,k cot dame with lln* piimipl's of iiiv 
sihtim* Pi nuitv 111 diseoviv . mild hi < si ihlislu <] on 
similar conditions in both these kinds of r< s. mli. md 
icsearcb hv a co.opeiafi\e hodv might he t m mu ugd, 
without rinsing jealmi'V among the mi op. i.ilive 
w m k< rs, hv tin ir agi < eing to assign pnspn li\i giants 
to 1 nominee empowered to hold an li gt mis (or the 
[Hi 1 poses of flu* jcsearrh Wit 11 n B I’kHsi. 

(u.sfon!, Wie\hitn, \<*v< mber 


The Smoke-veil. 

\ i ui ions uistame of atmo-phuii pollution ( mu* 
to mv iUkti<(* on Nov. mint* gf> wluh walking liom 
Il 1 x Jit Id into Ldale over the untial \v ihrslnd of 
Kngl.md in the Peak of I)* i liv shu < . B. low rejon ft 
on tin w.stun sid. there was ha/\ sunshine with 1 
riiin Jiost, hut at this le-vel we . ntin d a thin 1 loud, 
with a tuiip. rnlurc s< rna • lv Ik low fru/mg [.omt, 
fomud hv a steady east, rlv wind blowing ovu the 
Peak plateau from tin* . asf. KiiunK III Fd il. in- 
foiiuul us that (lies, conditions h.id ohimnd smu 
tin* morning of the pj.vious dav, and tin ho.u fiost 
thus formed was pcculi.ir; the stream-lim s of air-flow 
round stones were clenrlv mapfx-d by uirling lim < of 
ire, while .verv Made of grass and stem of jun.us 
bore a deposit of ice-crysfaN wlii.li nwinbl. d the 
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blade ot .t knit*, the knife-edge jKiinlmg up-wind 
ami tile parent leaf forming the back. 

On the largest of the ice-knives, which approached 
an mill m width, a regular striped put urn was evi¬ 
dent, ♦ von from a distante ot two <n three sards, 
and (loser inspection showed the same stripes on 

e\ery one. These stripes were 11it<•< m number, pale 
grey near the leaf, and again grey towards the edge 

of the knife, with an intervening /one of clear or 

yellowish ice. 'lie guv stripe-. weie evidently due 
to tli<* pres, tu-». of smoke in the cloud-mist during 
the das time mi November 25 and «?(>, while the clear 
zone between had been formed from the cleaner night- 
w ind. 

At lid.lb* (boss, 1750 ft. above sen-level, tin* un¬ 
damaged knives pointed their edges due ea«t magnetic 
or duecflv 11 ► (In centre of Shell 1 eld. The inter¬ 

vening distmee is moie than sixteen nnlos, of which 
the 111 ''t 1101> It« it niiies u iverse sonic* of tlie wildest 
moot land in England. 'I hough I became familiar 
with the fouling eflect of our industrial towns even 
"n this lonelv hill-country during nearly two years’ 
residence there, yet this particular example seemed 
sn.mge enough to he recorded. 

\Y. I.AWKFNTt. I? VI is. 
lli- (Veil.nd Mouse, Bo!lingb>n ('toss', 
neat Mac c lesfi* Id, December 1. 


An Oyster Spat (1921) with ^Mature Male Sexual 
Products. 

In the ionise of experiments earned out this year 
(l'l-tM 011 the rale of gtowlh of the slipper-limpet in 
the River Blaekw nt< 1, Essex, 1 obtained a number of 
osst.i sp,u on shells pul in a floating laft and on 
clean scallop shills which we^e put in the water on > 
June* o. lilt's, clean scallop shells were strung out i 
on l.und lop* at K»w water and kepi suspended above I 
the go-mid bv tving tin jope to slout branches of l 
trees diiven vcirically into the ground. On Novem- I 
her 1(1 tin shells w*ic taken out of the raft and lioin 
the "lion* and the new sumniei growth, inc hiding 
young oysters. examined and measured. Manx of 
tile \oung ovster spat measured** about an inch in 
diameter (length anatomic illy) and an inch in depth 
(height an iliiinii allv) Some of these* living spat were 
examine <1 mu 1 nscopi< allv on the beds, and 1 few weie ] 
tak»n hack to the Plymouth Laboratory for careful j 
examination in the* living state*. ; 

fu one ol the spat 1 xaimncd at Plymouth a few ripe ! 
sperm motula* w*i* found, which disintegrated into j 
active sepaiate spot m while under observation under i 
the nmios<«ipi. In eider to confitm ibis interesting 
'*l)st‘tv ili*>n mu 1 os( opu* sections wire prepat td. and 
some t ij>< s pi tin uiuuibe found aetuallv in tin* gonudiul 
tub's. It is there fore esiahlishrd that ovster spat tnav 
piodu«»* lip-* sexual piodin'ts in the \«*nr in which thev 
are horn In the expei uneait dc sc nix cl lure the* ovster 
which gave mature niab products hid a maximum 
age "I i\v 1 ntv-three weeks; it was piohibtv vounger 
than this, but then* is no means »vf determining how- 
much vounger it actually was In a paper bv the 
present write t (“ ^ea-tempnature, Hrc'eding. and Dis- 
irilmfion of Marine \nimals,” Journ Marine Biol. 
Assoc, \"! 1No. ?. p. 1020) »l was predicted* 

that “\oung specimens of the European oyster (O. 
(\iulis) will he found to be* sexually mature in the 
summer in which thev are* spawned in those situations 
where high temperatures obtain for a few months ” 
The exception dlv warm summer of i<)2i resulted in 
rm unusually long bre eding period for oysters and in 
“high temperatures** prevailing over English oyster- 
beds for several months. In lqjj, therefore, the 
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conditions over English oyster-beds compared wi 
normal conditions in such oyster-breeding places 
Ariachon, Taranto (Itulx), and the spatting pools 
Not wav. f 

The’observation here recorded is of considcrab 
aeademic interest, and might become* of practii 
inte rest when confirmed ~-as 1 have no doubt it t.i 
be in a huge number of specimens. Between S« 
tembe r and November this year 1 have been able 
examine* only eight large* 1921 spat, including the- 
mentioned above. Most of them gave indications • 
deve loping sperm, but in such small quantity tli < 
microscopic sections are required of them all for coi - 
firm.1(1011. The young oyster containing iipc nul, 
sexual products was not ripe* in the sense that ah 
the gon.ulial lubes at the surface of the body wen 
crammed with tailed spe ttn-morukc; and ahhoug 1 
j there can he no doubt that the sperm from this voung 
j ovster were mature and were capable of olfocfin^ 
l fertilisation under suitable conditions, it is not though* 
j probable that ripe xpenn are.* aetuallv i*\truded bv sue it 
small forms. There can he no doubt, however, thn< 

I similar spat would he fully mature in the.* following 
, summer, and would certainly breed at least ns males 
Hus experiment, which was made possible bv a grant 
! from tin* Royal Society, is being continu'd, and should 
! \ic*1d together with a large amount (if spat now 
| isolated from other localities _ further useful material 
for investigating the so\ erf oysters at liisi maturity 
The gonad of the voting ovsleis examined in all cases 
mdi< ated muteness, hut the numbe r examined is 
far too le w tp lx* of any value statistically. It is 
desit iblc* to know* tlie se\ at first maturity of hum 
\ oung.oysters, and as voting ovslers have been more 
plentiful in most localities this year than for a gone* 
ni.uiv ve »rs, it is probable* that spat born this year 
can be identified with certainty now and isolated for 
examination next \<at The sex of icpr spat coule 
lx* more casilv dc tc*rminecl in a bum* number of in 
dividuds next summer, and if results win* recorded 
with -in in.K v from many different localities we should 
obtain a total of informalion which would help t- 
clear uj> the doubtful question of the se\ of tb- 
Etriop(*an ovster at its first maturity. 

f. H. Ortoy. 

Marine Biological I a bora ton. The Hoc, 

1’lvmoulh. Qecemlxr c; 

The Flight of Thistledown. 

M\ attention has been dire cted to the h tiers ii 
NarURF of October 20 and November 10 on the fligli 
of thistledown. The explanation of tlie phenomenon 
observed seems to me to lie in the very slow* nil 
currents which are sulfn ient to raise the pappus 
structures of many Composite*, esj>cciall\ when it i- 
only the pappus which is raised, the fruit having fallc 
off. 

Interested readers will find the hydrodynamics o 
fruit dis|n*r*sal bv wind discussed in some detail ii 
niv “Origin and Development of the Composite’ 
(Wheldon and WVsJev, London, 1019), and mor* 
fine flv in my "Text-book of Botanv ” (Churchill, 
r.ondon, 1021). Some of the results given may l>f of 
general interest, c.g the minimum winds which will 
raise the following papj>ose fruits (with fruit at 
Inched) are - dandelion, 1 rn.p.h.. groundsel, $ jn.p.h 
The pappus alone would he lifted bv a much slowo 
wind, as is shown by the fact that a current of n>i' 
moving at 05c) m p.h. is sufficient to blow the con 
pteto fruit of coltsfoot for a considerable distance hoi - 
zontally. James Small. 

Department of Botany, Queen's University, 

Belfast, December 2. 
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The Study of Agricultural Economics . 1 

Hy C. S. Okwin. M.A. 


I T i., now about five and twenty years since 
research and educational work in agriculture 
began to be developed ser/ously in this country. 
Since that date a very great deal of eftoit has 
been expended in investigating the forces by 
which plant and animal life are contiolled, and in 
bringing natural science to bear in every wav upon 
the problems of food production. Work along 
these lines lias been productive of most valuable 
results to the farmer; but at the same time the 
fact has been overlooked that, when all is said, 
farming is a business, and if it is to succeed as 
such ii must be carried on with a dear regard for 
the economic forces vvhidi control the industry. 
So, whilst desiring nothing but the fullest recog¬ 
nition of work in the holds of natural science 
applied to the investigation of farming problems, I 
must express without any qualification the view 
that the equal importance of the study ot these 
eemiomjf forces has never been adequately 
ref ognised. 

Kducati011.il and research work m aginulluie 
which takes no account ol the dominant 
importance of economics must alw.ns In ill 
balanced and incomplete, for fanning business re 
yuices for its proper control a consideration of 
human relationships, of markets, ol transport, 
and of many other rnatbis which should come 
within the purview of the economist, as well as, 
or even more than, a consideration of questions 
regarding the control of plant and animal growth 
with which the man of science, in the limited sense 
of the name, is concerned. No one could wish to 
'a ny the need for the close and continual study 
<a the soil and the means by which, it can lie 
made to produce more abundantly; no one could 
deny the need for research work in problems of 
animal and plant life. Hut the main concern of 
the farmer is to know not so much that which he 
can pro-tv and how best to grow it as that which 
he can sell and how to sell it at a profit, (liven 
the necessary capital and labour, conditions m:iv 
he contrived under which anv soil mav lie made 
to produce anv crop; but the wisdom or othi i wise 
af embarking upon any particular form of pro- 
luction ran be determined only bv a studv of 
economic forces In Bedfordshire, for example, 
"onsidc.rahle areas of very moderate land are met 
with given up to a most intensive foim of agri- 
'tilture; but land equally suitable for a similar 
orm of farming may be met with in many other 
)arts of the country which is producing not a 
onth part of the value in food products nor em- 
iloying a tenth part of the capital and labour, 
vhilst at the same time the systems under which 
t is farmed are fully justified by the results. 

The reason of the difference, as doubtless everv- 
>ne realises, is that the land in the former case is 
o situated that it has access, in the first place, to 

1 Abridged from ihe {>*e«'rtanttal address delivered to Section M (Agrirul- 
■ !rr ) of the Hritish Association at Edinburgh on September **• 
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supplies of organic manures on an abundant scale 
and at a cheap price, and, in the second place, to 
. markets trying out for its produce, whilst one or 
both of these facilities are denied to the other 
areas. In the Clnlterns distuct ol Oxfordshire 
I.inning a generation ago was mainly duected to 
1 the production of corn and meat, and nothing that 
has arisen out of the work of the investigators 
along lines of natural science would have called 
for any tadical changes in agiicultmal police on 
these soils. But economic forces, inexoiatilc in 
their effect, have brought about a revolution, and 
arable land previously under corn and sheep is 
now laid down to glass or occupied with bidder 
crops lor the maintenance of the dan v herds 
which have ri placed sheep throughout the urea. 
\g.un, m the lull districts of Ktigland and Wales 
lla rc 01 cur combes and valleys admirabh adapted 
bv sod and (lunate to the production o! potatoes, 
and the highlands of Devonshire and Somerset 
may In cited in illustration. In these pines, how¬ 
ever, m the majotitv of cases, <vrn though good 
markets may exist Somerset, for example, im¬ 
ports potatoes the ku k of tiansport f,edifies 
makes it impossible for the funnels to prodnei 
anything which does not go to in.iilut on lour 
legs. 

Coming last to the question ol human uda- 
tionships, we find that it is possible to organise 
much more intensive lorms of agriculture than 
any of our own, which would be an enormous 
advantage to a consuming nation like Britain; 
examples ot such are to be met with m varving 
degrees of intensity in many routlines. The 
Chinese, one reads, have ini reused production per 
unit area to an almost incredible extent, apd in a 
lesser degree a similar state of allairs exist, in 
parts of France and in Belgium (so ofb u held up 
to us 111 this Country as a model of productive 
< ap.icitv which we should strive to emulate). But 
in all these pku es the results ate ache v id only 
bv a prodigal use of labour. 'I lie nation gains, 
no doubt, in the volume of |#odure available for 
its consumption) but the individual producer, de¬ 
prived under this system of the opportunity to 
apply his manual effort in conjunction with an 
adequate amount of capital and land, is sacrificed 
to the ronsumer’s advantage, and is driven to 
spend himself, year in and year out, for a rev an! 
foi his toil to which the British worker, with -o 
tnaijy alternative openings in more profitable 
directions available for him tinder our indn-tiial 
s\ stern, would never for one moment submit 
'these few illustrations may serve to indicate 
the over-riding importance of the eronomii factor 
in farming just as in anv other busmi ss It is a 
common experience in industry that mam scientific 
and tei hnical processes ate possible which are not 
profitable, and it is in the light of the profit that 
they leave that all of them must be judged. 
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1 m onmru, lomhtiotis arc sub]i< t to <0111111 u:> J j 
.bange, ami the variation* mu, he both sudd,n 
ami al.aw Huh Utah, s It thr mon cdfttl to 

be roalimialK reloading cxpcili m' and to 

exatmm it lor the fa. Is that cm. tge !"»<' h 

to obtain gmdaui c l"r In'uie poll. >- M'" >' 

lormalion c re<|Uirrd both ... and 111- 

dividnal gmd.m, e Of lain mats, lor < sample-. 

has b< m mm h a.ho. a. , ol mole minis ,m 
1 nil i \ al ion ol the sod, is said that bv rlosn 
set th m, nl and moo- iiile.i-m m« thoih 'he pin- 
dm-tioi, lion, the land , nuid be mu, 1 . m- r, ased 
On the ol lie, hand, thne an those w ho ado. ate 
, dmelonim ni ol 1 d« nsm tanning as hemp lh, 
onK ,111 ans In a Im h lo attiail eapilal to the land 
and to par lh. lughmt nape lo the work, . bolh 
lt> lilts <ontrm<is\ can ami do piodmr 01- 

d, I„e .. ol then- M.-us, and some hgui, s 

del it ed Iron, a sumo made by m\ roll. agm , 'H 
I l«,oe 1 Iowa 11 , will seme to lllust 1 .lie both I m 
total ana suno.d Has o,.V)o a, res, (In id. d mb. 
him two bums ol rat ions si/, s, and the 11 toon 
u |v „•!(■Tied b\ leason ol the umfntmity ol tne 

. Ml , ond.lions All arailalde dab, Cm <■.„!, 

hoi,Imp woe . olivet, d, and alter grouping lh. 
bums a>.oidmjj to a. reape the hgutis w . r. 

I hr. .mi together and areiaped Cot < a. li pomp, 

w ith 1 to- 1 ollow iup leslllt 


I'n sin. h< 

I iil'nii 


, js I ml ol /..in,/ mill ! u ' r 1 " d 
In, m llohlm.K r of ! an,>,m .b o 


. u ^ v 


a i ' ^ 


11 

ni 

IN 


It Will he noted that the , ondithms midi r wlmh 
,1m bum,,.,. ,s ear,ad on m the vanmis pinups 

show n,, male,1,d dill-o,u.m ash,tumn,mep,,,up 

and an, >1 he, . . seepl m the math, ol ana I he" , 

,s tend, n, \ lor ten! to lull as the si/, ot t. , 
hold,ups Ml, M-ases^lml ,1 m not pi.,noun, ed. and 
m one mme (Cboup IV.) the p. u eulape ol grass 
1 md to ai.thle land m considered, hiphei than in 
,be lest ; but, < onsidei mg the , a, muons w he h 
must 1,1 expeeted m the < 01 id it ions prrraump 
over an, alls, ol hll.en xquaie miles, it mar 
be 1 tainted that in respect of altitude, <|uul. y ol 
land, and proportion of arable to gtnss ill,' hold- 
,„,.s ill these lire groups ate fairly compar.il,1< . 
Taking the results as they stand, the fact t-mfrpes 
that employment and production rmv iinersi-h 
with the size of the holding, but that tin pi<> 
duet urn per man employed ratios duoctly wit 
the Si/e of the holdinp. thus, on one hand, 
the advocates of closer settlement and the m- 
tensive methods which must neeessanlv folio,v it 
men are to live by thq.cult.valion of sttta ateas 
of land would seem to be justified m that the 
results shown by the survev indicate the highest 
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amount ol employment and the greatest prude 
r aim. Ill the smaller groups. On the other hat 
tlie ad, stales ot mine extensi,.- methods ol lar 
mg , an point to their 'pislifiu ation m that it is 1 !> 
that the ellinem , ol m.inagemrnt is greatest 
the larger groups il the standard ol measuri m, 
b. that ot piodui t-, a'lue per man employed. 

I l.n, 1 ,er, it is , k-.tr that either pat tv is dtau . 

, oil. lesions trom tn< omplete data. 1 he Oheie' 
ot an, I arming system .ail he judged only hv 
, xamm.itt.>11 ol the extent to ulmii all the la, to, 

,,t pin.hu lent are utilised and balamtd under n 
j. 11 ol the assumptions made irom the hgui, 

ab,,\ e Ig Holt s e ill trek t he tael, it ol 1 ajutal. I .a® 
labour, and < apital ate all irquitid lor ptodtit li>„ 
and thi. oplnuinn s,sit m of larm management 
that which utilises all thne together so as ),- 
st'siui the maximum result from each. II u 
ImmatioM wete available as to the i.iptlal ulilo, 
in ..wit ol the lire groups m the stiiw, it imp 
hi found that 111 the smaller groups labour „., 
bung w tisti lull,' emplosed, and that an eqtta 
numb, I ot men working on ,1 larpet area ot Ian- 
i W 1th more < apital, in the torn, ol m,11 him 1 v (pm; 

mi lit. would prodm e an equal prodm t-r al.te p, 

! unit ol land with a high, t rate ot output pi r mm 
empl.,,ed Iiquall, it might he found that m th' 
I.,,,., a,mips tin use ol mme labour, or a n 
ducWm the- aria ol land, miglit pio.lu, e 11 
...urn pio.lu, t value p< r man with a higher tat 
,,i output pel unit ol land. ()fiyimislv there ea 
be no alls, .hue .answer to th, question ol wit , 
, onslitni.'s the most < conoiim al unit ol kmd h 
bum pjodu. Inm. I he qunlit, of land m eeila: 

, ases, and mink, 1 , transput), and , Innatie cm 
dn ions in many mon, make it impossible to det, : 
! mine (Will w hi 1 in wide limits the sue ol the hoh 
I mg mi which the principal factors ol product," 
.an be employ, d with maximum effect \\ itlu 
..ink;.-i ateas, however, and in limited district- 
! much wot 1, 1 an and should he done h\ agru ultm 
! minims Is to e. die. t evidence on this point h 
I th, mtormaiion of all concerned with the adnum 
I tratitm ol land. 

1 \nolluu matti f of the utmost importance to ti 
fanner and to the puhlte alike, and one which 
( tvin,, out tor in,cstrgal 1011 on a large s, ale, 
the distribution and marketing of farm prodm 
Attention has been directed many limes to l 
dm, rep,in, , between the price realised by the pr 
dm , r and th, pi ice paid hv the consumer for t 
same article In connection with market-gard- 
produce tor example, the Departmental Cot 
nutlee on the Settlement or Employment on t 
1 and of Discharged Sailors and Soldiers stated 
theic Report (Cd. S182. 'hat “ t! “' <J, "P ar 3 

between the retail prices paid for market gard 
prodm e in the big towns and the small port, 
of those prices received bv the growers ts title, 
indefensible. It demonstrates a degree of cri 
waste which would ruin any other industry 
Mo evidence was published by the Committee 
to the facts upon which this conclusion was bas, 
but a recent inquiry made by the Ministry of A*: 
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< ulture into the prices pre\ailing- at various stages 
in the distribution ol vegetables in London mas lie 
quoted in’confirmation of *it. Figures were < ol- 
]rot< d to show the amount received b\ the pm- 
ducer, the wholesaler, and the retailers for \ annus 
. lasses of everyday garden,stuff, with results as 
show n below. 


Producer's, Wholesaler’s, and Retailers’ Rtues 
/<•? Market-Garden Produce, January , kjji . 
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One lias only to glance at the prevailing methods 
»*t distribution to icalise their wastelulm-ss. 11 k 
street in which 1 live contains ten houses, tl nd 
• ai'h day four rmik-iuits, time halo is’ (aits, 
three groins’ ('aits, and two bul(lieis’ tails 
deliver lood to them. Twelve men, horses, and 
-ails, not to mention a host of cnand-hms on 
foot and on cycles, to deliver food to ten families * 
\t the present time labour problems afford a 
usi tul example ol the need for further investiga¬ 
tion ol tla ct oik linn probh ms ol ag 1 icult ure I he 
labourer is often blamed for results whuh ate 
due to the melhnencv ol the I.inner as a manarp r. 
When wages weie low it r> t\ h.i\e been that the 
labourer was the cheapest in.n lone, but m pro¬ 
portion as his remuneration approaches moie 
•ailv to the standard ol reward in competing 
i Instnes, so will the necessity for making Ins 
work more productive be intensified The value 
«>l tin output from the farm per man emplow d is 
"ol the only measure b) which to gauge the cflu 1 
< n< v of the management, but is certainly one of 
pi unary importance. A man with a spade can 
dig- an acre of land in about two weeks at a cost 
to (lav of about 4/. 10s. ; a horseman and a pair 
of horses ( an plough an acre in about a day and 
a half at a cost of about 1 /. 15V. ; a farm mc<Tiani< 
on a 11 actor can break up an acre' in about a 
quarter of a day, and although in the absent r of 
siilheicnl data the comparison cannot vet be min 
pleted by. reference to the cost of motor plough¬ 
ing, it is fairly safe to suggest that when all tin- 
factors are considered—speed, less dcpendein e 
upon atmospheric and soil conditions, as well as 
a< tual cost --there will be a still further advantage 
if) be derived by investing the manual worker vvith 
the control of mechanical power. Thus it may be 
that high labour costs to-day are due in many 
'asos less to the inefficiency of labour and more 
to the inefficiency of management. 

In a recent issue of the Times an agricultural 
vriter expressed the view that if the means existed 
or determining the proportion of the net returns 
*f agriculture accruing to-day to labour, it would 
XO. 2720, VOT.. 108] 
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' )f f'Hind thal labour was taking an excessive toll 
of farming results. fins view is prohabh very 
b* ncr.dh Ju ki, and it allords a good example ol 
tli(‘ mist i mi options whuh m.iv and tit* aiisc in 
people s minds in the ubsem e oi t \.n t information 
upon u Inch to base their asset turns. Ibis happens 
to be one of the pm stums whuh Ii.iv< In en tin 
Mibieai ol investigation at Ovb.id, though unit 
on the small se.de that the mi am. at the disposal 
ot tin I i]i\iimI\ hate admitted. An m\estgallon 
" ‘*s made In lore tin war ol the disi i ilurlion of 
•be net ulurus o! .igrieultme as biluien land 
hud, fanner, and labour. It was iouiid that tin 
piopnrlinns .a mime t ,, e ,„ |, ,,| 

Annul ban lb at all. and that it would be sab 
to s a\ that .0 [HI iiut oi the total was pomp to 
tne landloi d, jo |h 1 1 i nt to the tai.mei, .tnd jo 
1 11 1 1 ' nl t<’ latent hi 101 1 o 1 j I a I nip the ubo\ , 

]uojiottions, and 1 alluip r:u h til tin se sliati too, 
the ptopurtpm ol ilish ilnit ion between the thier 
ml' tests varied dm nip the loHowmi; m\ teats as 
show n below : - 
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lln lip ures .111. inti n. si mg in soual uajs In 
I lie III si place they stem to dispijfVti the sup pest ion 
rileiied to above, that labour lias In t u t.ikinp an 
undue sli.m' oi tilt' net letuins fioni taimiup, for 
an examination of the ! tpne, m the "l.al'oiir" 
1 olumii shows that until the institution ol itit 
ApnuiiUiral \\ apt s !?••{;i.I m npy the k*mlt t,< \ 
was 111 the dneetioii ol a slight but ste.ub tedm- 
tion III the ptoporticm i ommp to the woilo r.s , the 
1 Heel of the \\ ages lio.ud Ottlets was to sti ady 
lilts lenileniy and, ultimabk,, to lump l.ibom 
bail, ajipt oxnnateh to the position it oititptid ill 
"H i-i-b If the lip tnes i mild hate been ( out limed 
b ,r another year it is likely that Ihev would show 
.1 material iutteasc m the wmlo is’ sh.m , but, 
turn so, it would be found that this mi tease hat! 
be<'n achieved without ledm.inp the fat tin r’s sliaie 
In low Ins pre-war proportion. In the s ( eond place, 
the hpaires rordirm the expeiiente of landowners 
in that the landlord has received no pat t of the 
Hu teased prosperity of farming, whilst, as ew rv 
one knows, Ins expenses of mainlemmi e hate 
enormously increased. Briefly, the situation is 
that, thanks to the Agricultural Wains Board 
(and its appointed nietnhcts may take heat! from 
the fact), die workers have been maintained in 
the same position as regards thor share in the 
net returns as that in which thev wtie before the 
war. whilst the farmer has received Ids share in 
the increase realised during the past few sears, 
together with that which would have gone to the 
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landlord had I he pre-war scale of distribution been 
maintained. Kents and wiigrs und< r normal <on- I 
dilions are sl»»w to adjust th< pimIv to changes 
in faimm^ fortune, and, except in a time ol violent 
eeonoinic upheaval, it is right. that tins should he 
so, lor if the landlotd nia\ he aided as a deben¬ 
ture holder, and labour as a piefrunce share¬ 
holder, th«*n the farmer, as the ordmarv or de¬ 
ferred shareholder, has to bear the brunt, and if 
he must take the kirks so also is he entitled to 
the halfpence 

1 timing now from problems in which either the 
nation ^enerallv or whole classes of the industry 
are concerned, it may he stated that there are 
many e< onomu problems arising on the- farm 
itself in the solution of which the individual farmer 
should be able to derive help from the economist 
Some* of tlu'M problems are so simple* that their 
solution should he obvious, hut the fact remains 
that waste in its most easily eliminated torins is 
constantly to he met with on the tann The need 
for the stuck of the economic use* of manual 
labour has already been leferred to in another 
connection, hut, granted that the balance between 
tlie employment of land, capital, and labour on 
any faim has been established, cases are continu¬ 
ally met with where labour i*v bciiuj mismanaged 
It is a not uncommon practice at thrcshmuplune 
to take* the' horsemen from their vvotk to assist at 
thieshnu;, and as this operation can he- performed 
only in dr\ weatlur, it mav he assumed that 
the horse's rm^ht usuallv he c mplov ed c>n tluesh- 
int> davs With manual labom costing about 
ys ful. a clav and horses about S’* • > day, the 

advantage of hiring c asual labour for flireslnne. 
even at high rates ot pav, will he obvious when 
it is remembered that the horseman whose horses 
are standing idle represents a dailv cost for the 
manual work performed bv him ol some iK.v On 
a Michaud c'ounties farm, where the maximum 
possible' hoi -e-hour s in a certain week in V>\ ember 
last were a "jH, the time ac'tuallv worked hv horses 
was found to he eighty-seven, owing to threshing’ 
operations, and the wastefulness of tlu' labour- 
management in such a case’ is obvious Again, 
cmplovets m certain cases object to paving 'vitur 
dav overtime to men willing to woik, because 
overtime pavments are .it a higher rate than those 
tor ordmarv time, hut they overlook entirely the 
fart that the' Agmultmal Wages Board provides 
no overtime pavments to the horses, and thus the 
cheapest horse-labour on the* farm k that per¬ 
formed on Salurdnv altcrnoon at ovrtlimc rates of 
pav to the liorsemen 

Ivvervone lealises, of course, the importance* of 
keeping horses Imsv, hut not everyone thinks how 
hcavik tie* cost of manual labour is increased hv 
idle horses The maximum number of working 
class in a vear is p:, a total ohviousk impossible 
of attainment in practice Such records as arc* 
available show that the' davs actually worked hv 
horses cmi the* farm will not usually exceed four- 
fifths ot the. maximum. More time mav he lost in 
summer than in winter, a fact not generally real- 
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, iscd, and the period of nurximuil) unemploinie 
[ f.ill-, between haymaking and harvest. I he bu 
seasons aie, ol course,,the autumn and the sprin 
wlii'ii the preparation of the ground for winter ai 
sptmg torn is going actively forward. In the vc 
]<)i<S figures Mere lollected to show the percental 
ot days worked compared with "possible dais 
in each month on lour (arms distt ibuted pret 
evenly over Holland, and the results, thrown r 
pother, are as follows : — 

I’ementugt' of Days Worked to Possible More 
days on Four Farms m iqi.8. 
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Although the figures represent an average o 
lour farms, it is noteworthy that the results 01 
the indnidual holdings varied one from anothe 
m degree only, and that the months of maximun 
and minimum employment weie the same in ever 
case. The loss of time is far more serious that 
many people realise. The maximum |K>ssibl 
hoisu days in the year aie 3ra, and the < ost pe 
day of the horses on the above four farms on tin 
basis was _•«. yd., whereas, owing to the tune lost 
the cost on the basis of davs worked was yv. yd 
Whilst some dilference is inevitable, so great : 
discrepancy as these figures ri veal ran he avoidci 
hi skilful management, and one of the tests o 
the tanner's rlfu lenci is provided hv mi examina 
tion ol the disinbutu >:,5 ot horse labour throughou 
the it.tr 011 his taim Ills cropping and otlie 
work should he so contrived as to provide for tin 
uniform utilisation ol horsed,ibnur month b' 
month. I'niler skillul management the difference 
in the number ol davs worked hv houses fron 
year to ve.ir aie eiltnotdiunnh slight On ai 
Fast Midlands farm, employing til entv-thre< 
horses, the d.ns worked per horse dining the pus 
six years have been as follows 1 

Vent > 1 , 1 : t( 1014 1 '. 1 >v• S it) tyK' 17 191 X 

Days v\oi kc <1 

pta hoi-e 25025 247 245 25b 245 244 

It may he noted, in passing that figures such a 
those given for the seasonal employment of horse 
labour emphasise the need for a study uf the place 
of the agricultural tractor in farm management 
for the busiest times of the vear smehronise 
more or less, with the seasons when the iveathei 
is more uncertain and suggest that the nppheatior 
ol speedier mechanical power to field operations 
in . substitution for slower horse-power, woulc 
result in economic- advantages in certain cases. 

In connection with the study of economics 01 
the farm the question of agricultural costing- 
naturally suggests itself. Farmers, as a class, 
are not accountants and much less are they co. t 
accountants, but this has not deterred many t 
them from taking part .in discussions of farmim 
costs which have been going on in the Press an. 
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in the Food Controller's oHires tor some lime past, 
nnd the confusion ol thought on the question of 
what co<t ol production r».ill\ is whuh llu sc dis¬ 
cussions have revealed is evidence of the need Ini 
studv and education m costing processes hew 
tilings can hr ut gieater servite lu the fatnu r than 
scientific book-keeping tarried out and interpreted 
with proper understanding, but few things can 
deceive him more than costing w rough combated 
01 misinterpreted. 

Lastly, I want to urge, and particulnrlv bejore a 
gathering such as this, the importance of agri¬ 
cultural economics m agricultural education. The 
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fart is realised, no doubt, by m.mv teachers, but 
until a .sufficient both of data bearing on the stud) 
of latm inanag< im nt- < an bi made .nailable to 
them it i,s impossible loi them to gi\c to the tcach- 
mg ol political agiKiilituc that s u |u! economic 
basis wbub is Inndamcuial, and the teacher is 
driven to unhide in his institution much to which 
the ci 1 uiiimii lest has never hi < n applied and to 
cm lude more lor wlmh no basis }<>) teaching 
exists at all Given the oquiMte bmlv of in¬ 
humation it would not onh be possible but also 
nocessarv to it cast tin whole Inundations upon 
which llu* tem hing ol pi utual agruultuie rests. 
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Black Coral as a Charm for Rheumatism. 

Kv l’l«H. j. ,S 1 \\ I } V (iUJIHMK, I . I\ S. 


M R. C. H. l’OVVXAI.L, of B.-injoi-vwingi, 
Java, has si-nt to N vi 1 m office a Rltcr 
anompanymg three btaeeletx made front llu- horny 
skeletal Mibstanee ol a soil ioral or (airwoman, 
known to *.cienv:e as l’lexauf.i. ibis torms great 
bramlud growths which arc ahumlanl on the 
filler or seaw.ttd sides ol icinl teefs tit Irom 10 
to .(I) lathomss | )u t m protected situations almost 
tea* limy the surtaie All totals arc iorirn <1 by 
.mcnioncs, and the one m jpu-stmit hm posv sscs 
uplu leathered tenfm h-s round the central mouth. 

1 he original anemone oi a "1 olony , as file vv holr 
anmial is termed, settles on tile bottom and buds 
oil other anemones from its salts, these m turn 
giving Inrth to tor:hoi; children \ll it main at 
t.iehed ht out' anothet hv canals, so that llu whole 
growth forms ,1 smelt-, m.mv-moullud animal It 
hikes the form ol loin- brain lies, Hit- whole sitmi- 
latmp a broom-like shrub growing upon the 
bottom of the sea. J lie skeleton is m the tentn 
ol the stt-ms, and consists ol an axis tjl bl.e k, 
horny substance m eat It bt.ita h. surroumled In 
the living tissues of the .mi-ninras these 1 art bet 
stienglhened h\ scattered spieules ol eaibtmale ol 
I,me.' (ienerally, the branches are Hoarded as 
belonging to some lorm ol submarine plant, I" 
w hieli the name Ak.tr Hahar is given 111 the 
Malay Archipelago. 

l ilt- bract lets, which are the cleaned, hoin v 
axes of stems twisted into lings, are “credited 
with the virtue of curing rheumatism." " I hcie 
are,” says Mr. I’ownall, “many doctors m the 
Malay Archipelago who advise their patienls to 
make” use of them. '1 hey acknowledge that the 
bracelets do good, although they cannot account 
for it. It has been suggested that the substance 
IS radio-active. Personally, I tan testily that, 
during a residence of forty-seven years in tins 
part of the world, I have never met a person who 
has used one of these bracelets without deriving 
benefit from it. The bracelets arc- usually worn 
on the left arm. All natives are firmly convinced 
of their efficacy, and all seamen and others who 
are much exposed to Lhe wet make use of them. 
They maintain that they must be used quite plain ; 
' NO. 2 ^ 20 , VOL. 108 ] 


, am ornamentation of gold <»r i< nders them 

, Useless.” 

Rheumatism is, ol t nursi , one of (host diseases 
whuh < «m have as main tans* s as then 4 aie 
; wteks m the vear Ain foncrHions m auv part 
1 of the bud), howcvti i aused, mav gi\« tlie it gulai 
sv mpioms. Ihe elost* asMxiatmn fil iheumatism 
, with malaria well known lo t\<i\ tiopiral 
tiuvelhr, and malaria is partu utaflv lift among 
1 coast dw filing pt ople In some < a si s the symp¬ 
toms described bv the malarial patient are such as 
are usually associated with rlifiimatism 'I lie 
present w liter, while lnmg m a small tropual 
island, Rotuma, i.m out ol quinim , wbitji lie had 
1 found <|inte effective Ills reputation, however, 
fi.i<! been established h\ that time, and he then 
found a mixture ol tas<ara, brown sugar, and 
m< tin luted spmi cquall) good. 1T«d».«1 >1 x these 

bracelets, if lie had had them, would have bet n 
quite effective to prnduei smul.it inith t tms. 
Mica exhibit absolutelv no tra< i til ra<bo-at 1»vjlx, 
and arc not composed of a substam e n1»ieli rouhl 
protluec auv dii eel i th < t A lath who is a 

\iftim it) rlicuniatism has worn one of these 
brat clefs for a month, with < onsiderable 
comfoil and .i satislaetion w hn h she herself 
laughs at. 

Ihe association of the bracelets with rbeu,- 
matism m tjie Malay Archipelago is interesting, 

' because the use of similar biaceU*ts meielv as 
I articles of adornment scents to be* widely spread 
I among fisberfolk from Suez lo the most distant 
islands of the Pacific. 1 hev are made either of 
the stems of some (lorgnman such as the above, 
or of the true black coral (Antipatharia), in which 
the central born) rod is slightly hollow(d. !n 
the Ma 1 di\es, growths dredged up bv the pn s< m 
! writer, after lie had taken what he requmd, were 
, eagerly divided up bv his native cm w, and a large 
■ piece was taken by the Sultan’s representative to 
be presented on bis return to loiut The orna¬ 
ments made were exclusively used bv tlie women, 
i Other coloured Gorgonians obtained at the same 
i time were quite neglected One of the bla< k 
sailors, originally recruited at Zanzibar, on 
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H.M.S. Siuilark in 1905 always wore* a pendant 
of black 1 oral under his blouse, and all the black 
“boss” on board begged pieces Irom us “to keep 
1 hem from drowning’.” Inquiries show, too, that 
black ornaments, braeehts, rings, and pieces 
strung into ne< Ulets are I'uiiinion on all coasts 
irom Zanzibar to Singapore. \ hey aie usually 
described as wood, but, as it is stated th.it the 
cuds overlap or that the bracelets or rings are 
spiral, they are probably of coral. A Japanest 
professor says that him k (oral is min h valued 
m China and Japan, and laigely used by coastal 
people lor jewelry, l»ram he d growths are not in- 
Itequinlh brought up on the* hook when fishing 
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outside coral reefs, but, while there are trequem 
indications of local use, there is no regular fishery 
lor such as an article of commerce. 

Rheumatism would seem te> he particularly 
41 ( harm ” disease. All over England a potato 
is earned in tin* poeke t as a iemed\, and several 
ladies residing in Cambridge derive great benefit 
from the permanent presence of horse chestnuts 
below their couches. Rings of metal tin in many 
parts of the West -are a regular specific. One ol 
the bln< k bracelets in question has a decorative 
value of ils own. We wonder, however, whether 
the ladies might not find Chinese jade a still better 
spec ific. 


Obituary. 


I M I )< U >hS 

B V the il< aril <>l John Macalistei Dodds on 
November last ( anibndge has Inst a great 
g< nlle.1n.1n, wink* many peoplo, both inside Ins < ol 
lege and ouDid* , ha\( lust a most kindly, helpful, 
and amusing linnd. M«• t«mk his degree as litth 
wr.iugki m 1881, and jetuined horn (dasgow to 
Pete (house as hmsat and mathematical In 11111*1 in 
1S-S j, since when he 1 *.t< 1 resided in rullcgc (untinu 
ouslv lie l(i lined, a, usual, on November 1 2 , and 
was luund de ad in his ( ban the follow mg morning 
App.uenllv the only published paper lie was ron- 
mele'd with was one on the value of the It A unit 
ut leMst.une (R T (Ila/( brook and J. M Dodds, 
Phil. Trans , 1 ,SS R 

On letuimng to < ambt idgo Mr Dod Is gave ad 
v a n< e< 1 leot 1111on the tbeoiv of sound for some 
\eais, m addition t .1 Ins tom me woik, but beiu'e- 
(01 th his mam mti rest lay m th< tbeoiv <if numbers, 1 
the them v ol group i. and kmdied t«»pus PaiticU- ; 
latlv was he ml< rested in the' the'oi v of numbers, 1 
and be woikid at it meessanllv I have he'aid him 
s 1 y that lie' tended to 1 * ise interest when the c nntiuti- ■ 
ous vaiiable was mtrodueed into that beautilul sub- 
jt rt Indie it h ins an not lacking that siti h foldings 
weic slian d hv (muss himself, but m realilv the J 
leaning of Mi Dodds was towanls am mnt, simply | 
stafi'd, and dilfn tilt pioble'ins of a pie Daussian ' 
kind Ife was e\tia«*1 dinarilv astute, for evainple, 
m the application of Perm, it’s famous, principle of ' 
infinite' descent f ormal algebra. ton, had a great 
f rseunation for him 

A wonl must be' s.tiel of his generosity in working . 
at a piobhrn with a colleague . the algebraical 
avenue* being left to him. Mr Dodds was untiring j 


in his ell or is until the inquiry betaine hopeless 01 
the quc-.tie.11 was determined. One habit of Ins is 
probably now obsolete each long vacation lie made 
a complete set of solutions of the Tripos papers that 
had just appeared Younger generations do not, 1 
1 think, regaid that as being any longer a task that 
provides mental exhilaration, (veil supposing the 
pr< iblenis runic out. 

'Plus is not the plaee to dilate on tire wide know 
ledge ol hooks and human brings that vast leading 
1 and irresistible soe'ial powirs had given Mr. Dodds, 

, yet no amount of him mu Ik: complete without an 
; allusion to vvli.it was, it may be, the most marked 
[ feature m his attitude mi general questions He was 
I ,m intense and innate consci vntive : the smallest sug¬ 
gestion ol < hange always seemed to arouse his in¬ 
stant opposition \s h<* was an a< ule dialectician, 
this might easily have become exasperating, but lie 
was so big, so strong, and so laughingly good- 
natured that the almost inevitable del not happen. 
If he someiiim s laughed at others, he often laughed 
at lumsel f J. H. C>. 

Wr regret to announce the* deaths, mi December Q, 
ol I.okd 1 ]\mrv at the age of ninetv-threc years, 
and. on Deee rnber 11.ofl.ogh Il.vrsiiTrkV at the age 
of n 1 IK t\ eight wais. Roth were elected fellows of 
tin* Rov d Society under-the* special e la use which 
permits the admission of members of the Privy 
t’ounril-Tord Tundlev on January 20, 1898, and 
T.oid ITalsbmv on Tanuary 1^, 1887 It mav be 
in ailed that Totd 1 indlev was the s.m of the late 
Dr John T indlev. professor of botany in University 
Dollege. T.ondon 


Notes. 


Ov Snturdav, D< ormher ro. the Official Referee* 
under Part 1 . of the Safeguarding of Industries Act 
gave his decision on the* complaint that santonin has 
been improperly included in the list of goods upon 
which import duty must be paid The drug is derived 
from flowers grown almost exclusively in Southern 
Russia and Turkestan, and is extracted by a simple 
proce ss which does not appear 15 demand professional 
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skill: its application is medicinal as distinguished from 
1 lteimc.il, hut the « vidence on the questinjj whether it 
should ho regarded ns n “fine chemical” was most 
conflicting, and emphasised the difficulty whirit mav he 
experienced in defining a “synthetic organic chemical ” 
within the moaning of the Act. After two hearings 
Mr. Cyril Atkinson, K.C., expressed the view that the 
word “chemical ” is not a scientific term, hut implies a 
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distinctive substance whnh i', spe.ckmg, 

I, 1 ought into being i>v .1 tin mica l 1 eai iron, 01 pi miai dv 
used for taking pm t in .1 elk nut,d iuiiuhi, whilst 

line” thrmii.ils an tho'e which an inmulaiiun.il 
b\ j»i ixc-im's m\ ul\ ill ft chi'uikal skill. I’Utllkimuie, 
he 1 ul<-d that viniomn he i< moved liom tin list, on 
ilk. ground that it is iml (nought into (\mhki la 

pi 1 >1 ism s of (luimcal at imn, and is imt apple d m I 

clk-mical changes; thus |K ini htsion would not hen. lit 
tin indiNit, hut would e>nl\ u ml to iats« tIn price 
o! a us. fill dt ug. 

W'b regret to note that tin ln\h A dlut.ihsf has ! 

II. idled a very 4 iitu.il '(age Jn its . ustmti , nul j 

unites 1 pnutkal sdn me is hu the oming winch will ' 
plan the m.'i^a/tm* in a hitter financial position, pul*, j 
ii< iimn will cease at the < ml of the \.ai. \i pn >1 nt 

t *sis the annual loss i> estimated at 50/ pi 1 annum 
lie Jnsfi Saltmilnl his s« t \ ed for ihut* \t ns with 
(Ollsp'uinus sliders limit 1* till able guidance of the 
picsi ill rthtois as the uiolltlipkie of studtnts of 
natui il hisfoiv in lndind, and we hope thu i wotk- 
tide m Ik me will lx tuiknl ti* si\r tht' piiiodkal foj 
liiiun woikeis. Hut ilk gepeial question is 1 modi 
la 1 g< 1 oil 1' All maga/nv s <»| iIns kind, with a spd i il 
appt . 11 and a limited cinidilion, aie labouring uiuit 1 
stmilai dillkidties, and unit's sunn tiling is dum mam 
will he lord <1 to c e ise publication Raising tie pi u e 
onh n Milts m a reduction *.f tin numh< 1 of sul*. 
s< t ilk [ s It would he a limns md pities il ilk \ have 
l" In ahamiom d. 'I Ik v pi» foi m a u set u I and v alu J.|< 
m 1 \ ice in the et 1 mill at ion ol in ten sf m n iluul liistni v, 
and by the public tl ion of tin i< suits obtained h\ |<>< d 
wotheis. \\< ft d tha r 'Ik* wlii'li question is one 
uhid) ilemands sympathetic consul. 1 m son 1*\ on. 01 
other of the national '■m ntific societies, such as tin 
R<*\ al Soi it tv, the Hi it 1 si 1 Assoi i Uion, 01 the Conjoint 
Iloaid of Scientific ,So< ietie-, or tun bv the fiovun- 
nient itsdf through the Hoard ol Education 

\ fllUiUlt k public Id tin. on ‘Tin* His-oi\ t*f tin 
1 >oc tune o| In ft 1 t mn w a- (h hn i ed h\ I >i . ( hubs 
bmp 1 on l>t(.inl*ti S in tlx Haines Hall, Ro\a! 
Socwts of Mi (Ik me I >1 Sine,, pointed out lit if 
pi uniti\ e folic regai d 1 \ < 1 \ thing as h. mg ’ mfd 11. urs 
• that is, communicable aid bclicvi that, b\ a pm- 
e. >s of “sMitpalhetie magic,” moial qualitiis and 
pow 1 1 s pass fiom person to pc 1 son, and that ph\ deal 
attributes aie sinuIarU coins \<d fiom object (i> ohjrct. i 
Sanit.nw legislation among 111.1m primitive people s is 
hast d on this docliiiic ol “ s\ mpatln. ” 'I he classical 
wiitcis of antiqmlv who dial with medical topic foi 
the most pal t regarded epidemic diseases as being con¬ 
veyed hv an atmoxpheiic eleimnt, or “miasma,” and 
only a few diseases as being transmitted from person to 
person, while the lawnen of the same period laid rnoie 
stress on comrvanee from pi 1 son to person. From the 
twelfth to the sixteenth centuries medical leaching 
was mainly derived from Arabian v liters, w I10 adopted 
much tlie same view as the classical writers. In 154^ 
Hieronymo Er.icnstoro, of Verona, published a work, 

“ De Contagionibus,” in which infection was regarded 
as being due to small seeds or semina, too minute to 
be seen, but capable of multiplication, and specific for 
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1 nil infectious disease 1 Ik se views became \\ iddv 
adopt, d. ind ill* gonial pin immena of ipidnnics wcic 
1 loveU siijdi. d, so that hv the commencement of the 
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\.iiwa\ 1 1 on 1 M'Muw that a Riissi m i\|«dition, at 
pi's, nt e\ [)lo[ mg m Sib. 11a, has found th< hodi< s o| 

j ,Ul * bni nun <*f (’apt R. AmuiuFen'x expedition 
n ' " "'Oiith Ilf Ilk ^ en'iM i nvit I Ik se two men 
hft tin Mnutl in October, rqrK, m ilm vii milv of Cap. 

< hchaskin m the Imp.* of uiakimj tlu ii w-av to the 
fishing tth mint- on the lower Yenisei, distance 
of some 700 miles across the hamai tundra. Tlu v 
can iid dispatches fiom Capt Amundun A Not 
wigian s. arch expedition looked unsuccessfully foi 
hack's of the two men along the coast of north-western 
Siberia in the autumn of rqjo, as soon as news from 
Aimindst n readied Norway reporting their departure 

j I’ltt Massachusetts Institute of Technology Is again 
without a president. Dr. Ernest Fox NichoN, who 
w v as inaugurated last June to «m< < e ( d the late Dr. 
K ('. Madam in in that office, was t deen ill inmic 
diatelv after the.* eetemonv. Tin illness has resulted, 
his physicians report, in “certain physical limitations, 
some of them piobablv permanent,” which would 
make it unwise for him to assume’ tlu re«j>oMsil>ililics 
of tlie position. He has therefore sent in his resigna- 
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rion, which has bwn regretfully accepted by the execu¬ 
tive committee. Dr. Klihu Thomson, chief engineer 
<>f the Genera! Electric Co., who served as acting 
president after Dr. Macluurin’s death, has again been 
appointed U-tnjx>rary In ad of the institute. The 
physical disqualifications under which Dr. Nichols 
labours will not restrict his activities in the simpler life 
of scientific investigation, and he hopes accordingly to 
return to the u search laboratory and to resume the 
work, connected with certain pioblems of lighting, 
which he interrupted to accept the offer of the presi¬ 
dency. 

An account is i‘iven in lint limes of a rerent ascent 
of Mount Kilimanjaro, the extinct volcano in the 
'langan\ika brtiforv of East Africa. Discovered by 
German evploiers in iS.|S, the summit was first 
reached in 1SS0 by Dr. II. Me\et, and since then 
it has lain staled several times '1 he last 
ascent, w 1 1i> 1 1 look place in October this year, was 
made b\ Messrs. ('. Gillman and P. Nason. No great 
difficulty was encountered in r< aching the Saddle 
Plateau, which, at a height of some 15,000 ft, 
separates the two peaks o| tire mountain, Mawen/i, 
the locky one using to 17,570 ft . and Kiho, the u<‘- 
« apped one, ti»mg to kj^jo ft. The i.arefied atmo¬ 
sphere forced two or the party and several native 
carriers to ghe up the attempt at altitudes waving 
from 16,000 ft. to 18,500 ft. The top was reached only 
with dilTimlh on this account. Many photographs 
were secern d Mr. (oilman notes that a comparison of 
the actual extent of the ir<* with that indicated on 
Dr. Mecca's photographs prows a consul* rabie shrink¬ 
age of the glaciers, especially on the south-east, vast, 
and north side of the peak of Kiho. 

Till* following are among the lecture arrangements 
at the Rocal Institution before Easter* — Prof. J. A. 
Firming, six ketuies adapted to a juvenile auditory 
on electric waves and wireless P lephony, beginning 
on Thursday, December 2<). On Tuesday afternoons, 
eommencing on fanuaiy 17, there will be two lectures 
on “Physiology as \pplied to Agi iculturr*, ” by Dr. 
K. II. X Mu-sImM; three In Prof. If. H. Turner 
on “ Xarialde Stars”; ti\e l»v Sir Arthur Keith on 
“ Anthi (‘pologieal l’tol>I<ins of the 1 British Empir* 
Seiirs I. : Ka< 1 a I ! > iohl»ms in \si r and Xustralasia ”, 
and two by 1 )i | XV. Evans on “ Kai tli, Movements ” 
(hi I hursdav allirnooris Mr St ton Goidon will give 
two [t'clurts on "Mountain Birds of Scotland and 
St a Bird*, and ‘seals”; Sir Napier Shaw, two on 
" Dioughts and Bloods”; Prof. A. ii. Perkin, two 
on "Dveing* Xmkiit and Mcxk’rn”; Prof. ff. 
Ma.wvt 11 Lett in, two on "'I In* Menace of the Insert 
Pe-t : fir*' Balance of Life in Relation to Insect Pest 
(‘ontrnl”; Dr. P ('Inlmet s Mitchell, two on “The 
Cinema as a Zoological Method”; and Prof A. M. 
Hind, two on ‘landscape Etchers : New and Old.” 
On Saturdays tluie will be six lectures In Sir Ernest 
Rutherford on "Radio-activity.” The first Friday 
evening discourse* will be given on January by 
Sir James Dewar on “Soap Films and Molecular 
Forces.” Succeeding discourses will probably be given 
by Viscount Burnham, Sir ft*ancis Younghusband, 
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Prof. \V. D. Halliburton, Dr. R. S. Watson, Pro! 
J. Joiy, Dr. C. M. Wenyon, Prof. T. R. Merton, Dr 
A. P. Laurie, Prof. F. G. Dorman, Mr. A. B. Walk lev 
•md others. 1 

The Report of the Committee on Ancient Earth 
works and Fortified Emjlosures issued by the Con 
^ress of Archa-ological Societies for 1920 indicates tha: 
the damage anticipated from military entrenchment- 
and other activities during the war has not bcei 
serious. Attention is directed to the rapid destruction 
of the hill-fort at IVnmaenmawr by a quarrying com¬ 
pany, and it is pointed out that the Act contains in. 
provision for the payment of compensation 10 the 
owners of any ancient monument who would sutler 
pecuniarily if if were taken over by the public, 
liokcrly Dvke, on the borders of Dorsetshire and 
Hampshire, is suffering greatly from the burrowing 
of rabbits, but it is not clear that this Constitutes (he 
"neglect” whiih would justify the Ancient Monu¬ 
ments Hoard in taking action for its piesei vation. 

Tin; seventh Scientific Report of the Investigations 
of the Imperial Cancr r iv search Fund, uhirh has 
recently been issued, cannot tie said to thiovv much 
further light on the problem of the e.mention and pre¬ 
vention of malignant disease, although its contents 
have run I el I scientific value ami irpreetnt a consider-, 
able volunu of research work which ni.iv be pre¬ 
liminary to more important later results. Long- 
continued study of t!ansplantable turnouts in the 
mouse and rat has shown that many of the charac¬ 
teristics of these turnouts are consequent on slight 
biological diffcicnees subsisting between the cells of 
die organism in which the propagable tumour arises, 
and the cells and fluids of the suit, ssive hosts of the 
same species in which it is growing. The minute and 
painstaking investigations detailed in this report on 
the fundamental phv siologic.nl pt ru'esses of normal 
and camci011s 1 ells, although no completed, have 
great value. I he experiments hv l)rs. Murray and 
\\ uglom dtscribed in the re]>or( are impoi tent as 
throwing light on the nnun.s hv which i .nicer can 
be at tifiri.dly prodmed and on (he cell changes occur¬ 
ring m the alheted parts, ft may tie hoped that con¬ 
tinuation of (his investigation will throw new light on 
(he origin ot , inter nut sir!ificmllv produced. 

The Department of Public Health of the Ministry of 
the Interior (Egypt) have recently published an in¬ 
structive report by Prof. W. H Wilson on the nutri¬ 
tive values of 1 at ions issued to officials and other public 
employers. Owing to the fact that a considerable 
proportion of the protein is supplied as vegetable pro¬ 
tein, it was necessary to estimate its biological value, 
and to this end the author has utilised the results of 
Is. Thomas, although, as he remarks, these can fys 
regarded as only approximately correct. Prof Wilson 
bases his conclusions as to tile sufficiency of a diet 
upon the following considerations. He holds that 
the daily intake of available animal protein should 
not be less than 40 gin., that the fat intake should 
not fall below 30 gin., and the gross Calories 
should vary from 2600 for sedentary to 3450 for 
moderate or "hard” labour. It appears that several 
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of the Ministry of Education’s, ration scales are dt'fn- 
tne, ami all those of the Ministry of \V;u. Resell¬ 
ing the litter he writes: "Presumably the nun me 
able to supply themselves from a canteen; this, Inm- 
e ver, can hardly account for the low l< u 1 of wh.it 
is slated to he the active service ration " Hits I,mu 
is d. ‘fectiw to tlie extent of 543 Calories in resp<*<.l ot 
available energy, 14 gm. on (lie fat account and 5 5 gm. 
ot protein, The following remark is o( intenM ’ In 
Ft bruar\, 1919, the writer recommended that, in new 
of the number of relapses and high moit.ditv Irom 
pellagra among the patients at the ’Abbasiva A-\lum 
on a diet the protein biologic al value of wlueh was 
405 (the diet being satisfactoiv in other u spec is), that 
this should be raised to <>o. 'l ire result has conlirmed 
the cor 1 eel ness of tin* assumption upon which the 
suggestion was made, a very remarkable diminution 
having taken place in the incidence and mortality from 
pellagra. ” 

Tin. Pioceedings of the South London Fninmologic 1! 
and N aural Historv Socbtv lor icgm-.’i iceord a 
successful \ear’s activities 'I he finance s of the socielv 
arc 111 a healtln condition. owing paitlv to the 
geneir»>it\ ol friends and to the fact that the mcmbci- 
ship lias incteased Irom 1 (>2 to 1S4 The picscnt issue 
include-, three papers of goner d interest to ontomo- 
logists ]n his presidential adchc ss Mr K. G. Blair 
gives an interesting summarv of the more elementan 
facts concerning hibernation in insects. Mr. G. L 
Frisbv conti ihutt-s a short pa pc 1 on the habits ol 
the British Aruleala, and '•mends in compressing a 
large amount ot uilor mat ion within 1 small <. .inputs. | 
Dr F A. l)i\( \, in a p q>» 1 entitled ‘‘Sexual Di- 
motphi-m," illustrates his remarks with rehnme to 
biittci fli< s, in will'll the pin nomeiion is niou evident 
as col out dilfeiemis than as divergence ul form. 

Tm repott of the director of the New York 
\quarium for hud is a teconl ol usetul wotk done 
and continued progress made l>\ this < xc ■ lb nt mslilu- 
rion The addition of a collecting boat to its equip¬ 
ment has made possible a gieai itnpiovemeiil in fhe 
exhibits, an<l im tensed facilities for maintaining and 
adding lo the collections Arrangements arc ahead) 
in hand for im reading the number of tanks .mil lor 
enlarging several of the existing ones. 'Hit total 
numbet of species on exhibition now reaches icji, rom- 
prising mammals, irpldes, amphibia, fishes, and in¬ 
vertebrates Tlie most important of the n r ent addi¬ 
tions ate specimens of the alligator g.ulish and two 
female Californian sea-lions. The number of visitors 
during the rear 1 ear bed almost two millions, and the 
value of the institution for educational purposes ma\ 
be gauged by the fa< L that neai l\ eight thousand school 
children visited the aquarium with their teachers. In 
addition to the work of maintaining its own collec¬ 
tions, the aquarium also supplied more than eight 
hundred animals to thirty-four school aquaiia, and 
sent a number of specimens <d Limuliis to the 4 Zoo¬ 
logical Society of Berlin, about half of which arrived 
in health) condition. 

Thk Report of the Geological Survey Board and of 
the Director for 1920 (1921, price i.v.) shows the re- 
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markable progiess ni.ulc by this national service under 
the I’.iio of the Department ot Scientific* ami Indus¬ 
trial KiMMtih d hough the n tire merit ot sir Aubiev 
! Sfralnii and ol Mr <> \\ L unplugh will he keeuiv 
hit, thi st i|f, illicit 1 tin duei lot ship »»t Dr J. S. 
Flett, has been si it ngtheiieil l>\ (lit' uMititm of two 

thsli’M geologists, si\ geologists, itii) I lure other 

ollu lals I he importance cd a revision >d the mapping 
of tin utallit kU, and the renew'd al lent 'on given to 
<b posits o| numialstd economic vahu, m 1 t sporisible 
till this s;,ti>lat tot V (It velopim III, wlnth was for- 
tunatclv s« t uretl heloit the < lainis ul ixttrnal tiade 
and nn-'jiial unemplov iiienl l>r« mie sopnntulh urgent 
ill the plf-ellt \t.u \ scientific In. m, h With tlie 
ItaditUiUs td the Geological Smvev ot <*im! BiilaiU 
dies Iiuitl; lo just 1 1 \ itself among cdmaiul pn.duccis, 
win lilt 1 thev own the land 01 tod ht m ath its sut- 
|,i,, | he agt* has gene h\ wleii William Smith lind 
to diit'cf attention to the .itlr.ic lions and advantages 
ot geology, } n irm ukmg that “the veildi fol 41 loSsil 
nia\ be considered at hast .is i ilional as the pursuit 
of a liaie.” 

Tm. Biitish A<sim i.iliuii has isstiei] tlie fweulieth re- 
j,oit of Its ('omuiilK e oil I'hotogMphs ol Geological 
Inter, st Biot. S II Ueuiold-, ot the Limeisitv ol 
« Bristol, as sectetaiv of the lomimMct . is glad to re erivi 
unmounted copies eft .nu jdiotogi iph , u'oidnig note- 
wmtliv si c t ions or * \posiires, 01 111 hi a i at mg iheiela- 
lions of gr ologie 1 1 slimline to sMfurc Ul I Im* Blitisll 
Isl< s, and tire prints so sent an* n geh i« d and pr< sm‘< d 
for nt. Mine at the Museum of Bi.utn.d Geologc , 
jS |r umii Shut, London din* iviqu r« i who d< • 

sues a ei')>\ loi his own ns. is uleiied to |]i<* auth->i 
of the phologt apl) dll. list hlnhed to the twentieth 

... includes a huge series of hdf plate and quarter. 

plate picture, from ( dom «'-t ei shin* hv Biol K<\ni>hK 
iii.rinh, rllusti ating the f.um>lis t .uhomh nais -•■qUrtu c 
in the Avon gorge, and foilvdivc h dl plate view's of 
glacial deposits iy Suffolk hv that la en worker, tlie 
late* \Y |e,ome Uanisou Mr 1 Ritchie contributes 

a series illustrating tin .>”») due «» a cloud hmst in 

Aberdeenshire in 1S91 it i- mm h to he desired 
lint funds would allow of (In* nm. vith such lists 
of small photographic lepi«-dm tmm fmni the P'gis- 
tcied view-., hut this would, ot course, In impossible 
it the preanl lime Geologists near 1 onion, tit any 
late, have the advaiit ige of consulting a wrv \alu- 
ahle series of icc oids in in institution whir’ll has 
alwavs benr a bun an of vuc iililir mfoilnation. 

due rainfall of Southern Rhoeb sia is the subject «>f 
a c omiiiimuMt ion bv Mr \. 11 \\ din, rcpiiuted from 
tin* South ‘1 burnt Railways awl Hat bouts Matfa-ttir, 
September, i<o’» \ maj> gives lit** seasonal, or 
annual, rainfall for several districts, obtained from 
(In* average of all observation siaMem in udl dis¬ 
trict, for the period of six u;ih c tiding Jum* 30, 
10K). The rains fall getieiallv between Ortobei of 
one year and \piil of tlie following \<ar dlieie are 
7 30 rainfall observation siaiiotis m the rountrv, .dl 
with voluntary observers, although, as it is poinlect 
out, Rhodesia has been ontv thijty years under white 
occupation. Mashonafand, with an ar.ea of 114,000 
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■square units, is divided into sixteen lamfall districts 
:md has observing stations. M atabrlcluiul, with 
an ,mn of ho, 72S square miles, js divided into thirteen 
rainfall distmts with a total of SS observmg.stations, 
i he average* sc asorial, or annual, rainfall, ending 
june, for tin whole of South' in Uhocbsi.i is 30 38 in., 
that for Mashonaland 3407 in., and for Matahele- 
laiitl 2(1 f>q in. 1 he heavier rainfall in Mashonaland is 
accounted for by its bung (loser to the sea coast, 
where it has more favourable e.ppni turnt v of catching 
the precipitation front the moisture-laden winds vvlndi 
blow from the (astward. 'I he average amounts of 
i.iin for the several districts given in the map do not 
appeal \et v divergent, hut the falls in the several 
seasons are said to la' sometimes vetv djlleient. 

In’ \o i; of tlw fleophvsn al Memoirs of the 
Meteor nlogie d <>lli<e l)r. (’hue dlsius-.es “ Srmul- 
I menus V due s of Magnetic I )<*< hnalion al Differ* nt 
British ^Mahons ” ()| i <*< ent veais tlie M« tc t >1 ologn al 

< )llice has issued two-homlv n.tilings o| ihe in t^nctu 
<l‘(hnat|on it K< vv, wliidi ai e published during tie 

< imiiii^ w • < k foi tin benefit e>t mining engineers and 

"iif\« \ c»is. I he question his ai is* 11 as to how fai 
lie values and 1 liaii^i s thus refolded aie .qjphcahle 
as si.mdaids it distant stations in the Hrihsh Isles 
ill old* 1 to throw light „i the Mihpil, !)I ( line has 

m.nli a huge mimhi i of d< lad' *1 ( ompai isoiis between 
tin daily ma^iii Ik changes at Ki w , Fdmoulh, I'-k- 
dalemtiii, and Slonvlmist. j( app*ais i h it the u r< gu- 
I ii movi mi nls in d<(hualion nroidid at anv lw«> 
Hiitish stations show a ^ in lal siniil u it\, and u 11 mi 
g< ui ral n I item ships ..| a not vi\ d, Unite kind an* 
l"und ! >e t w (( ii the vauatioiis ,»l (Im ddleient oi>si|\a- 
t” 1 1 * s - lh«r« an, howivei, tlilhieniis which ar* of 
nnpoilaiu* w h* i e a*(iuac\ in surviving is uquued 
t« * within 10 ol ai ( . In anv um, mu \ t \ or'** ohsei \ i 
nmis talon dm 111 g a time of shoi t-j*ei iod osc ill itioiis, 
as indicat'd h\ leleunce to ohsei v .dor v letords, 
-I)'*llId he j( pi il< d * 

l\ the Now iiiIm i issue o| (lie I)ulch |x nodical, e/< 

N ill tiny. Mi J. \\ Dill i \, (d D< I ft, d* s^ i il>cs an in- 
sti ument, the * oplnpho,” mtendid to * liable blind 
)>i IsiillS ulln i.lllllH Use (Ilf optophull' (owil)g totluat 
not having an < at loi iiuisit.il diih unrest, to n id 
common punted matt-r b\ pc/mg lave sd. mum 
cells are mount i tl on a s t i u, and t he .*iikit grd imago 
<>f th< letti l to ho lead slid, s nut ihe cells, Koch 
cell is c ounce lid with a n lav and a hallciv So long 
»s the i t !1 is il In in in. 11 * < 1 . the ainialuie is drawn to¬ 
wards the * h i 11 eun.ignet, and a nml.nl is open As 

soon as the irll, or part <d it, is darhuiod l>v a part 
of the (black) ini igi of a letlii, the magnet I, ts go 
the armature, and the contact is < lesed d his con¬ 
tact shuts the se. oiidarv of a small induction-coil, in 
the* primal \ of which an inter i uple.l cunent is cir¬ 
culating. A box tec liver is < ounce It'd with the 
secondary; so long as this secondary is shut bv the 
relav the diaphragm vibrates The tfps of the live 
fingers of, say, the light hand arc- touching lightly on 
the diaphragms of live receivers Tin* combinations 
of the* vibrations of those five telephones piny the 
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same role as the live tones of the optophone'. I h<- 
diaphragms are not circular; part of them has been 
cut off, as the Usual diaphragm of a small receive • 
does not give suffkientlv strong vibrations. For 
further particulars and illustrations reference should 
he made to the Dutch periodical 

A .\h\v light alloy hearing the name of “ Silumin 
has been placed on the market in (ieim.nn. Accord¬ 
ing to the Znhchrijt des \ cremes drntsi her In 
i>cnicure of November 5, this ullov, which was exhi¬ 
bited at the recent motor show in Berlin, contain 
14 per cent, silicon and the rc m iiiuler is aluminium 
It has a sj>e( die gnvity of .'5 ' f»v t c. 10 per nut 
lower ill 111 the usual ullov> of aluminium coppu 
/me. Iha* tensile strength is 1 2 7 tons per sq. m , 
which is 25 30 per rent, higher than that of the 
alien s mentioned, while 1 the elongation (3 to p< 1 
| (<mt ) is double that of the common allots 1 h* 1 
tensile strength dc'i leasts slowly with 1 is* in u m- 
perulur. At room t( mpei dine, silumin has a 
luudm-s liguic ot ixi kg pet sq mm D s tons l’ M 
stj. m ) with a lord o! 3 ,,n kg and a 10 mm hall, 
and at pso' C. 20-23 kg p< 1 sq mm (12 h 157 tons 
pet s q. inA It ti mams uupiiv roils to salinated 
stum, while dduie <23 |ki .ini 1 mti'c acid, and even 
imic end ilc'd acid do M*»l uiu.k H as much as theV do 
puie aluminium In He pi* si me of other adds and 
alkalies, it hehuv* s much the* x mu* as pure aluminium 
| h,> ill. mill 1 oiidui dv it v of sdmnin is to that of pun' 
aluminium as 4- \ 7, while the thermal expansion 
mell'u rent is o S*\ taking that of pure aluminium as 1 
Silumin is produc'd bv combining the two ten- 
stiluents, with certain additions, but it (an also be* 
manufactured c let tiolv l»« allv in the* same wav as pure 
alummium After manufacture it is refined bv 
upproptiute treatment 

A rvpFK read by Dr Jame s \V 1 ‘tonch before the 
Optical Society on November 10 contained data re¬ 
lating to the inter ocular distance of 401* individuals 
tested For men over eighteen vears of age the 
average inlerotular distance recorded wax (>3 mm-; 
the smallest value was 50 mm , and the 1 largest 7 2 mm. 
For women the mean value was Of mm , if 2 mm. 
les-. than the average interne ulnr distance 1 of the men. 
The smallest separation tecuuUd was 34 mm , 2 rnm 
smaller than the smallest male value. Ihe maximum 
«si*pat at ion was O7 5 mm., m’. 45 """• ^n».'ill«*r 

than the highest male' value bor adults of both sexes 
the average* interne ulur distance was hi mm. After 
seventeen \ears of age there does not seem to be 1 any 
definite change in the average interocular distance of 
male adults. At fifteen the average was found to be 
e;,)6 mm., and at sixteen. Or 4 mm From these 
measurements it is seen that binocular instruments 
adjustable between the* limits of 56 mm and 72 mm. 
would suit most users Prismatic binoculars are 
usually made} adjustable between the limits of 57 and 
70 min This higher limit of ;o only excludes about 
i per cent of the total number of individuals tested. 
The lower limit of 57 excludes a larger proportion, 
namely if per cent., the total excluded by these ex¬ 
treme limits being, therefore, only about 1$ per cent. 
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It would not seem desirable to prejudice the design of 
a prismatic binocular by attempting to suit this small 
proportion of extreme east 

\ I’U'I.R on s» , 1 caMiultit " nid loss nl hi* . nail h\ 
Sii Wcsbolt S. \hell 1 m bm- lli, \01th I-.is! ( ,,.,s| 

Institution ol Kiiguueis anti Shiphmldii s on \,,m m- 
111 t 4, gi\i s .1 very intrusting aiiahsis 1, »r fir jm nod 
,,( iwuiU-tlmr VtMis imnn diatel\ pudding the w ,1 
( 1 S>|o t«iM) 1' 1 oin the 11 sups ol this an d\ as, \\ bit h 
,,n divp|.i\e(l both in t ibidat and gt 11>11 bum, it 
appeals that (hethime ol loss ,.j Ide <>1 a pass, ng, r 
b\ iumm) ut niaiine .in uli ill is about o <>j pi 1 <<m 
bin ih.-i, if it w,n possible lo altain il'soluie p. t- 
f. it inn in the ship lniself, then th* tidmljnn 111 
Joss ..I p issi ngu lilr would amount to ;o p< 1 nulhon 
11 'svcugi 1 s i mild p» 1 annum 11, howrui, the 
I*M ilimi «*l 1 asiialtv and the I it 1 that ti<hnn d 
ship tn<l m.ieliM'ei \ 1 < gulations r uinot pi o\ id, tg urnt 
sti Hidings and (eiiun mist, I! m, ,,us nsh, he 
( Mtisid* n d, it would he possil.l, | (1 11 diii e Joss ol hie 
1*» "b> pel million pr r annum I akin;’ the whole 
tw«nt\ ihm -\i .11 pi 1 Kid, lhi imiiilin of dtaths o! 
pis aiigus at si a hum (list n iieath foui times 
the mimlii 1 aiding (mm matiin aieiduits. '1 he 
an 1 ige <1( jlha it, h mu all lamis lot buiopian m a- 
nmt >ngagdl in ton ign hade m Ihiiish \.>ss, Is e- 
• hi*ut 40 pi r thousand, and the (unipalimid 1 isk is 
abouI • o ]m 1 ihmisand 1 hr ink to umkiptound 
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Our Astronomical Column. 


h mi i;\! 1 s Mi \\ 1 Dinning wnbs “On 

Vind n , I )i ci mhci |, a lal g« til ( ball w as ol,s, 1 v f d In 
Mt. I. II. ('ollmson f 1 <#ni I ps" nil at mh imii pin 
h Was (stmiah-d to In m u mI turns hi igln,i Ihm 
\eniis, and Us path was from ,»XS 1 lr to , 

a nmad w 1 111 \, and hit a si|\<r\ stnak along its 
flight 

\ 1 trgf and \f i \ hi dhaul nn h m w as v n >\ 1 <1 h<mi 
i 1 -1 1 ion 1 111 and oih« 1 pines 011 \\ • 1 1 11 < mI,i\ , Dm m- 
1 " r y. af *) ;o pm It lllumin ih il the sk\ with a 
'hong glue, and m.m\ pi 1 son mistook 11 foi hall 
lightning I \ai l pailnulais ,,( i|jr p,dh ol ihn oh|, < 1 

have not \el iome to hand 

‘ Oliserx a I ions ol (lie (omniitl mehoi show 11 v, i 1 e 
comment! d from Pai-dol on tin mmmne ol |)iiuii. 
Dr Jo at ahmil 4 am In one hum's w ilth si\hni 
ir.rfeoi , w 1 1 e n muled, of w hit li < igld lx longed to the 
Geminid '•In 1111, the radiant point hung wll d« luad 
at Plight mi •h 01 s win U , a ai \ j mil 

~ .1 in , hnl llu s, belonged 1“ olli, 1 show, 1 , " 

OlJSl R\ I |<s’ llA^gOOK, ng ' {HkIIIMI \s||n>- 

NOMir\r Assi k m j ion’) **• Whin it h<rame known that 
(he “ Companion b> tin <»)su\atoi\ “ was being <li-. 
continued, thi I>iitis|i Xstmiionm al \ss, M ialion d< 

< idf il to till the gap, entrusting the work” to the ('mu- 
puling S. 1 (ion, of whiili Mr. I, | ('i>nnie is diniioi 
1 he Ilandhook has just hern issued d tin pn<i (|o 
non-mrmhi 1 s) of av Its' aim is not tC. supitseih, 
hut to supphmint, tin im o| the \anlnal Vnimnh , 
'Xu \ little s *pu<e hi ing given to math » contained tlnie 
rile conditions of visihihtv of llu [*1 nn 1 in the 
dibit 1 ont months are exhibited gr.iplm dl\ in a di 1- 
giain. Phenomena of Saturn’s Mib-lldes me givan, 
having been computed bv Major Levin. 

Other subjects included are period it conn is, variable 
NO. 2720, VOL. 108] 


'liis (ila 1 pin nnii-, o! Mgol is t < >11« * t > < I In jiimii 
I' bsi I \ itiotls), double '1 IP, 1,1 wlinll 1 '.'Ills of 1 ) s| 
ob|i ( Is d giM i), gtadlialrd loi apithiii- hom 1 in 

lo io 111., nn h 01 s, n< ( ullalioiis, r if 

llitd in dso di s( 11 pt 1 ve noh s on ohjd I s of special 
ini' ii'M in I he s | < 11 ir heavens, and t \h nsi\r tables ol 
t 1 * mints and lonslanls In spoil, (hr handbook 
piomists fo hi o| gt< ii utdiu to obsiivii- of almost 
1\n v < I iss • 

Pi K I 1 in:\I H ds ni SMild's 1 \I\L. L ’ I >1 (i. J\ 

(11 >h 1 s! >i< ,11 g 1 1 (Phi I 1 i ms t \, \<i| ex minus 

llu ]>< 1 1 ut b.u inns of the nng paiinli piof|m»'d In 

Sat in ii> ih llih 111 m gh i I ' tin oh! ih ni ss ol 
SatUMi and llu niutnil .iitioid of tin miu| )> title L -. 
and lien IiikL houndiries of llu /mm of inslalnlih 
pi o' 1 in i <1 In llu si p a al ( ' d( llrtf s llu ai lion ol 
Mimas d pt i don i iii ml, ov mg to Us in him s , In- tnul 
dial II 'hotdd piodini a division tiom i nliid it;,)" lo 
i y h { hf'l nn < niii, < 1 d( uni 1 1 <>iii S 1 1 in 11's (i id 11 ), | hi 
ligUM s ngjifuig <\i(ll\ with lln , dges o| ||u gdul 
( d im division l( should also pioduir i duiano 
liom radius »" t<, u s own mbit, lln M hial out-i 
' ' 1 :m ot 111 . nng IS al 'iiu 1 ' I )|m iu diolild 11 |<,,| 11 , , i 

( 1 ' a i nn e ft om ^ ilmn's mu f u i to <> % , I h* ,k (ua I 

min r f dgt o( tin m'p* ling d al mSg' lorn II 
i'p"M'd i Id n k bind b'twMii nng P, and ill.- irr'pi 
ring, whnh llu atilhot ashiins (o (In nfimi of Kina 

It is shown ill it lire cldsjpativ, nr lion in ea, b rase is 

most < Ifr, 1 1\i in llic onlu pmfionofdn un^tabh /"in 
’ilu nut hoi thus < xplainv ib, I uline of 'I it in lo filssi 
pule the wliol< r{ flu- bright rings, wlmh be in | u m\ 
/one e>f ( 1 , ii mice (extending from the pi iiu'l lo radius 
but in the portion when- flu 1 fldsipiti\e a, lion 
is weakest. The author roiuhides, lun\<\ii, tliat did 
action will fvenluallv dissipate (lie whole nng. 
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The Mound-builders of Dunstable. 


A * •' meeting of 1 hi' Koval Anthropological Insti- 

1 lute, hi ]<l on NiaiuiI.'t S. 1 >1 \y |J K 
Kivm-s, jinsulint, in iln-.li.iir, Pu.f G Kilim Smith 
.11 '<1 ( ipi. t iiiv ( row th n re id 1 p iper on ‘ I he Mound 
I*uildf in of I )unsi,.!»!•• ” \l'i 1 d< ••( tilang tin- results 
<>( < \(avaiions on mu' «.f Hu Tiv<- Kn**IU on Dun- 
vtubli* Downs, in w hi. h 1 h»- inn.mis *,| tluee * remaled 
(;odn's vveic iiti.i ml, probably m the IJron/c age, the 
milioiN dir# (till .illMition to tin association of the 
tumuli with i ulti\.it 1 on |> ti.m s, huts, ,»nd ancient 
t'>.ids i and s 11 u 1 j 1 s 11 d 1 1 1,11 the pi'sinii-of Hint suitable 
for implement making \u, tin deb miming < atise of 
Hn settlement of th< |x 1 pit who huih tin lints and 
nudi- tin- ( u!ti\alioii t<ua**s on the Dunstable 
Downs. I in' ( >ii\iig«ni* o| tin* main loadwavs at 

this spot I I I si j |n In' < 'pi mud b\ lilt UnUspOlt of 

tin mod \ ilu ihl( *< oiioiiuc j a 1 >diu t ol th. \toliHiir 
• md i \ on al-o of (In' Hroii/. ipr |<, p| „ , s vvliei* 
-n* li mat. nil 1 .old not he ..hi uned b.cdlv Atten¬ 
tion u is dm iti d to tin* g<-ngtnph-i al disti ihution of 
oultn aKoti Kiiaies in lull.uii, and 111 * 1 r him likable 
as-o(Mtioii ui s,, m im plai < s with tin i dgo of (lie 
chalk; and the alhnipt was made to *<.nelale these 
facts with the observations of Mr \V [ lYtrv as to 
Hie 1 <U|sa! l(*l 11 loll s| 11 p het w 1 . 11 the di'-t 1 d>ut ion (d the 
nn pain hn' momim* nts of Wihshin , eti , and the tlmt- 
be.uiiu* edge of the same < ll.ilJc /one fiuHier south 
Hie pica wa> made f t the lulli 1 investigation of the 
idalionshtp e\ tsl mg b.'ween amnnt monuments and 
I’enlopit al foimalioris that pmdin.d snhslan.es valued 
h\ man in nnietii times, and also for the investiga¬ 
tion of the .lit its of the admivtnie ol cultures re¬ 
vealed in the toiiin] 1.atiows in dideirnt [oils of the 
< t tint t \ 

I he dis. ussirvii whi. h followed tin' leading of the 
paper dealt m.iiulv with flie cjuestioii of titrate eulfi- 
\ation, I he ml hoi s in the uuirse of their paper had 
suggested (hat the * niplov mi n( of l.naei' i ult i\at ion 
on this site w a - due to a toils, rvalive nwlim t whnh 
(f.ntimn d to * mp!o\ a tr iditional sv st< m of cult i \ at ion, 
01 igniatuig eUeuheie, .aid in-t uei 1 ssilated h\ the 
(onditioils of tile pi* sent site Ml Peake, hnv\o\er, 
suggested 'hat It ii.ui 1 tullivalioii was a naltna! ruin 
st (jiietn e a' plom'hmg 01 ho. i ill* on the side of a lull; 
these op* r.ituuis, in 1 om se 1 d \ 1 ai s, w01 ild be hound lo 

pt < "hn e It 11 a. * s sui h as those known on the Downs 
as sht plu tils' steps (ol I loth on, oil the other 

hmd, point, d out (hit in \ssnn, also an men m 
w hn h tuep du I in nn mimn lit s , i * um ( d, ti rra< e . 1 1 11 i \_ 
non Was prailisid la ille and the terraces, so 

fu ftoin bring the lesiilf i't the nn tliod ol 1 lilt n ation. 


were hullt up of set putpo^e w In n kind was brougt 
under cultivation Mr ‘ Mills also stated that H 
Serna Nagus, wh.u urged hv the administiation ; 
follow the l.-nmc s\>fcm, had stated ih.it th<\ w<- 
unable to do so, as thru did not know the sac rite* 
for Lerrate eullivaliou. Mr Strong said that in Chin 
teitare tuiination had in cn brought about hv clima' 

1hanges ()w mg to debit eslat ion *he t liuiatt* ha 
changrd, and it had ht t n ikk^.iiv to introduce in 
rue-, with shale reluming walls 

Mr Pt akr, in tile Coitise of his 1. maria, also dead 
w ith the question ol tin- mmiU w hn h nn t t at or nea r 
Dmisialdt. lie point 1 d tail that the hknuld Wav to 1 
lowed the junction of Ilu t balk and the gietnsand 
and suggested that while its touts.* was detenuitu*-! 
hv the position of the spiings which were found m 
that inn* lion, the totirse of Walling Stint was <i«*tt»r 
mined hv pureh gr ogt aplm al conditions, and depended 
upon the position of the Dunstable gap. The sit* 
of the Dunstable seltiermn! lud been d< It rfnined b\ 
the toads ratlin than vu r vcim j As rtpmds tin 
origin td megalithic hmldmgs, ht* had begun to think 
we must look lutlhet < um ill 111 ICgvpf, pussthlv in tin 
Persian <»uIf \ nol.- u.i-ntlv published hv Pud 

Savte in Mini showed that the pt ople of Akkad were 
inteiested in a tin-land at a v*i\ .atlv date It was 
jj(>ssible, therefote. that the tmgalilhic people were 
not Aimeuoids I he set ond sluarn of tiroad-lusided 
inv-aders of this .oimhv w. ie the *' peaket-folk,” the 
ventre of dish ihution of whose tulime .ippeated to he 
Rohemia, or possihlv South* rn Russia, hut it showed 
no trace ol .ICgeau lntlueiui He did not tegard the 
authors’ 101 relation of .balk and megaliths as ion- 
vinring if the distribution in this counltv win; taken 
as a whole Mr (’raw ford had suggest* <1 a more 
reasonable explanation -d rariv sr-ltlnmut m pointing 
out that it depended upon the dish ibnti.m of grass!,uni 
and f.'M-sj area (’balk and limestone gave grassland 
areas, and wire, ilu r< foie, the .arhest to he peopled 
Mr (kit fit t pointed out 1 hat t he sfuiie t ii ( I* s of Dei hv - 
shire did not Cotnph' with conditions suggested 1 *\ the 
authors 

Prof. IHliot Smith lepiied hrielh to his nitics Tie 
maintained that the position of tin- n. ids was deter¬ 
mined hv the o< * 1111 ence *»f smt<iblr flint, winch was 
not found at am and rverv point, lie failed to under¬ 
stand how a people ai* h as the Klamitr s, who used 
hti.lv and built no mrgalilhit mojiumrnls, .mild have 
hern responsible for the diffusion of the megalith; and 
pointed out that the I)erb\shii< stone- (iielcc were 
assoi iate.1 with copp* r 


Norwegian 

(l) A H HI £( \l 1<>\ . .tin I.'il \« .11.... i.ilcll.u>.-l- 

* *- s, 1 1 \org«,” 1« « < 111 1 \ M.iived from the 
Norwegian MitiorolniU. d Instiiol., vonlatns mfoima- 
I ion r elahv i 1 to pia < i[)ilat ion at about 11 \ * huiulnd Nor¬ 
wegian stati,no ov < 1 pt 1 ions it hom 10 !<> ,p> wars 
ending 1»> 1 > lb* laid* , giv* m<un and v vtrem. 

moathlv and annual v dm s, .1 well as Irevjin iH k's- 
o| iH'iuimui of the \ nums rvpes of pM'cipit.i- 
Hoti, while the v harts sh< vv the g.*ogt .iphi. al 
distrihuti.m of snme *T the tahul tied el* muils. 

It vv 1 1 he set n that the dav s on which pre¬ 
cipitation of 1 in mm oi mote is measured have a 
h-apirncv of fio.11 50 to no p*r cent, (pt r annum) in 
tilt* western enastal regions, falling to 30-40 per 
« ent in the more easterly diftfricts of the south and 1 
inland districts of the north. Great variability occurs, i 
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however, over iomp.uativ.lv -in 1 11 areas. Whereas 
Osland (Bergtn) icpotls 1 mm.'401* more on an aver¬ 
age of j*)p da\s m the ve.u, ('fstad, whnh is also in 
South Norwav hut further east, iec.nd< tliis amount 
» >11 nrdv 5 \ dav s 

Tlu introduction to " NcdhonaUtt.igelser i Norge ” 
is devoted mamlv to a <h"CUss,on of wind screens for 
rain gaugts Ihe 1 esuJj s «> f expet inu-rits show a genet .a 1 
in* reaso m ih<* amount of precipitation measured when 
s< reens are in U'i\ . specialiv in vv inter 
(2) " Om vei? og vind 1 ltondhjtrn ” fn this paper, 
which runs to about seventy pages, M. K TfaUonson 
Hansen summarises and discusses ineteoiologtca! ob- 
servations at Trondhjem during 30^ vears (18X5- 
1915), and presents, numerous tables of mean and 
extreme values, including, among other things, an 
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analysis of precipitation in relation to wind (lira tmil 
Southerly and south-rasterR winds lu\e the highest 
relative frequency, while south*v'Uth-\\ estti !\ and 
wcsf-nojth-weslerlv wimh ..%>• tin* whi<m, ta'.ntjv 
winds aie die diiest I In* nx-an .innual temperature 
at Trondhjem for the 30} years in .} S C ( jr h > 
The average for January and lobru.uv is about 

»4° C. ( h b and tot July, the waniKst month, 

I ^ S J C. ( 57° F.k 1 here is i good r mge of \ iri- 

ahilitv, - jO i° (\ ( •-- 15 0 F ), having be< 11 jcLonkd 
in February, ih»n>, and 135^ < ( !•' j m July , 

i<)oi, the latter .» remarkable \ ,due for the latitude 

(3) " Oursigt over l.uftcns Tempi taint op Ni dboii n 
i Norge (lqiS).” T his paper tout.mis mean l<tnp< ra¬ 
mie and rainfall table* foj the \<ai 1 1S for \i>iw t\ 
January is shown to have het \\ almm mallv told, 
especially m the Notlh, wlieie K.u.tsjok w.- ss (' 
and Alt* n 7 /’ <' on the a\wagr below normal 11 a 1 • , 
ovcepl in tire North, and September, wue also <o«>l, 
but ternpendma s bn* oilx t mom!.- md ds»> t<>1 (he 
whole year, were gen* rally iho\e ixmiim] I he rain¬ 
fall ut Florn atnounted to .*017 mm ( - rn; m ) 
dmmg the vear. 4St nun iritMessoi nounal K.uas- 
jok, however, with a total of onl\ mm ( <i in ) 
was 161 mm. below I lie noim.d 

(4) " Oni belvdningen a\, at tier i Skaiulinay ien 
opretfes netologiske station* r/' l>\ Th il*ss<lbeig 
In this paper the dim lor of the Norwegian M. t «<. j. 


logit.d Institute gives a brief survey of the present 
position and important e of .urological research, and 
imps the need f«.r the establishnnm of aoiological 
ust .inli si uioiis m Siandinavia to t iK<* pari in inter¬ 
national investigations lie ad\o. ate* a departure, 
howevei, from ilx- piesuil ■ UsMn, ol ohsetving oil 
leitam lived days in the \i.u, uid po.poses to make 
,»s,» rils only duimg 1 h.e pieyah in 1 id ml* testing types 
ol po ---are distribution Six h an anangeiinnt is’ 
uitunh d« -.liable, but hio l\ to U ditln nil in pi.utice. 

(3) " Aai sju’tetning (11)19 lo-’oi ” Mm h i d the in¬ 
form ifion iiintauiid in this anim d ripori plates to 
pinch idmnusti atn e work llx-ie 1-. ui ...01ml of 
the opening of a giophysu .il i>U< n iOhv on Spits- 
hirgi'it ind of the di sti in Iuin 1 msiil b, a severe 
storm There is iUo a note on 1 ioinpaiis..u whiih 
w is mad*' at the 1 nd of ini') Im two n sp^im-helio- 
gi aph ivbsej \ at ioi»s .it Miiiijnii 11i1.11 I’aii'j and simnl- 
I tin oils nngmtx observations m 11 ddd* t \ N01- 

W i' 1, and it appens that a loiuntliou was (rated 
l>«lw»'tn (aliium tloduli md the <liihn radiation 
(miming ill amoia bon alls and ui.iL'iielu vlotnis. 
Mlhongh thi' giiieral i arise «.f these plu ixmix na r<*- 
mams unknown, tin 1 writer of the report ••vpps^es tlic 
view ih.ti (eiiesinal magmtx -.luiiiis ,ur 1 fat more 
ibTu.Ue l< s| ,tf sol n .ulivilv than am *-ol.ii pheno- 
rnt non whnh i.in Im smdi« d hv dim! ulun\ iiion of 
the sun J W. 


The Preservation of our Fauna . 1 


j>\ r a 

r r IIJ*: preservation ol a faun 1 01 lloia is a national 

^ and mteriMlion.il duty 1 Ik main aigununi- 
for protection cue. [a) iioiiomu the argunxnt of 
the (uninietn.il mind and ol ,he Hoard id \giuuhme; 
(l>) .esthetic—-mainly used m support "I laid prole* - 
tion; (i) luunanit.man tin atgtmxnf against iruelty 
and (lie wastage i f life, .md (i/t sin ntiJu the desire 
to pieserve all spines 01 hums i.alier than indivi¬ 
duals from e\tinition I he last, though the most 
difficult position to demonstrate logualh, is the one 
which should carry most wughi with the biologist 
Man is a competing atnrn.tl, and in that aspen is 
justified in inteitenng wiih uauu d li\\s so lai as 
is necessary for his vyejlm. Rut all sin h inlUieixi 
•dioiijd 1)0 nidered by snnttiln an<l unpuiudntd in¬ 
vestigation of tin inier-r 11 it ion of animal life 1 • gls 
luhon and pitconal ttdlm nee am tlx best nieiliods 
of udanling or stopping tlx desinxtron of tlx fauna, 
but eidur without the ollxi falls III its puiposi 
I’ublie opinion, flu* aggregate of pnsonal mllmix*-, 
is the creator and uphold* 1 ol legislation Prom live 
measures have in the past frequently b«en framed 
for selfish ends not for tlx* sake of tin* ol>|ei'i i<> be ' 
protected, henn* tlx* ionfusx.,1 in the hgislatx.n of 
to-day. 

Normally, without tlx* mfhu-ixeof man, a natur d 
numerical ratio of individuals and spends is main¬ 
tained, for convenience It rilled tlx* balance; famine 
or other causes adjust tins halaix e in time of over- of 

* AbsX.« t of i1i«* j.r«»s cioTitml ad'li* is <J f t|w ied to i ik M t.u 1 tii»)j 

*nd Xbilosophi. .1! So. iciy on Ocol ti 4 


Researches 

^ HE Report of the hood Investigation Hoard for 
1920 1 records a considerable amount of rescan h 
work of scientific inteiest and inumdi.ite practical 
vakte. The Engineering Committee of (he Hoard has 

1 Report of the Kood 1 amiigutJon fionfc fwr tgjo. (H.M.S.O., i 
19m.) it 
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und* 1 popul tlion Man by (ulliyati.ui md (kanesti- 
< at ion has so dnlot .tied nalnial .oixliitofis that stall 
brtlmce is impossible. Hut then is < spi 1 iullv in 
• ivihsid I mils, an attilx ial naluial balaiXe,” in 
wlitih man is oix of tlx* ioni]xiing f.utois T liis 
bal.ux e is (oiislantly oviithioy'u hv man 01 hisroili- 
petitors, it si lot l hi he o.idjUsitd wIximwci possible 
m so f, 11 .«-> readjust iih til i-, in aunid.inu* with ad- 
yam** Cnv\is< or oy ei-1 idliv a( x mi, a> o\emj)litx‘d 
dmiug ilx* I ood short.iL''*, t.njstd ((iliin mx vpr( fe<l 
results, tlx- tempoi try <essition ol <lxiks to the 
natuial im rease of (Utain speii* s, as shown during 
ilx abseil*** of mam men during the w.u, piodixes 
a sui prising altfialxai in tlx- status of niaity forms 
N!an, by In-, very alnuxl 1 r» 1 r, iixniuag»s (hr* in¬ 
crease of six It bums is depend upon him, many of 
then- ate iiumu al («> his welfare and ile-p-fore must 
be tombaled In bis altitude tow ads the larger 

imm.ils, (*spt■< tally vslteie In- neat- lliem as k giti- 
111 tie nh|ei Is lot tile tlXle.lo of ( lltll or for the 
(iijovnxnl of sprua, lx: may •* isdy d( stroy the very 
< r< ■ 11 u it s lx- wishes to evploit The at (ilx ial iutro- 
dtxlxMi of animals aln n to im mjuiiIiv is always 
ilangj-rous, and has in tlx- past b. en the <uitse of 
tlx* iiowdmg out or destitution ,,f niliye form*, 
in the rnt* rests of a f ulna flits pi.nine should be 
stopped Tlx* umnli nituiinl intio.hx lion of many 
‘pests ” is almost entirely* due to (ommene; these 
hangeis -011 <«f < iv dis.il x mi should, so f-n ns is po*-srh|e. 
be controlled, as llxir |jp*s*-n( e is .dike a d,mg< 1 to 
tlx human i.xe and to other *r«*ritur**s 


on Food. 

shown that of the two eh,mix Is ol Im at loss tluough 
an insulator, the solid ds< If and tlx- air < ndosed in the 
span s of the solid, the latter is fat the more imj^or- 
tant. I he specific conductivity of any particular sub¬ 
stance, e.g. cork, depends much more uf>on the form 
and she of its air spaces than upon the specific con- 
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duclivily "f the material considered as a lontimiiHh 
""lld It has dLo hu ll demolish ate d dial till* c hid 
of t scape ot h* at fiom tin* siuhuc of a wall 
i- t>) < "u\t c lion minnts I In Me ai ( ommiin*' has 
dcvole-d j>ai thiilai attention to tin conditions nuclei i 
wlinli * tin k spot,” c aused by tin fungus ( hutt>- 
' (i<>ninn hrrbtinnu, develops m c old ston s Its pro- i 
\.ilnu<; on m- at omimg fioin the suutlw in honiispln n J 
»iin * i i mib !l i Was com luted with J ll* ■ unusuallv j 
pi o Ion <1 pc i ii«l of told sloj uge due to \\ at e ondit ions ' 
Apart from its unsightly app« at m< e, no hatmful elbet j 
(oul<] 1.. tinted to th<- growth. I he 1’tnu and \ < g. . ! 
(aid's Commute. Ii is < titled «>ul t a,-, ,n ( |, ,| «>f | 

,in h. Amongst ot In i n mi'U w « in iv intmion the 
ohstt vahon that ■ »i 1 1 \ thosi hints whuh lath the J 
<oiupl(i. s\ st ri 11 s of hmnnts c utsmg poM-motlcm j 
‘ bange to H i\ out .uid t oli>i11 (sli.iwl.niKs, rasp, j 
h. • 11 ns, hint I; toil.mis, ml (tiiianls, and 
!>et I H *>) Can he lo pi ill a ' e11"I a< 1' m \ < omlll loti foi ' 
jam-nialsin:., when fto/en in (out .hi with an 

l »idei he ()i!s aid 1 ‘ais Commute e I )i and Mis | 
Robinse in h im ' out mile d llic-ir mv e>! ig it i,,n of the | 
s\nth',sis ot is..nit ?n oh ii unis \ s\nihisi, of oleic ' 

;m bl is I" ni).( ill.mpied, and tlm giound has hum 
ihund In lh< pn p imIk.ii of quantities ,,f the 
stalling inal'nils 'I he pup nation of suhmt iU id 
liom nniinli h and has bun impioved, and tin; 
ill* I) i \ t * s i ( i <,| this arid lias he-i n re due id with the 
production of oi lornethvlene glveol and a small odd 
ot h\dio\>o(hm ru id Miss < * i U hi i^l has (.milium d 
m iMV si igalimi of lb's constitution of the svnthetic 
Mts derived from mannitol and mi tin ighx aside In 
lonnectioii with the Canned hoods ('orninit t. e, the* 
x ' <>1 k l ,r Savage, ueentlv published m the 

Journal i'j 11 vgiem , on the effects of putiefvmg meat 
"P n, i 'be In dih of animals lid with it di sous men- j 
,1 " n A(I\ little olniotis effect Upon health was pi o- 
dlired. ! 


University and Educational Intelligence. 

Ih.I' W,". .1 1,1, J.^, . it 1 f ml.II u , Ill til. 

1 1 '"‘"-'I .11 111" l IH \ i it 'll! .Ill I'l 1(1,n . ] )| ( 1 ml,, I J, 

"Inn Di M.i.I Moir.in u.n |>I MlnJ mill 1 1 in 

( 1 * >. r , .1 i I I I I • M I 1 tl I, min, I oil. .ILllll'n, : I I "j n | | |(J, , , | 

I" 1 '! 1 I '• 1 -1 in 'l | »i * >i r 1 1 I hi pmli ut .m (>:\c(ti[<il i,\ 

Ml \ 111111111, Ii \ jn \ 

'. \MUI.'lln,l Dll mint of ntlinlilu ;in [ ,o| 1 ., ill r In 

1 1 K‘l HI JllM I o, 1 1 | j 1 1 I, ,| u ,n tllr op, ,1,1,0 ol l||o 

h 1111 lil'lilul. lo: l‘,it fMlolojpS l,\ \ iMolint HuMoii, 

llns In 1 I" I mil ll|n(|l;]|, ( (|. | I P| 1 , (i ,111 | | 9 $)n('Mt, (I |,\ 

' lr - !l, "l -' lls I’ D Mi.ll.no, u In 11 1’iot. N ii tip] 
(llivi tH Kill 1 1. J\ loo 11 , 0 . "II lo .,1 I, nil ill", op, 1,1 up (. I, . 

i"' .I'-I'linln, iiM.ni.lt -Mil!. I m n, .ii,.! Ii.nmd 

no I niip.iioi n l,o,i, .ill p, n Is Will .ill,ml; III,. |]|,| IU 

IM.vhloniM 10,111. , l".| Will, ||„ lip limn.,. o| p.H.inlli n 
" I" n llolin on thi ll- linnln In addition to 

Ml" P.U'lla): Imillllin loi ('\ |i, , , mi ll 1. 1 1 liM.mll, flier 

ls •' fs 0 "" iVJuwi uni ini'Uidi a 111 (hr insiituh 

M \ s. Ill nil [., Piof Ii. Ii I h ..Oil h.i n intiin.ilril lo 

111. (.OIIIU ll .111,1 Son ,t" lll.lt it in bin ill!, Ill loll to Idiu- 
l "‘" 1 ill" s " -S n 11 m i" 1 I fill (hail of clii'mislr. ,u ilm 
.111 of til" | 1 M nont n, nnioii. Prof. 1 >i\nn wan nppointi-d 
in iSM> to tin- , Imi, r, ml",, ,| \,u,,nt In iln- trnidnalion 
"I Si,- Ilrnt ( K.inmi, uid li,■ h,,n ttjniiu.iini d ahlv the 
i"|)nl.ttion ot ill. i ! i" 1111 n 1 1 v eliparlnient ot til" rolK "c 
"OW Known an Man, limt, , lnhuMt, ||i„ np,. , i',1 

Ii"" -I .. has In (ii I he lincsiio „f ji„, latc 

ol < S|.l<Ki..ii in t;;,n"n. It wan lii, knowhdpe r ,, u j 
HCi»<i v of tills hr.im It of^.jn vest iff," ioit which led 
to lltn .ippointniuit ill tS.jt to the Kmnl ('ninmission 
, h uged to ll port on the explosion of coal-dust in 
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mines, and also to the |R>si ol Deputy Inspectoi 
Hij^h Explosives for the Manchester Atea duting t‘ 
rcaent war. 1 lie stantilic importance of his i 
srauhes was i < cognisuj# h\ the Ko\al Society in . 
tu\nation to deliver tin* Bakr t l.tn l<dure in ;u, 

hy tie. awanl ot a Ro\nl initial in i<)!2. His whoi- 
heaited devotion to the Owens ("olhge, and later 
the l imnsilv, ](d him to take a juormnent p.ut < 
its at dduntc hoatcK, where the mam-sidt dness of 1 
attamnn nls wi re ot invaluable' assistance, parlitulai' 
at the time of the estaLdislmn ut ot an iudependc > 
uni\eisit\ itt Mnrn hosier Pr«>f Di\on inlomU 
continiM his reseaiches m the (hemic it dcpaitme. 
of 1 he \ mv( isit\, vvbci* the » lahnr tie- ( i <|inpm'’ 
ih c< ss.ii \ it.i his m\< .sti^almn-. has Im n built up 

I'm Salt i r s ’ Institute of Industrial Chemistry h . 
aw ud'd fi>ri\-sc\t»n giants in aid to chunital assi 
l.mis (iceupicfl m f,K tot v ot other lahoiatories in u 
ih at London to fauhtah then (urlhti studios. 

Aiti.ii ai ions mo lnvitid for the < * u 11 slihUntsInp 
pathologv and allud subjects at (iuv’s IL>s|>it i| Medio.' 1 
School 'the studentship, valut S"/- veaih, unite- 
lot linen vc at's, is open to (.mdidatis und« i llnih 
\t us of a^<* who have studied at tin Me dual School 
of hiiv’s Hospital 'Iln tal< sf date foi tin nreipl m 
applications, winch shouhl tn- adtliesscd to (lie l)< m 
"t tin* St |mh) 1 , is '| u( sd n in \l, lh.c<mhci jo. 

Im (iit.ceis Company, with tin view ot unoutaib 
■ U}i "iiLlm.il nsuiiih m samtarv m k nn , is ollriim- 
(hue st holm ships, each of the v.due ol q>o/ , plus an 
allow,uue h>i o\[x use s, tenahli foi one vcmi, hu: 
nniwahle lor a second oi thud \< ,u unde i certain 
i ondit unis. 1 lie election will lalvc place in Ma\ n<\t, 
.md applications must he out Ixloie Apt ll t U» tin 
^ b i k ol tin (iKKiis' Comp.un , (.kmcis' Hall, 
1 ' C upon a form obtainable f;oui tin Cluk 

I 111, Institution ol Naval \ri futcc t > annouiKOs tli.it 
tin follow inrl sc holarship^ will he opi n tin i ompc tjt ion 
'•* h »v Naval At (lute c tun' . Elgar (i jo/ jut 
annum), (’amtiK li Laird (150/. pi r annum), and Ann- 
s|,,> ng pci annum) Mat me Enginei 1 ing 

Parsons (i^of j»or annum) and John Ihown (150/. pei 
annum) I he sc luilm ships mt o |k m to Ih 11ish up]>ren- 
H"'' •>» "Indents, and an tenable (subject to the 
1 egulal mils governing each sc holai ship) foi three 
ve.us at particular echu. ‘tonal eslahhsftmenls hull 
particulars m iv he obtained horn the. 1 Scintaiv, 
Institution ol Naval NrchiUcK, 5 Adilphi 'lemur, 
I .ouch>n, \V ( ’ 2. 

I m until annual Conic-urn (, of J-chic ational A spo¬ 
liations will 1 u held 11 Cmvtisitv Colli g.g ('iower 
Sln-ct, \\ ( i, on Dcceinhci _*S Januarv 7 A pn - 
hnmi.irv piogramme lias been issued, 'and the fol¬ 
lowing 'are among the papers which wall he j»n- 
s.-nted -Education as ,1 Mission, b\ Principal L. P. 
lacks, at the- inaugural meeting (t<> he hold at Bed¬ 
ford College for \\ onion. Regent’s 1 ’aik) pi (sided 
over h\ the president of the e onfen-nco, Lord (iorc-ll, 
on I)c‘ternluT 2$ ; Sc < ciiicl,ir \ ivliualion thiough Hand¬ 
work. hy Mr. B S. Colt,'on Dccemhu p i Mental 
IVsis and Mcntalitv, h\ Prof 1 . H. Pear, on 
fanumv 2; 1 lie Effects of Competition on Plant Life, 
bv Dr Winifred lhemhlev, and 'I he Soil and Plant 
(itovvlh, 1 >\ Dr. Iv. J. Russell, on fanuarv and 
Needs of the Modem Univri'Mtv, hv Prof. II. La ski, 
on Janu.crv q. I he p.ipc'i s to he read to the Cieo- 
graphtcnl Association have alrcadv been announced in 
Nmiki of Decnnher 8, p 4X3. On December 31 
“ Ivducation as* a Sc'ionco ” will be the subject of a 
joint conference at University College; Dr. J. C. 
ISIyxwell Garmdf and Prof. J. Strong will take part 
in the discussion. 
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Calendar of Scientific Pioneers. 

December 15, 1890. Jam^s Croll died. Known lor 
hi*, writings on physical geology, mi» li .is his “( lunate 
anil Time," 1X75, Croll was **Uu cssively a jomei, .111 
insurant C agent, an assistant .it the Amhisoni.m 
('allege., Glasgow, and keepn of maps m the inn. 
logical Suivev of Scotland. 

December 16, 1798. Thomas Pennant died. 1 ho 

author o! “KiUKh Zoology” (1700). 'British Ouud- 
1 ii|M‘ds ” (17X1), and "Arrtir /oologv ” (17K;,), Pen¬ 
nant, who was the friend of Binn.eus, Buthm, and 
Voltaire, was one o! tin* leading Biihsh /iKdogists 
ol his time, 

December 16, 1809. Antoine Francois Comte de 

Fourcroy died. \ le idler and eu‘ misn with a t.■ 1 « nt 
Jot otatorv, I * c >111 < ro\ did much to populatise the 
doitiuns of Bavotsier aiming his . eutnlt vni< 11, md 
witli la\oisi«r, Gu\ ton de Mone.m, and B<tthoIlr| 
pithhshc d the Melhocle de Nonienolatuse Chimupio,” 

17.S7 

December 17, 1907. Sir William Thomson, Baron 

Kelvin of Largs, died. I he s,,n of lame- I homson, 

piofessoi of mathemilMs .,[ B< llasl and hl.isijuw, 

lv hn\ was hoin til Bell M, |uiu* > 0 , iX_>_j Mtrt 

'Midway at Glasgow .md ( ambtidpe, and at Batts, 
white In 1 him* undei the influinit o| 1 ,i< >1 > \ 1 1 it and 
lv* gnault, m iS.pj la Was .ippomft d lo tin ih.ui o< 
n 1 1 uf d philosophy at (disOou, a pest he held with 
■.‘ii it distinction until iX«,q ki km was pie- 
< mini nt 111 the enlm not mils of (hems. Imi also ot 
,’inlical apphialion In pure s t 1, im e In- did 1111- 
poiimt work m 1 hei iim k|\ n mm magm t ishi and 
ihilrn-lv, In di oih naniii s, , 1 in | ihi ihcois of the 
it hei Bi -.ides 1o-opet at ldp with I ill ill lieu 

I 1 iiioiis in .itisi* mi naiui d plulosopln, 1 m w role 

>\<ral hundiid pipti- \>. m iimnl.ii if thin ite 
"'leimln lUsiiuminls he w *s umn.dh*d In him an 
di !>■ i lc i t r ii al measuring nisliuinenls ol ill kinds, tin* 
n 1 j 1 roi g dv inomc lei, siphon irmtili i, si indnid <<>m- 
p i'-", and sounding and tide 1 pi ■ dn ting machines. IB- 
W.ls pifsideill of the RuV.lI Xocnls fiom l.Sqo to I.Sqf 
uni 111 iXqj was i.uscd to tin pc cm igi He is hui n c! 

> le-idr \eWloll 111 West m 111 st e| \ I >I>< \ 

December 18, 1829. Jean Baptiste Pierre Antoine 
h*onet de Lamarck died. -Banian k B npaided as die 

foiindi i ol imcMhhi.ite /onions ills “ Philosophic* , 

/ c m> h>gn|in - appealed m iXoq, his “Uisto'ue des Am¬ 

in. m\ S.ms \ c i td>r« >•'” in 1X15 .* j. 11 « pul loiw ini 
siews (.11 evolution and c nunc 1.1I* d the dochinc of tie J 

II .uiMiiissmii of ,'Mc.jUited Lhatacdcis 

December 18, 1892. Sir Richard Owen died. 'I In | 
htM Iiunteri.in pmlessoi o| imiipai due m.itoim, and | 
! »1 * 1 supi t inn ndc 111 ol (In natural In-don colliitioii 1 
of the Bniish Musi um, Owen was one* of ihe ;'i< tl< s| 

' "in 1 n 1 pen at ms «•! Dai win and llu\hs Ills mu- | 
tomic .d and pala nninlii^u a! t<*sennhes n*fei lo j 
<\«tv id iss ol animal from ptoto/oa to man. 

December 19, 1887. Balfour Stewart died. \ ! 

meleoroli>o|s| and mugia (ii i,m, Balfour Shwatl m idr ' 
inipoitant iimmiiIio on rich.ml !• it and spec hum j 
analssis Ur ss.is dneclor ol Ki \v Obsenalmv and ! 
then piofessor of 11.it in al philnsophv in Owen’s 1 
College*. Mam lie stei 

December 20, 1913. Julius Scheiner died. \n ! 

assistant to Sc limife |e| al Bonn, Sdnimt, in tXS;, ; 
joined Yogd at Potsdam, wln-ie- he < allied out a | 
great variety of investigations in ustrophvsios 

December 21, 1912. Paul A. Gordan died. A ion- j 
tributor to the study of the rahadus of invariants and j 
<<>-invariiints, Gordan for many years held the chair 
of mathematics at Brian gen. IC. C. S. | 
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\ssountlon of I conomic Biologists, \,,\» min 1 IN Xu 
David Pram, pusMliiit, m the ilnn J. | Butler 

Metism,logic d lomhiMMis and di-i im I hr meteoto- 
logo al conditions known lo inlhniM. iIimwm ol 
plants .im cliMtlv tempcialuii, humnhix, md ludtt- 
H011 Ihe mlluencis .in- mos| m 11 k« d hi ( ontimntal 
1 hm in s, .is the amplitude and iluiaiimi ■ >I iln v.uia 
iimis . a e gualit ill.m m loiiu'ih hi.* I upland 

1 h< v nt hoih mi tin liosi-pl.im md ih* |*u i-i(e, hul 
lo judge ol (In K lull * I lei I 11 I- oil* n im i e ss ,, \ (ll 
l' s t (It* in *«u lh< hosl-p.u 1 site 1 omplc ' , mim * ihe iii- 
fluc lie « oil cither li'M m puasiie .dmn in u not *;m 
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ill rotilai I with iiilii)H<n, paitMtilulv at luph pic-- 
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and hydrogen lifjoratrd at t!ic eallioiD I' II 
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Jeffery i The electrolysis of aqueous solutions of alka¬ 
line nitrites with a’ lead anode and an electrometric 
determination of the constitution of the complex 
anion formed. The plumho-nitrite complex is 
(PbfNOj).)" for small concentrations pf lead in alkali 
nitrite solutions. Probably this is the only complex 
formed. The solid in equilibrium with solutions ob¬ 
tained from anolytes of certain concentrations is lead 
nitrite crystals, Pt^NO^.H.O. The colour of these 
crystals is approximately the same as that of the solu¬ 
tions from which they are derived, showing that the 
plumbo-nitrite complex probably maintains its identity 
in the crystals. A direct way of testing this hypo¬ 
thesis Would be by an X-ray analysis of the crystals; 
the (Pb(NO r ),) group should form a pattern regularly 
repeated in three dimensions relative to the cationic 
Pb atoms. -T. (.'. Nugent ; An inhibition period in 
the separation ot an emulsion. The system investi¬ 
gated was a fairly concentrated emulsion of benzine 
in water containing known amounts of stabiliser, 
i.e. gelatin 01 gum aiabir. If caustic soda solution 
is added immediately, then the separation of the ben¬ 
zine '('oinmences immediately; but if the emulsion 
is left undistutbixl for some time before the caustic 
soda solution is added, the separation of the benzine 
is retatded- This time lag may be termed the “in¬ 
hibition period.” Probably after an emulsion is pro¬ 
duced, the gelatin slowiv forms protecting layers 
about the benzine particles, and therefore the stability 
of an emulsion incmascs with its age. -N. R. Dhar 
and N. N. Mittra : Induced re.Tctions and negative 
catalysis. Indiaed reaction is proved to be of general 
occurrence. In oxidation reactions, negative catalysis 
takes place when tile catalyst is readily o.xidisable. 
The explanation offered is the hypothesis of the 
formation of inleunediate compounds. Expot imental 
evidence supports tin' view that one chemical change 
will either promote or induce another chemical change 
of tile same nature 

Mnncan Society, December i.—Dr. A. Smith Wood¬ 
ward, president, in the chair.--W. Neilson Jones; 
Note on the occurrence of Brnchiornonas. This alga, 
which appeared last year in rain-water pools at 
Regent’s Park College, had previously been reported 
only from btarkish water at Silverness, Stock¬ 
holm, and the Black Sea.—J. Burtt-I)*vv ; The dis¬ 
tribution of Salix in South Africa. In South Africa 
ten species or varieties ate known, and in tropical 
Africa twelve, only one being common to both areas. 
Usually each species occupies limited areas in 
one particular drainage-basin, so fliat cross-pollination 
is practically impossible. S. Woodii may be the con¬ 
necting-link by wav of Pondoland, the, Transkei, and 
Eastern Cape with S. safsaf in Rhodesia. Although 
the Orange River is isolated horn Angola by the 
wastes of the Kalahari, it is possible that these 
species, or a common ancestor, came from the north 
when the Cunene discharged into the Orange by wav 
of the Molopo... M Christy ; The oroblem of the pol¬ 
lination of our British Primulas Some thirty species of 
insect visit or frequent the flowers of the three British 
Primulas (P. vulgaris, P. vrris, and /’. elatior). A 
small pronotfinn have lung tongues and are able to 
effect pollination, but their visits to the flowers are 
comparatively rare, and inadequate for the perpetua¬ 
tion of these Primulas. Most other insect visitors 
are short-tongurd bees, totally unable to effect pol¬ 
lination. Some Coleoptern frequented the flowers, and 
seem capable of pollinating them, though in an ir¬ 
regular manner. Night-flying moths were suggested 
as the agents 6f normal pollitiBHon—a surmise advance^ 
by Darwin, - ' 
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Academy ot Sciences, November 28.--M. Georg s 
l.einoine in the chair. — P. Termitr and I;. Joleauil . 
New observations on the” “ nappe de Suzette.” fornu il 
of Triassic strata, issued Irom the Alps, and'.havii g 
covered at the Aquitanian [teriod a part of the region 
of the Rhfme.—P. A. Dangeard : The nature of li e 
spherome in the plant-cell. Reply to a recent cor . 
municalion by M. (iuilliermond.—G. MUtag-Lefflei ; 
Cauchy’s theorem on the integral of a functii 1 

between imaginary limits..M. de Sparre : The Vie 1 

of reaction turbines working under a variable load. 
I urbincs are usually constructed to work under full load 
Calculations are given for determining the efficieni 
under a reduced load, and also for modifying tlw 
design of the turbine, so that while sacrificing 1 
small percentage of clliciency at full load the c! 
ciency varies onlv slightly under large variations <■! 
kxul.-C. Sauvageeu and G. Denigia : The efflorescent 
of marine algae of the genus Cystoseira.—G. Cert 
The systems of Pfaff and the transformations of partial 

. A i 

differential equations,- J. Wolff : flic series X - - . 

K. Borel : Remarks on the preceding note.—G. 
Vallron : Integtal functions and their inverse functions 
(\ Camichel . Hwlraulic states of flow.—D. Eydoux 
The vniiation of energy round a jx>int of a rotating 
hydraulic machine.— G. Fontene: The two Loront/ 
coefficients of inertia for movements at high velocities. 
-- K. Helot : Tlw minor planets of the Saturn family.- 
M rs. Isaac Roberts : A >tnr which may have appeared 
in the sky since i«Xp2. —J. L«s Roux: Time in classical 
mechanics and in the theory of relativity.—-"A. 
Dauviilier : Analysis of the atomic structure. The 
author summatises the conclusions derived from his 
theory of atomic structure in a form of the periodic 
table of the (dements., showing the number of the 
superficial elci turns, the number of elec trons, and the 
quanta,—E. Rengade : The resolution of a salt in the 
course of the isothermal evaporation of a solution. 
Reply to a enticism of M. Raveau. - A. Kling and A. 
Lassieur • The separation and estimation of copper, 
lead, antimony, and tin 'I he analysis of white 
metals. 'Hie method is based on the eonversioti of 
the tin into a complex stanni-fluoi ide, ftom which the 
sulphide is not precipitated by sulphuretted hydrogen, 
with later application of,rapid electrolytic methods.— 
P. Thomas and G. Carpentier : A very sensitive re¬ 
agent for copper : the Kastle-Mever reagent. This 
reagent, an alkaline solution of phenolphtlialem, 
originally proposed as a test for blood, is an extremely 
sensitive reagent lor copper, and will show one part 
of copper in a hundred millions of water, and as 
ordinary distilled made with a copper still may CQtV 
, tain one part of copper in a million, special pre¬ 
cautions are nccessaiv in applying the test." In a 
solution free* fiom organic compounds the reaction Is 
distinctive, and is given by no other metal.—P. Robiif: 
The action of nitrogen iodide and cyanogen iodide on 
hen/ami<lirte.---C. Manlier : A meth<*l of fractionating 
liquid mixtures and its application to the preparation 
of a home-produced fuel.—P. (iaobert : The j&- 
crvstallisation produced hv annealing. The theories 
which have boon put forward to explain the re« 
crystallisation of motaK have been applied to mtf£- 
pret the results of experiments on organic compound^, 
vanillin, paraffin wax, beeswax, and cetim It; 
found that recrystallisation is, in general, Only ijioS- 
sible when the crystals are sufficiently matte able, Tr* 
mechanical actions to modify their crystalline 
wprk.—p, OUagewd ; The architecture of the tltfee 
principal volcqpip ectffres, pi the;C&nta? ntasslE-^P. 
C*rbl« : thp -eaSterw 'edge of the 
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Vefcorkmssilt-E. %*t: .the existence of a new 
rajflp^&fiv'e yimanotfon in the springs of Bagnoles- 
d^rOroo. tid'd its neighbourhood. The experiments 
de^ribed eiu be best explainc® on the assumption of 
tJ)o presence of a new simple ladio-aclive element, 
pfpyfiwOfially namedcmilium.—L. ltunoyer ; The graphi- 
eal’deitermination of average wiyd velocities. -E. Besjun 
and H. Oulheil : Relations between the direction of 
tba'cjfrus clouds at Paris and the barometric situa¬ 
tion in Europe, 'lhe results of an examination ol 
teil. vetirs 1 .Statistics.--Miss Ethel Metier ; | )„> licliens 

whitih attack glass and their mechanical anion on 
.stained glass windows of churches. The immediate 
cause‘of the corrosion of stained glass windows 
is the mechanical action "of the lichens; this action 
follows on the chemical weathering of the glass, itself 
accelerated by the growth and life of the ii’cliens 
The remedy suggested is annual window cleaning- 
IPlantefol The teratologies! spikes of f’/unf.jgo 
hutuolatn.-X. Dauphin^; The experimental produc¬ 
ts acceleration in the evolution of lhe conducting 
apparatus. Experiments on the growth of the root 
of the lupin, from which certain parts have been 
removed — !-. Obaton : The comparative shurturc of 
haves of the same age'and different dimensions. J n 
small and large leaves from the same branch and of 
lhe same age the histologie.il elements are pi acta allv 
the Smne magnitude for the parenchymatous, pan, 
and are also nearly identical in the Composition <>! 
the structure of the physiologically compatible \rin- 
r. Ireundler .,,,<1 Miles. V. Meuager and V I.aumit 
lhe composition of the Laminaria. The maximum 
pru|)Oi nuns of iodine, carbohydrates, and brown pig¬ 
ments coincide with the period of maximum insula¬ 
tion.—Bertrand and Mine. M, Rosenblatt : The dis¬ 
tribution of manganese in the organisms of the 
higher plants. A detailed slu.lv has been made of 
P lanK ’ Nicotian* united and Uium la„ceMii& 
mhrum. at different stages of gtowlh. The maximum 
proportion of manganese is usually found in the 
organs win it the chemical transformation*. ate the 
■■ost active. The seeds also contain a high piopor- 
t. -o of manganese.—M. Doyon ; The utilisation of the 
trog for the demolishnlion of the nnti-coagulalmg 
notion^ of the nucleic acids.—A. Michel: The fibril¬ 
lary tissue and nerve tissue of the elytron and dorsal 
°* ! ,1C Aphroditian Annelids.- C, Jiilin , m j 
Robert; New observations on the formation of th, 
c.irdto-pertcardic organ and of the epicardiuin in tin- 
oyzmd^ of Distaplia.—E. Roubaiid . l-Vniiih and 
longevity of the domestic fly. A minimum of (mo 
1 gffs is estimated as the average production of a 
normal fly, and taking the period of evolution bum 
to egg-lavmg as eighteen days, and it may he 
as low as thirteen d.nvs, from May i to September ;o 
‘ fly may give rise to 4000 billions (4x10“! — 

VT'; rc '«;l oysters on the coast of Madagasc.11. 

, er lhe services which radiography may 
■gutta- in the study of Ciypeaxter.--H. Heldt': The 
■^operation of (lie dirigible balloon in sea-fishing 
t lUi ydingible balloon has proved useful in rapidly 
‘ketqhmg out the nature of tin* sea-floor,, knowledge 
m J? , to llu ' bsherman. Shoals of fish arc also 
tayly Seen ; the balloon can hover over the spot and 
if™, sjffdals to the fishing fleet.—C. Noisrewnkl ■ 
and the relations between intra-ocular and 
Offiwcrapial pressure.—G, Bourguignnn ; The loealisa- 
fon ^E-yppisons nnd infections on the neuro-muscular 
-’man according to their chronnxy. 

_ Meuiopumr. 

VMvta, September S—Prpf. A. U. 
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hundred wtd lliiriy species have, bi^eti rtcurdttJ at the 
result of the work of xr\* 11 or eight observers. The 
wide distribution of mtifns may fi. regarded as due 
to man's agencies. E 1 . Quails, Local •rgm.blo- 
dmmg inllui n«s in South \ust r .,|iu I lie greatest 
feiin unpio\etnent at<M in Smith \usii.dia owes it> 
oiigm m Lake Ton,ms, w lifle Lake bionic is the 
somcc of aumhet ;ihm of piobabh equal nnpt*ovo- 
ment. 1 ho lull plotting of this umi.ill departure on' 
■ i map showed mntked minlnl! d<tiuuu\ holji to 
northw.iul and smithw.ud of the impioMtl area, bur 
cmltnj* ahmptli n the lake, showing that it wa$ not 
iluo to am spe, ial!\ t.ivouied simm hacks Se\ei«l 
Otllrr lakes sh.twnl slii-htei elletts of the s.m, u kind, 
proxitii* that e\apmalma hum tin 1 lakes was a vetv 
elluine l.ietm in i.un piothn lion inland. Lakes 
lot fells ami Krome weir (oiisidercfi to^elher lhe 
piobable run-olt rainfalls and the percentage of rain¬ 
fall finding its wav into (Ik* lakes were considered to 
he tn< i easing lhe lainfall is not ufained, ns 
forniei |\, in iiuniheiless small tesiM\oiis in the up- 
land'j, l*nt is' Inuind down t»t ilie lown levels, and 
final!) into l.iki s m swamps, wliiih f<n<l-tt) imjfrove 
rainfall loeall). It is consul, nd that the filling of 
laikes louens arid h'\n from the si a would make 
lh< whole area snulh-eus| t*l them i apahle of close 
settlement, espeeiall\ wh<n aid< d h\ pnipe|- usf 4 of 
the waters of the Muirav .and its rpeai northern 
trihukuiis One cause ol \iisfialian aiidih is lhe v 
i^iowlh of di oui^ht-i esisiant peienni.d xe^etalinn 
whit'h jeuulates e\a[*nalum ad\cis<'!v lo stonn de¬ 
mands for rain pindmlion, and pnviuis aca urliula- 
tion of water in inland lakes hi its own moisture r<2- . 
t|uiiemenls and h\ its pre\eiition of the foimalion bv 
(“losinn ol define (1 stie.mi rhanm Is. I Inman ooeupn- 
tion tends to in»pio\e rlunate l»\ ie.»s.»n of forest 
destnii'tion and the substitution of ai,is S ami crops 
for drou^ht-resisiant \« Relation, bv >\ater storage, 
and the tapping ol unde i ip mind watei supplies.-- 
!' fl. baby A new l\pe of b.uonufu I ||. I.aby : 

\ cfia\it\ melu. 

Su>\) 

I.innean Society of New South Wales, St ptember 28.- - 
Mi. (1. A. Watei house, jciesident, in the chair,— 

1. G. Sloane : Desniption ol a new ti^ei hi-etle from 
the Wvndham district A new speii.s <jl C^rindelu 
was dc’scrdied. 1 ,. Harrison , Note on the pikniciytM- 
tion of hogs’ cpk s * 1G "nils are recorded of observa¬ 
tions on the pitfiw ntation of the * in some Aus- 
tialian spades ol the genera lamnodynastes, P.seudo- 
plirvne, and Ilyin. > Ik W. I crguson / Re vision of the 
Aiuycteridcs. I’ait vii. : Hvboribynclius and, allied 
genera. A small ^ioup ol ^eiieta luiving aflinities 
both with the A< ^nlliolophus-Gubu orrhynchus and the 
I'uomid complc-xes art dealt w ; th.—C. T. While : 
Nol.s on the ^emis b'lindcrsia (fain. Rufacead. Th« 
kenus blindeisia, founded bv Robert Brown in 1814 
on F. auslraU.s, the common “crow’s ash ” of Quoins- 
land or “link” of New South Wales, consists <if 
«i^hteen species, fifteen of which are found in eastern 
Australia. I he ^euus includes some of the most valu¬ 
able timber tires of AiMialia A. B. Walkoui ; A' 
«.pet'inien of N<v^j<<‘ratliic>psis from llu* Lower Coal 
Measures of N< \v South \\ales. A lar^e ‘-preimen of 
\(Vk f k f(V raihiopsis showing radiate arrangement of the 
l(\av«*s was dc'sc ribrd. All specimens previousjv 
described with ibis arrangement have been obtained 
from the Upper (Newcastle) Coal Measures.- -Marjorie ' 
f. Coiling : lhe mangrove and salt marsh vegetation 
, near Sydney, with special reference to Cabbage Tree 
! Creek, Port Hacking. The nvm^rove fomwitdon-—the 
ijoutei'niostr-^is ^ eh^iracierised' by die ” 4W0 species, 
vtectimtitudu rfud Ae&ictms fttaius: in the cnh. 
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mar^h- the inner—two plant associations, (a) Sali- 
Lurnietum and (b) Juncetum, are recognised. At Cab- 
bage Tree Creek drift «and has been raising the It \ r 1 
of the marsh for some yonfs, ami Jwn<etu»n, the mar¬ 
ginal assoiiation of tin 1 s.iltnuish, is invading S.ili- 
roinietum. A. M. ben; I)<si riplion ot new spe< i, s 
of Australian (uieoptcra. Part xvii. Thirty-nine 
xjiecics art! desti ibed as new, belonging to sixteen 
genera in the families N’itiduhd.v, Malruodetmid a*, 
(.’In vsonu liday Krotv lid.e, laulomu hid.c, and Coivlo- 
phidax 

Royal Society of New South Wales, October ^ Mr. 
E. F. Andrews, president, in the t haii R 

Tenfold • '|la csstnii.d nil of r/niun //avcu'rn.\ 

(Smith). '1 lus tea-tree grows extensively in the coastal 
and mountainous distikts around Sydney. The 

average yield of oil is about o S pei cent, from the 
distillation of \ ton of mat* rial. The principal ton- 
stituents ate a- and /Tpin, n<\ atom.ul' ndi< ne, rude«- 
inene, de \ 11 on oi a I ot \ emit smnl, leptospennol (new 
liquid pin nol), small amounts of citral, and uniden¬ 
tified aboliolit bodies. J. K. Taylor; A note on 
clurhistry of Kunajong seeds \ syrupy led oil was 
( xtraeted from the s, eds with a solvent; sotm could 
be obtained by subpeting (hem fo pressure. The oil 
b* longs to t lie semi-di \ ing giimp of vegetable oils. 'I he 
oilcake remaining after pressure treatment is compar¬ 
able with otln r takes C. \Y Mann- Prelintinatv 
note on the or cm rente of porphviitrr intrusions at 
Yass, New South Wales. It was thought that these 
beds were Hows of volcanic mater i.d whiih had issued 
rontemporaneoiish with the formation of the inter- 
bedded sediment u v ro< ks New • \ idi nee indicates 
that alter tin- deposition of the snlimentaiy material 
the beds of porphyry wire inti tided into their 
prostnf positions. 'The rinks o<( lining in the up|>er 
side of the sh< If of porphyry arc thin beds of breccia 
formed by the inclusion of Iragimnts of sedimentaiy 
forks while the molten magma w a** in process of 
intrusion towards the suifacc. 

C \i*f. Towm. 

Royal Society of South Africa, October i,>. Dr. |. 1). I*. 
Gilchrist, president, in the chair. Miss M. R. Micheil 
Some ohsei y atioiis on t lie elicit of tire on the vegeta¬ 
tion of Signal Hill. Within three weeks of a bush lire 
in Felu uai \, ipip, \y Inch kilk d the af r lal par ts o| plants, 
some had put up \igorous shoots, notably Asparagus 
Kipnisi\. I bey yyere perp, luated by regeneration from 
the und< {ground par Is or by set d I be lire stimulated 
erosion. It y\as favourable to the spread of tin 
Rheiiostcr bush, no lyiibnce of < indication of sjxries 
liy burning was obtained Miss A V. Duthle The 
morphology of ,S t’lai^mlla piuinla lire species is an 

‘ annual ou lining in abundance near Strllenbosch. 'Illy 
base of the vegetative leal contains yvell-defimd acren- 
c In rna communn at ing with the atmosphere by stomata 
which are confined to the align! it -an face of the leaf 
and the leaf-mat gin. Tin root- ate destitute* of mot- 
hairs, and contain an endophytic fungus. \. R. K. 
Walker; Note on a speciim n of Pltacops afriuinns, 
Take. A nodule containing an internal cast and a 
mould of the e\t« rn.il sm face of the thorax and tail 
of the trilobite Phacops afrit aim*. Take, yvas described. 
Kadi segment of the axis ot the thorax bore a strong 
medium spine, and the thorax yvas composed of eleven 
segments. }. \Y. F. <iunn, M. Goldberg, and |. H. 
Ferguson ; A note on the pltatmacological action of 
Si-ilia Coopcri, Hook Fib, S. Ro(*fr*ii, Faker, and 
A. Umccacfolia % Baker. F.xtracts of these South 
African species of squill have similar effects on frogs 
and mammals to ,the extras made from the digitajift- 
group, such as B. maritima, though they are less 
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poisonous. They all contain gUicoiddes.-C. > 
urobbelaar ; Some South African Par*onphn 
mid;v, Fisch. The conditions fa*- uring ‘ natural 
fection of stock, the effects of infection, and •< . 
g» n< ral distribution of the family in South Africa n 
noted Isulora (Phtsa) tropica, Kiauss, is the ip*,,, 
mediate host nf Param phi\tomum , alienphorunt, Fi '» 
II. Some tremafodes in the South African nnura id 
the relationships and distribution of their hosts, (’ 

Pijper and H. Zwarenstcin ; The “ Account Book" ,.f 
Ian Has/ing Ian linking practised as a surgeor .* 
Cape Town , his “Account Book” starts at 1730 • d 
runs on < ontinuouslv until 1767; it throws liglit on 
lib* nf Cape down at that epoth.- J. Moir : Col r 
and chemical constitution. IT. ib; F1111her p 1-. 

c< llaneous observations, T he position of the abs»,*|i. 
lion hand is given for ten finthei cleiivativos of hep/ 
hvdiol, twelve further derivatives of pluMiolphthak m 
five derivatives of quinolinic acid, eleven fuilbu 
triphenvl-i m binol dyes, and ten other substances e,n 
rm ini with colour and fluorescence 


Books Received. 

Olaas Cnmpletas v Forrespondencia Fienlifica d< 
Florentino Ameghino Oirigida por Mfredo I. Tm - 
,, 11 . \'olumcn 1 * \ icla v Obi as del Sahio, Pp. pin 
Ynlumen 2* Perm 1 nos Tribnjos Cientifiros. Pp 
77;. fT.a Plata : Minister,* des 1 'iavauv Publics.) 

\ Treatise mi Proliabililv. Bv ]. M. Kevins 
Pp \i + -p’b. (I.omlon • Macmillan ruid Fo., Ltd 
iS\ ikI 

Rays of Positive FTectiicitv and their Applicator 
t<> ('lw mit ul Analyses. By Sir ] 1 Thomson. (Mono 
graphs on Physics) Second edition. Pp. \ 4 - 237 1 • 
pi lies. (London’ I ongtnnns, Green and Co.) ifb 

net 

i be Kb merits* of Sn< i tl justice. Bv Prof. T.. 
liobhoiise Pp. 20ft. (1 ondon G. Mien and Unwin 

I .td ) ins hi. u, t . 

British Astronomical Association • Observer’s Hand 
hook for rn?2 Pp T>. (London * E\re and Sjjottis 
vvoode. Ltd.) Members, ts. (ut. ; non-members, 2* 

\ Handbook ol some South Indian firassec. B’ 
Rai Bahadur K. Rnnga \chanvar. Pp. vi+^iS 
(('alcutta : But (< rw ortl\ and Fo , Ltd.; London : Con 
-table and Co., Ltd.) 4.ft rupees. 

A Critical R< vision of the Genus Eucalyptus. B 
1 II Maiden Yot. Part 0 (Part 40 of the com 
pleie work ) Pp. ii t 2b 1-2*10 + plates 200-203. (Sydney 
\Y \. Gulliik) v- dd. 

Ph\ sikalisc lie Rundbh* k<* Gesatumelte Reden um 
\ufs rt/e. Bv Max Planck. Pp. iv rbft. (Leipzig 
S. Hii /el.) bn mar ks 

Nutrition de la Plante. Bv M. Molliard. J. 
FThanges d'ham et de Subst mces Minn nles Pp. xivH 
II. h'ormnlion cks Substances Tcnaires* Pr 
v i e |^ft. (Kii( > vclopc'*cIie s< ientifioue • BibHotheoue d 
Physinlogie et de Pathologic Yeg^-tales.) (Paris 
(i.aston Doin ) 2 \olx., 14 francs. 

(Tu'ui’cxd Reactions and tlu ir Kcmntions • A Guid 
and Reference Book for Students of Chemistry. B 
Prof. I. \Y. D. Hackh. Pj>. \iii- 1 nft. (Philadelphia 
P. Blakiston’s Son and Co.) 

Philosophy and the New* Physics : An Essay on th 
Relativity* Tlieorv and the Theory of Quanta. ,B 
Prof. L. Rougier. Authorised translation from th 
author’s corrected text of “La Materialisation d 
PEnergie ” b\' Prof. M. Masius. Pp. vi+t^^b (Phtla 
delohia: P. Blnkiston’s Son and Co.) 

Western Australia. Astrograpbiq Catalogue icjco-r 
Perth Section, Ttec. -31° to -41°,'‘from Photograph 
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;aken and measured ut the Perth Observatorv unde? 
?he direction of H. B. Curlexvis. Vol, 13 : Mea-ures 
,>f Rectangular Co-ordinates and Magnitudes of 0S70 
Star Images R.A. o fl to o' 1 on Vlatos with Ccntn s m 
Dec. —35 0 . Pp* 5 1, ^ ‘4 : Measures of Reitan- 

gular Co-ordinates and Magnitudes of .-3,753 Ss.u 
Images K.A. 6 1 * to u h on Plates with Cum is m 
Dec. -35 0 . Pp. 113. Vol. 15. M< n-uios of Rectan¬ 
gular Co-ordinates and Magnitudes ( .f 22.130 star 
Images K.A. t2 h to i8 h , on Plates with (Vntns in 
Dec. - 35°. Pp. 107. Vol. it). Mm^iii.'s of kic-lan- 
gular Co-ordinates and Magnitudes of in..'77 Mat 
Images R.A. iS h to 24\ on Plates with Cecities m 
Dec. -35 0 . Pp. 04. (Perth: Obsrr v.ttot v.) 

The Tragic Sense of Life in M< n and in Peoples 
fix Miguel de Unamuno. Translated h\ J. E. Craw- 
tord ditch. Pp. x.\\vi 1-3*2. (London’ Mai mill.m 
tiul Co., Ltd.) 17s. net. 

The \\ ’nr List of the Univer-Ov of Camhiidge, 
0114-1018. Hv G. V. Catov. Pp. \i\ H»iti ((',1111- 
hiidge: At the University press.) nit. 

The Disliihution of (was. Bv W.drei Holt Fourth 
i dilion, rewritten and enlarged Pp. w i -f- (>«>*> 
(I ondon * Benn Bros , Ltd ) 50s nit. 

Train} d ’hmhi \ ologie di s Verlt'bies. 1 >\ Pi of. \ 
Ihnehet. Pp. wit ho?. (Patis- Masson it Ci< ) 
tm fianes net 

Notts siir les Pmpiieti’s foudaim nl.tles d. I.i 
Matihre. B\ Pi of. J. Lemaite. Pp. 55 (Li<g< 
South'* Industrielle d‘\rts et Meters) 

Directive Win 1 # ss Telegraphx . Dilution and Posi¬ 
tion Finding, etc R\ L. Il Walnt (I'uhniiMl 
Piimer Series.) Pd. xii t f2j (I ondon. Sir I. Pit¬ 
man and Sons. Ltd ) 2s. (V. nr:. 

Everyday Life in tin Old Stone \ge Wnthn and 
illustrated by M. and (' 11 . B Ouuimll (Fxerxdix 
life Series, I.) Pp \+ jm>. ( I ondon R T. Bit — 
ford, I.td ) 5?. net 

Homework and llobbx Horst- Ldtlul hv H C.dd- 
'vell Cook. (Perse Plavbooks, No. n) Pp. \ii ( 58, 
fl ondon : B T Batsfoul, Ltd) t\ h,/ mi. 

Iron-Founding. Bv B \\ hitrlex (Common Com- 
im* dhies and Industi ies Sei if s ) Pp. \ j 151. (1 ondon 
Sir I. Pitman and Sons, Ltd.) w. m t 

\nplied Calculus • An Intinduilop, T< \l-l-ook. IL 
1 ' F P. Bisacn-. Pp \\i(44<> (I.ondon: Bl.ickh 
and Son, I Id ) tow 6d. net. 

Prohlemi di Filosofin Botanica B\ \nfonino Boi/i 
Pp. 344. (Rome : G. Batdi.) ho die 

Organic S\n theses* \n Annual Puhlii at ion of 
S itisfactory Methods for tlie Prepai.ition ot ()ig,un< 
Chemical 4 :. Vol. 1. Pp. \iiiH-Sj. (\i w A’oik I 

Wiley and Sons, Inc.; London Chapman and Hall. 
Ltd ) hd. net. 

The Passing of the Great Rate; or, the Racial 
Fasts of European llistorv. Bv Madison Grant 
Fourth revised edition, with a Document,irx Supple¬ 
ment. Pp. xxiv +476+maps and rhaits. (f ondon 
G. Bell and Sons, Ltd.) 14s. net. 

Nexv Malhematieal Pastimes. Bv Major P \ 
MaeMahon. Pp. xfnh. (Cambridge * At the Uni- 
wsity Press.) 12.?. net. 

Elementary Anahsis. Bv Prof. C M. |essgp. Pp 
'iii + 175. (Cambridge • At the University Pn<s.) 
"v. 6d. net. 

Sarruniung Vieweg. Trigo-fragcn mis d« n G< hit ten 
der Naturw issensfhaften ttnd der Technik, Heft 50 
Denkpn und Darstellung: Logtk und W'erte Ding- 
lehes und Menschliehes- in Mathematik und Natur- 
Cissenschaften. By E. Study. Pp. iv-4-43. (Braun- 
M'hweigt If. Vieweg & Sohn.j 8 marks. 

Die , Wissenscbaft. Sammlnng von Einzddar- 
Gellungez? aus den -Gebieten ■ der Naturwissonschaft 

’ NO. 2720, VOL. ioSj 


5 19 

und dvr Technik, Band wi. Die Entstehung der 
Koutincnte und O/eane. By Ptol. Dr. A. Wegenetv 
/write auflage. Pp. \ iii 4 135. (Braunschweig: l 1 . 

\ ie\v eg X Suhn.l 30 matks. 

\it Almt-uv . Meteoiologie d t)liu«. British 
M< l» orologn at and Magmtii: A eat Book, I 0 l 4 * 
Pat t 5* Re*., .hi Mondial, 1 «; 14. Monthly and Annual 
Munmaites o| Pnssure, leuipetaime. and Precipita¬ 
tion at land Stations; gemiallv Ivxo fm each T«*n- 
1 >egt11 Squ.iu* oj Latitude ind 1 ongitude Pp, VX t 
ii2. (1 ondon II M. Stationeiv Otlne ) iS\. net. 

\\« hi 11 1 Raet oh.1 di Siiitti Botanui. Edita da. 
Pi of. I Mailelh. Vol. (hiinto, Pat te- 1 Pp. 335 I 
plans .md map- (l'imi/r : M. Eiui ) 

Patents and < hettm d Resiaieh. Bv 11 I'.. Potts. 

Pp. vt 1<)K. (I i\eipool. Univttsitx Pies-.) S.v, tv/, 
net. 

('onsidi 1 .itions stit l'l'.tte \ivant. Bv f liarles 
jam t Dtiixii'uie Pat tie ■ L’lndividu, la St wialite, 
la Pai lln’nogent -e et la Mart au Point de \ ue Oithu- 
hioulK.pi' . Pp. toh. (Ik auval- Dmnunlicr et 

1 Iague ) 

La Geographic de ITIisloue * (,i om aphie de* la 

Pai\ et de la Guitr* sut Teitf- et sur Met*. Bv Jt'.an 
Biunhts et ( atmlle \ allattv Pp xi 7 ,fl (Patis: 
F. \1 1 atl ) JO fl ail! s list. 

IIk II.nulls ol I tie Bt ing Sis la .dims delivered 
at tie Roxal Invhiution. (Tni-tm.i- Holidavs, rtj20- 
itl.M. I>\ P.ol. |. \ l hoMison Pp svi I .’72 t 

l() plat. -. (1 ondon : \ M.lio-e. I id I ox net. 

'I h« \ i ai-hook of th# s t leutilie .md Lt amed Socie¬ 

ties of (in u Btiiain and Inland t ompili d from 
official souiiis 3Sth annual i--m Pp. xi'li t 3()h. 
(London (' (it illiti and ( <■ , ltd) 

LaPhxsujm I hi 01 upie \om< Hi . B\ I h ! I'aeotho 
Pp \ iii I 1X2 (Pat 1 - (i.nillliet A dial s >t ('ie.) 

1 2 fi am - m I, 

\ 'I. \t-book o! (r.-ogi aphx. BxG ( h\ Fourth 
(dtiinn Pp \six t 527 (londoii 1 itivrisily 
I ul 01 ml Pi e — , 1 -txl ) «>\ 0 / 

Ah it 1.1 ofogit. 1 1 Oltke An Aiuusiix. Biiti-h Rain- 
lall, 1020 Iht Sixtieth Annual \ <»hnnt ol tin* British 
Rainfall ()t gani/ation Repoi l on tin Di-n ihution 
of Rain in Spate and lime o\< t the laili-h Isl. s 
(luting tlie A’e.ir io?o as tecorded In about 5000 Oh- 
s, ixits in (»teat Btiiain and helarnl. Pp \wiiH 2S5. 
(London ILM. Statiomiv Otlne) 12s. <•(/. net. 

| )i p.u linen! of S< n ntifie and IndiMml Resenrtll. 
I!i< I’hx-ti- and (hunistix ol Colloids md their 
Biaimg on Industital Out slums K< pott of a (icnetrd 
I )|s( UssJ.HI II. Ill 11.1111 1 \ l.\ Ihr l-'.H 1<I.I' -"(ifiv ami 
ill. I'lllsl.,.! S.H lf!\ ..1 I liui. 'n "U Sill Oifdlxr, 

|'[) II 1 Mill. (I. .Mill.Ml- II.M. Si. . 11 .Ml.-n oriii-a.) 

2s. <>./. mt. . 

§R(lativisti ('oiifeinpoianei A aihingcr h.insfein- 
Rougin’ Spengl. r LTdeah-Ino Auuale Rt lativisino e 
Rixohi/ioiie. \. ! ilgher. ln/a edi/ioue P|>. 81. 

(Roma. Lihrerta di Si mi/e e Lettuc.t 3 lire. 

La Loi de Newton esi la l.oi Unnpie \ lihone 
Me.aimpie dt l’Umvns By Ma\ Ftamk. Pp. ivY 
15X, (Paiis: (raiiiliier-\ illars et (Fit ) 12.50 francs. 

The Frnmcxvoik ol Wireless Ttlegraphx * A New 
Theory of Klecttii Wave Sources and Propagations, 
with Rational Applit atioiis, Bv R. < . t/alUtti di 
Uadilhac. Pp. 4X. (London: ('toshx Lot k wood and 
Son ) 35. h,j. net. 

Depaittmiu ol Applied Statistics (Coni put ing Sec¬ 
tion), University ol London, Umvei-iiv College. 
Tracis for Computots. Edited by Prof. Karl IYarson. 
No. 7 : T he Numerical Evaluatn.ni of tin: Incomplete 
13 -Function. By II. E. Soper. Pp. 53. (London: 
Cambridge University Press.) 35. 6d. net. 
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DeciMif« 10 

ndthN^anf i<i- (Dt'inifttolngy SKrtloiu/at 4 Hi) ~-Maj«*r 

, A V H Milrirr Diathermy in tin* Trcatinvnt of Lupua Krvthoma- 
tonus. 

LlifNUK Hot im or London, at 5 — Prof. O f! Bourmi: The 
llanlu^lft'. a II roup of CriMnet-a ~F. A Potts- Narrative of the 
Uttrnt-gu- Jn-titiithm F.vpnlitmn to .Samoa 
NEwrontv Hocim <nt Knur's t't>!l>-y*-, Strum!. WO 2), at 5.- \n- 
, mittl (linivral Minting. \t 5 15--11 C S. \Nnltors- Un*fk and 
RofrtMi F,ngin<t j iliig I nit rti intuitu 

'London MtTMvwttii ai, .Sot jitv iat Uoyal Astrotininical Society), at 5. 
' ' H. .leans The N'-w Dvnrnnif'rt of the Quantum Theory (Lec¬ 
ture)' The follow mcr pnprrs will l>o taken «* r*nd --W 1*. Milne 
Tbe llelntIhtwcin \polnritv and Clfbsth'a Mapping of the 
Ouhio Kurt nee ,u a I'luni Mt-s <1 1) Mt«hl • (Vrtain Types 

of Plane PmeniMil t'liive*. II M ShalTei The (Jeneral Theory 
of Notnlmnnl lLI»tiut\ Puudit Omlh L'pndhvuya (1) Note On 
ftaiiMfi's Qimdinti'* Idcjititv (2) A (onernl Formula in Gubio 
■ Ynrm*. -J. K \\ iltou Gihln.'s Phenomenon in Fourier’s Senes 
* and Integra I* 

I«ST»TttTf>a <» Minim, on Mitu.i.ujiot (nt (imlogli al Society), 
'ot ft HO — PisciiFMon on Pnp<r l»y II. F. Collins The Igneous 
Rock* of tin PiMYinfc of Huelva find the CJeni-^is of the Pvritio 
Orchodies - \. V Kri‘ Underground Working of Wide 1’yntio 
Orebodjoa 

Horst. Aiikinu in u Sot un frit llov/il Society of Arts), at 5 10— 
►^'npt. F M tIm*n lieirlopincnt of the Fightut-r \eroplanft 
Hour err <n \m rimers, ot r. 

Ckilii Knot Soiim ut Komi Samhirv Iii*»titotei 1 at ti Mm 
von \\ vat ■ Vital McrnontH in Art f l fuelling 
I.v»tiT(Tion of Kimhuiai I-.niiixm os, iitfi [,. II A far r ludwc- 
tion-tvpe Svnchiono'H Motors 

,, Co*« nf-TK [v-sriTi rf at 7 HU K F Sargeant • (ft) The Piepnretion 
of Concu !<• A p! „■ i egfiti's , lb) Moving hoi in*. 
rmwiCA! Horn it at S. () T. Morgan ami «T J) Ain in Smith 
HcKcnrchcs on It.-Mdual Aflhitlv and Oo-urdiufition Pint VII, 

(Vihaltn* I ak.es of tl'- Miiari'i Series 
IxartTi tiov ot \iroMroijr f.Nr.nmis 'London <ii admit*'*’ Meet 
lllg), ftt 8 II Cimtteiton The Di^ign of \utoioohile Clutches. 
fUsfpltV Cl t o nt S is - V K lt»n«i<k The Notion of Dyes in 
Colour SensitiMnc nnd Devimt ising Div Pint*- 
Korn, floriirv or TiioiMisr Mh*mm ind TTroitvi at 8 15 —»I>r A. 
Hnlfour A \fi d < al and Sniutmi Himhv of Miiuutuu Past 
Prc-ent nnd Futme 
Sotiftt or Wrap ouh at 8 30 

b'limw. PutMBIR K! 

iNRTTTlir Ot Intwrnm , fl t nw% vi Society of ViU) at A -,T. Pater¬ 
son The Ojiei at ,i>n < f a Koad Dinti ihuting Airencv 
iNSritt'Tlov or Mi.iH\nii\i IInoimhih Mitchell • Conveying 
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has prodigiously increased. Numerous taverns, 
. i ('Hires., and public establishments which heretofore 

Jf , burnt coal, now use coke In the total exclusion of 

t , ( , 1 

* - | .ind in o\ir\ numii.u toi v which recpiiifs 

i c*\lt*u*sj\<• li^htin^ or luwtm:;, l;,is ;u\d coke me 
) now thr means joint 1 \ emjdoved " It would thus 


appear th.il, a e»ntm\ ago, the I ondnn ^»as under¬ 
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coal at moderately low tempeiatmes, supplied the 


puHlic w ilh two " smokeless 11 coal pioduets, 
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Carbon Monoxide in Public Gas Supplies 

ORK than ordinary interest is aftathrtl to 
the Report before us. 1 inasmuch as it 
deals njtli issues ol considerable important t from 
Ihe points of view both of national economy and 
of public health. To understand the question 
involves not onlv some knowledge of the history 
and conditions o! public gas supplies (luting the 
JMSt ct 11 (u r \, hilt also a light perspet. live m out 
views as to the most economical solution of the 
tlomeslit. smoke problem. 


possible the abandonment of the burning of raw 
coal m houses, nlhet s, and public establishment;!. 

As time went on, liowcv er, cast-inm n torts were 
replaced bv those ol lueel.iv in the gns-wotks, with 
the natural result that lusher t arbonisinp; tem¬ 
peratures were employed lint even lilty years 
ago, when this eh.nice had become universal, the 
chief object ol the gas umlei takings still 
remained the production of a i oal-gas of tiij^h 
so 11 -iIhtmina111power togethei with a coke of 
such " medium ”, porosity and texture that it 
would answer most domestic 1 ucl ic<|inreinents. 

1 he i oal-gas of fifty- vears ago would probably' 
(ontain (about) 025 pel i cut. of (XL, (10 of CO, 
50 of “heavy hydrocarbons,'' 400 of methane, 
450 of hydrogen, and 475 of nitrogen, and its 
p 1 oss calorific value would he (about) 700 
B.Th.U. per cb ft., measured dr v, al 0o° F. and 
40 in. barometric pressure. 



for nearly eighty years allot Ihe establishment 
of the lirst public gas-woiks in f.ondon in the 
year 1S14, the gas undertakings m (lie.it Hiitam 
supplied their customers vvilli what has been 
called a 1 straight t rial-gas, ’ or, in other words, 
with a gas obtained by the cmbonisation of a 
bituminous coal (sometimes mixed with a small 
proportion of “ carmcl-coal ”) in relorts. In the 
early days ol tin- industry, cast-non rtlorts were 
employed, necessitating the use of comparatively 
low tempo attire* (640-750° C.) and the pro- 
duction ol a rich lighting gas and a “ soft “ coke, 
which latter could be utilised effectively in domes¬ 
tic fire-places. It is significant that the name of 
the first London gas undertaking was the (Lis 
Light and Coke Company, and that Frederick 
Arcum, who in tSirj wrote the first descriptive 
treatise on the manufacture of coal-gas, was able 
to say that “ the demand for coke m the capital, 
since tlie establishment of the gas-light works, 


1 G.» Regulation An, 19,0. Rep.m to llie ll.nrj 01 Trade of the 
oeiwUnehlnt Committee on Carbon Monoxide. Pp. (Cmd, in,] 
fLondon . H.M. Stationery OIKm, i2.net. . 
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\\ ilh the rapid development, Irom iStyo 
onwards, of incandescent mantle gas lighting, 
which followed (lose upon A. von Welshach's 
inventions in Germany (tSSg ,,5;), and the con¬ 
current increasing use of gas for cooking find 
domestic heating purposes, which were the out¬ 
come of Thomas Melt Iter’s pioneering efforts in 
this country, the need of a lie'll gas of high self- 
illuminating power diminished, and eventually 
ij almost disappeared. The demand arose for a 
j cheaper gas of medium illuminating (say of 15-17 
candle-power) lull good heating power (say of 
about 600 B.I'll.I'. gross pei cb.ft. at 6o° F. 
and 40 in. barometric pressure). This led to 
raising the carbonising temperature in the retorts 
up to tooo° C. or more, and using “ re¬ 
generative ” methods of firing the retort 
settings, whereby some 12,000 t b.ft. of gas 
per ton of coal wen; pmduced, containing about 
2 5 per (cnt. of CO.,, b o (if CO, 4 5 of heavy 
hvdrocaiirons, 440 of CHj, 50 of II.,, and 50 
of N 2 , and having a gross calorific value up to 
abotft 600 B.Th.U. per cb.ft. at 6o° F. and 
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;o in. barometric pressure. As the carbonis¬ 
ing temperature increased, however, the residual 
coke became gradually harder, and therefore less 
suitable for domestic consumption, especially in 
an open lire-placc with low draught. Indeed the 
gas undertakings soon found themselves in the 
position of producing a coke which was neither 
a good domestic fuel nor yet a high-class, hard 
metallurgical coke, with the result that its profit¬ 
able disposal was often a matter of ditlirulty. 

An obvious way out was to convert part 
of the coke into "water-gas,” |»y one or 
Other of the processes which had been deve¬ 
loped since the first I.owe plant had been installed 
in (Ireat Britain at the Leeds forge in the year 
1888. And In mixing some water-gas with the 
coal-gas, a larger proportion of the potential heat- 
units in the coal taken into the gas-works could be 
sent out in the form of gas. Moreover, water- 
gas is cheaper to produce, and has an even higher 
calorific intensity (flame temperature), although 
the thermal elliciency of its production is some¬ 
what lower, than that of coal-gas. Another im¬ 
portant advantage about water-gas is that the 
plant for producing it occupies a much smaller 
area than a coal-carbonising plant for equal 
gas-therm yields; and, moreover, its operation is 
so comparatively easy and labour-saving that, to 
the harassed gas engineer, it is “a very present 
help in time of trouble,” r.g. when coal supplies 
are unduly short or the demands of labour ex¬ 
cessive. Up to the outbreak of the war, how¬ 
ever, British gas undertakings had been oom- 
mendably chary in using water-gas; indeed, it is 
probable that in the vear 1913 ihe proportion of 
water-gas sent out did not, on the average, exceed 
(if it was as much as) 15 per cent, of the whole 
gas output of the works. The public would, in 
that vear, he supplied with a gas of an average 
gross calorific value of about 575 B. Ih.l’. per 
cb.ft. at 6o° F. and 30 in. pressure,' of which the 
content of carbon monoxide did not exceed 15 per 
cent, at the most, and more probably in the 
majority of cases would not he greater than 10 per 
cent. 

It may here be mentioned that in the United 
States, when 1 the manufacture of water-gas 
originated in 188c;, the policy of converting the 
coke into water-gas and of carburetting the latter 
with oil-gas had, long before the war, been pushed 
almost to its extreme limits. Thus New York 
had long been supplied with a mixture of about 
one part of “coal-gas ” with as much as six' or 
seven parts of “ $$*rburetted water-gqp ”; 
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Chicago with a mixture of one to five pan : 
Boston with a mixture of equal volumes, and > 
on. In 1917, the New York gas contained, on , 
average, about 3 0 per cent, of CO,, 37 0 of Cl >. 
12 5 of heavy hydrocarbons, 200 of metham. 
300 of hydrogen, and 7s of nitrogen; and it. 
average calorific value would probably be abort 
f>75 B.Th.U. per cb.ft. at 6o° F. and 30 in, bare- 
metric pressure. 

During the war circumstances arose which 
lully justified, as a temporary measure, the relaxa¬ 
tion of some of the conditions formerly itrtposnl 
upon British gas undertakings, which were per¬ 
mitted to supply gas of much lower calorific value 
and higher water-gas content than in pre-war 
davs In the circumstances this could not well 
be helped, and it was endured by consumers with- 
out complaint as a war necessity. Unfortunately, 
however, the gas industry, having thus been 
liberated temporarily from former controls and 
restrictions, yearned for a more permanent 
emancipation therefrom; and so what may be 
termed .1 strong “ hie and liberty ’’ movement set 
in, more particularly in the direction of supplying 
gas of lower calorific value, on the plea ot benefit¬ 
ing the consumer bv giving him cheaper gas- 
therms than otherwise he could obtain. 

At this point the Fuel Research Board stepped 
in, at the request ol the Board ot Trade, with the 
object of advising “what is the most suitable- 
composition and quality of gas and the minimum 
pressure at which it should he generally supplied, 
having regard to the desirability ot economy in 
the use ot coal, the adequate recovery of by- 
produits, and the purposes for vvhii h gas is now 
used." The answer of the Fuel Research 
Board to the prevailing view in the gas 
industry “that the elasticity in manufacture 
can (k’-sI be secured In the fixing of a 
siilliciently low calorific standard ” was some¬ 
what vague and hesitating; but the- Board rightly 
based its recommendations upon the principle that 
“ the interests of the consumers can best be* con¬ 
served if their contract with the gas undertaking 
is based on the sale and purchase of heat energy 
measured in fixed units which can be scientifically 
determined bv simple means.” And it was* there¬ 
fore proposed that “ the consumer should be 
charged for the thermal units which he actually 
receives in the same wav as the consumer of elec¬ 
tricity is charged for the Board of Trade units 
which pass through his meter.” This important 
conclusion was, however, accompanied by a pro¬ 
nouncement that “ the. natural diljuent for coal- 
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gas ii, watiSr-gas "; and the Board finally recom¬ 
mended that,, subject to the foregoing principle, 
the gas undertakings should be “ free to deliver 
to the consumer any mixture of the ordinary com¬ 
bustible gases free from sulphuretted hydrogen 
and not containing more tlufri 12 per rent, of inert 
constituents," whilst suggesting " the standard¬ 
isation of burners in appliances for n limited 
number, of calorific values ” between 400 and 
5O0 B.Th.U. per cb.ft. The Board's main 
recommendations, except as regards inert con¬ 
stituents, were given effect to by the Gas Regula¬ 
tion Act of 1920. which also provided (inter alia) 
that the Board of Trade shall, as soon as may he 
after the passing of this Art, cause an inquiry to 
be held into the question whether it is necessary 
rir desirable to prescribe anv limitations of the 
proportion of carbon monoxide which may be 
supplied in gas used for domestic purposes. 

N T OW, whilst it is generally admitted that there 
are certain economic advantages to he gained by 
supplying the public with coal-gas diluted with 
water-gas, there are, nevertheless, weighty objec¬ 
tions to an unlimited proportion of the latter being 
allowed in a domestic gas supply, arising from the 
poisonous nature of carbon monoxide (ol which 
water-gas contains about 42 per cent., as against, 
say, 7 per cent, in coal-gas), and also from the 
fact that the range of evplosibility of water-gas- 
air mixtures is considerably wider than that of 
coal-gas -air mixtures. Anv large admixture of 
water-gas with coal-gas in a domestic supply 
would add materially to the dangers both of car¬ 
bon monoxide poisoning and of gas explosions in 
houses. 

1 he dangers of carbon monoxide poisoning wilh 
gas containing a large proportion of water-gas 
formed the subject of an official inquiry by a Com¬ 
mittee (of which Dr. ]. S. Haldane and the late 
Sir William Ramsay were members) appointed bv 
the Home Office, whose Report (Cind. 9164) was 
issued in the year 1899. This Committee con¬ 
sidered that the most probable manner in which 
accidental death from gas poisoning would occur 
would be front gas, inhaled during sleep, escaping 
from a burner left full on unlightedand, influ¬ 
enced % experiments made by Dr, Haldane, as 
well as by detailed information laid before them as 
to the .uses of water-gas in the United States and 
its effect upon human health, and having in mind 
also the. nature of carbonic oxide poisoning and 
the faulty character of gas pipes and fittings in 
the’poorer class of. house, the Committee reported 
th^-*ih^aiqst,. tfr our opinion. tlj«t 
v no. 2721,■ rot. .108] • ? v -' * 1 
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only effective method of preventing danger from 
water-gas is to fix a limit which the carbonic oxide 
in a public and domestic gas supply shall not, in 
ordinary circumstances, exceed." And, whilst 
admitting the difficulty of assigning a limit ap¬ 
plicable in all circumstances, they suggested that 
12 per cent, of carbonic oxide would in ordinary 
circumstances he a proper limit, with 20 percent, 
as the highest that should ever be allowed, and 
(hat "only under special circumstances” Since 
this Committee reported there has probably been 
some (though not a great) improvement in the 
character of the gas service-pipes and fittings in 
the poorer class of houses. Also the. more ex¬ 
tended use of incandescent mantle lighting has 
undoubtedly meant that less gas (in the ratio of, 
say, 7 to 10) would nowadays escape into a B bed- 
room, from a burner left full on unlightcd, than 
twenty years ago. Therefore, if in 1899 some¬ 
where between 12 and id per cent, of eaihonic 
oxide was eonsideied to be, “in ordinary circum¬ 
stances,'’ a proper limit, it would follow (the 
poisonous nature of carbonic oxide remaining un¬ 
changed) that to-day 20 per cent, might similarly 
be considered a lensonable maximum limit. This 
last-mentioned viiw was taken bv the Ibilisli Asso¬ 
ciation hltd Economy Committee in its Second 
and Third Reports (1919 and 1920), and after¬ 
wards supported, on phvsiological grounds, bv 
Dr. J. S. Haldane in his evidence before the 
Board of Trade Committee. The adoption of such 
a limit would mean that the gas undertakings 
would be at liberty to supply a mixture of one 
hundred paits of straight coal-gas With (up to) 
fifty parts of blue water-gas, a fairly, generous 
allowance of the last-named. 

But the gas industry is to-day much more 
strongly organised and entrenched than it was 
twenty years ago. So, whilst admitting that 
few undertakings would he inconvenienced by a 
jlimit of 20 per cent, of carbonic oxide, except in 
cases of emergency, and disclaiming any present 
intention of supplying very high percentages of 
water-gas (in London a proportion of only 33J 
per cent, of e.arburetted water-gas being contem¬ 
plated), its advocates argued before the Board of 
Trade Committee that the advantages of cheaper 
gas (although nowadays gas, at twelve to fifteen 
pence per therm, seems a very dear fuel) out¬ 
weigh the danger to human life feared from higher 
proportions of carbon monoxide, and, therefore, 
that no statutory limitation should be imposed. 
Eventually, as the result of its inquiry, the Com¬ 
mittee did,so-decide, being “greatly impressed by 
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the necessity of allowing the development of the 
gas industry to proceed, without any check on its 
natural progress.” 

Such was the Committee’s (onelusion on the 
matter, hut it was qualified hv the suggestion 
"that the Departments concerned should carefully 
watch the situation so that, if the freedom from 
limitation which we ret ommend is accompanied b\ 
unexpectedly unfavourable results, the attention 
of Parliament may, if necessary, be again directed 
to the [nutlet,” as though the Committee had still 
.some misgivings about its verdict and did not 
consider it as linal. Certain!}, in the light ol 
statistics nlatmg to ne< idental gas poisoning 
placed before the Committee by the Registrar- 
General's Department, and those published for 
the jeats tot p-i <j by the (ias and Electric Light 
Commissioner of Massachusetts, which arc 
referred to in the Report, there would appear to 
be a much greater risk of accidental death from 
carbon monoxide poisoning in localities whete 
coal-gas largely diluted with water-gas is supplied 
than in those in which no vyater-gas is added. 
Indeed, it seems arguable that, had the matter 
been decided mainly by such statistics, and on the 
physiologa al evidence, rather than on those of the 
cheaper production of gas, a verdict in favour ol 
limitation would have been the more natural and 
appropriate one 

There is admittedly much to be said on hygienic 
grounds in support of the argument for cheaper 
gas, especially in view of the great improvements 
made during recent years in gas tires, and their 
consequent wider adoption for the heating of 
living rooms which are in use for part ol the cl.av 
only. For such purposes, as well as for cooking, 
gas is still an economical fuel, not so much on 
grounds ol its initial cheapness (for it is a rela¬ 
tively dear fuel as compared with coal), as on 
those of convenience and cleanliness. It ma\, 
however, be argued perhaps with even greater t 
lorec that, for the ordinary living rooms of a 
house, which require to be heated all day long, 
there is probably nothing more healthy and eco¬ 
nomical than radiation from red hot semi-cailion¬ 
ised coke burning in an open fireplace, and that it 
is in such direction, rather than that of gas heat¬ 
ing,' that the ultimate solution of the domestic 
smoke nuisance mainly lies, although undoubtedly 
each method will contribute to the desired end. 

The Committee docs not appear to have con¬ 
sidered at all the question of the greater risks of 
back-firing and explosions arising out of the much 
wider range of- cxpldsibilitv of coal-gas rwhen 
NO. 2721 , VOL. 1083 
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j largely diluted with water-gas for a dome- 
supply, although this is a matter of some irnpt, . 

I mice. Moreover, it seems to have been overloo! ,j 
1 that whereas the gas supply of many Amerir . 

1 (ities may contain as much as 25 to 30 per c> ■ 
uf carbon monoxide, .yet it would be of a mu 
higher calorific standard (vide that of New Yor t 
than any gas supplied, or likely to be supplu . 
under the new regulation by British undertaking - 
Indeed, it is a matter ot mere arithmetic that .1,1 
American burner supplied with gas of 675 B-Th l 
per cb. It., and containing 27 per cent. r,.f 
carbon monoxide, would, for a given heat develop 
ment in the flame, actually pass somewhat le,x 
carbon monoxide in a given time than a BritiT 
burner supplied with a 473 B.Th.L. gas con¬ 
taining onlv 20 per cent, of carbon monoxide 
It mav, however, be hoped that British gas undei- 
tnkings will, in their own interests, voluntarih 
work within such a 20 per cent, limit, and that 
gas consumers generally will fully realise the im- 
! portanee of keeping a sharp look-out for gas leak¬ 
ages and of using only the best-made taps and 
fittings. \\ . A. B. 

Diseases of the Rubber Tree (Hevea 
braziliensis). 

Tin' Diseases and Pests uf the Rubber Tree. By 
T. Retell. Rp. x 5-2784 L plates. (London 
Macmillan and Co., Ltd., 1921.) 20s. net. 

"'HE growth of the rubber plantation busi¬ 
ness, in which many millions sterling ot 
British capital are invested, provides a striking 
example of the advantages that accrue from the 
combination of science and industry. It is, in¬ 
deed, not too much to say that but for this com¬ 
bination the rubber planting industry , as it has 
flourished during the last ten years or more, could 
scarcely have maintained its existence. 

ft is not necessary to direct attention to the 
ess'-ntial aid which science has given in enabling 
the raw rubber to be fitted for its various com¬ 
mercial applications. On the other hand, the 
present extensive development of rubber in 
industry would not have been possible had not 
scientific h£ilp been at hand to enable the planta¬ 
tions themselves to be maintained. In th® earlier 
days, as in many another tropical agricultural in¬ 
dustry, all went very well with the planter—and 
then came the inevitable onset of disease, which 
under tropical conditions of growth may, and it 
unchecked will, easily assume serious propor¬ 
tions. The first serious check in the history of the 
.plantation enterprise came in the form of a £oo< 
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disehie, due fo Jhe effects of. a species- of Forties 
(F;' tigrttitus). Tttllfd history of the disease, was 
vtofteed^’Out. its source and the-conditions of attack | 
beoame known through ^scientific investigation, [ 
and then rationaJ methods of control were de- ! 
vised. * 

'Some optimists thought that thenceforth all ! 
serious trouble was at an end, but experience has 
confirmed the views of those who at that time 
'expressed a contrary opinion. There are now 
sknown to be a number of pests, mostly fungal, 
which threaten more or less dangerously the exist¬ 
ence of the rubber trees. It is not unlikely that 
Others will appear in the future, which e.ithrr have 
not yet gained access to the plantations or perhaps | 
fipve not yet acquired their full virulence. At any 
.rate it may be stated confidently that the mainten- 
r ancc of scientific investigation, which alone can 
provide the essential conditions for the control of 
disease, is a prudent measure that is of vital im¬ 
portance to the existence of the whole industry. 

. It is fortunate that the men who control largely 
the development of the great rubber plantations 
appreciate fully the services which science can 
render, and a< tunlly has rendered in the past, and 
this circumstance is one of the best guarantees of 
the future success of the enterprise. 

Naturally, a considerable mass of knowledge 
has. accumulated on the causes and methods of 
treatment of the various diseases to which the 
rubber trees are known to be liable, and it is for¬ 
tunate that Dr. Fetch, with his long experience in 
Ceylon, should have set himself the task of pre¬ 
senting, in a readily available form, the results of 
that experience in the book under notice. By tin- 
term “ tree ” is meant, of course, the Fara rubber 
tree,' Hevca brazilicnsis, which from the planter's 
point of view is the only rubber-producing plant 
of importance. Dr. Fetch discusses the subjei t 
partly from the general point of view, iynd shows 
how neglect of correct principles of cultivation 
may promote disaster. He then describes tin- 
characters presented by the var.ous parasites, and 1 
their several effects on the rubber tree itself, indi¬ 
cating, or at least discussing, the remedial or pie- 
ventivc measures which should be adopted. Ex¬ 
cellent plates are given in the body of the work 
illustrative of the various diseases, and we could 
have 'wished it had been possible to print an 
explanatory legend at the foot of each plate, to 
having to turn elsewhere in the text for 
•identification of the figures; perhaps this may be 
possible in a future edition. 

. 'th<? book is f much more than a mere guide to 
the pgslsi, animal and vegetable, that afflict Heveq. 
Its-pqges abound lit- aotRe observations and; slug¬ 
s' NC 


gestion* teat make it valuable from the point of 
view, of general pathology, and render "it of in¬ 
terest to a wider circle of readers than the- rubber 
planters' for whom it was primarily written. The 
author also hints at the preparation of a companion 
volume that shall deal with the subject from a 
more physiological point of view. The need for 
such a work is pressing, for quite apart from 
the more general aspects of pathology which 
may he expected to fall within the scope 
of such a volume, the whole question of 
the tunction of the complex latex and the 
problems of predisposition to disease have never 
yet received adequate treatment. For the present 
we conclude by congratulating the author on the 
production of a real contribution to the literature 
of economic botany, and the publishers also de¬ 
serve commendation for the excellent form in 
which the subject-matter and the illustrations are 
ptesented to the reader. J. B. F. 

Some Psychological “As Ifs." 

(1) Psvcholngy qiui Mystical Experience. By 
Frof. John How ley. Fp. xi I 275. (London: 
Regan Paul, Trench, Truhner a’nd Co,, Ltd.; 
St. Louis, Mo. ; B. Herder Book Company, 

19-o. J to.r. Oil. net. 

(a) The Snciue of Ourselves. (1 Sequel to the 
" IJescent of Man.") By Sir Uamplylde Fuller. 
(Oxlord Medical Fublications.) Fp. ix 4-3.26+ 1 
plates. (London; Henry Frowdc; Hodder and 
Stoughton, 1921.) ibs. net. 

(3) Religion and the New Psychology. By IV. S. 
Swisher. Fp. . xv + 201. (London: George 
Routledge and Sons, Ltd., n.d.) 10s.* 6 d. net. 

(4) Collected Papers on the Psychology of l‘hari~ 
tasy. By Dr. Constance K. Long. Fp. xii + 216. 
(London : Uailli^rc, Tindall, and Cox, 1920.) 
10s. 6 d. net. 

(1) T)R()F. HOW LEY’S study is a sound piece 
!. of work written bv one who has know¬ 
ledge and training along lines of thought which 
we cannot afford lightly to dismiss. Without 
denying the validity of the concept of sub-con¬ 
sciousness (in some sense of the word) lie rejects 
that of merely automatic combination of psychic 
elements therein. "We must,” he says, “posit 
some agency other than the psychic elements con¬ 
sidered in themselves.” Mystic experience is a 
direct realisation, sine intermedia, by the agent of 
the Agent beyond. What the author speaks of as 
“agnostic psychology" may try to interpret this 
in terms of illusion ; but how comes it that the 
illusion conduces to useful and-sustained effort? 
(a) Si* Bampfylde , Fuller buildt a super- 
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structure of. thought-process, interpreted with 
some originality in the light of long experience in 
ait.urs, on a frankly materialistic foundation. 
Mind is (and not only is in some way correlated 
with) physiological process in the brain. i he 
development ol the cerebral hemispheres “intro¬ 
duces a new and peculiar nervous condition - that 
of consciousness.” “Ideas arc material things, 
and may be figured as clusters of brain-cells. 

(3) Mr. Swisher gives us lus solution of “ tlie 
religious problem ”—-1.e. “the perfect adjustment 
of the ego to its environment - flu* immediate en¬ 
vironment and the cosmos." lo him the gospel 
ot Krcucl carites glad conviction. When we grasp 
adequately the nature ol the unconscious through 
the methods ol psycho analysis we shall realise 
its influence on the religious life. 1 he conclusions 
to which tlie author has been led are set forth 
with much vigour and freshness, and if he is satis- 
lied “that religion had a phallic origin he has 
full right to s.iv so. J he chapter on mysticism 
and neurotic states invites comparison with Frol, 
llowlev’s more “a- ademic " treatment based on 
convictions derived horn an older gospel. 

(4) Dr. Constance F. hong found- her doctrine 
rather on the lourth gospel ot Jung than on the 
second gospel ol hreud, though both must he 
included in the. canonical hooks of the new faith. 

A candid friend, who is an academic' psychologist, 
hade her as she tells us in tin- preface -alter her 
title, saying that the hook has nothing to do with 
psychology. She retained it, however, “because 
the book deals with an aspect ol phantasy to 
which academic psychology is paying considerable 
attention at present." At tile same time she 
warns her leaders that they vs ill find in it nothing 
about such matters as “the relation of imagina¬ 
tion to perception.” One would have thought 
that the discussion throughout turns very largely 
on the nature ol this relation. At all events, 
whatever label others may see tit to allix to him, 
no psychologist 1 an allotd to disregard new facts 
in whatever manner they may he i cached, and 
Dr. Constance Long addu< e' many facts which 
are worthy of careful consideration. 

Huxley was wont to vv arn us against passing too 
lightly Irom “as if” to “is,” pointing the moral 
in one of his class lectures by refcri nee to 
Darwin’s twenty years' testing ot natural selec¬ 
tion. He did not disparage the value of hypo¬ 
thesis; lus meaning was that we should differ¬ 
entiate the several values of our hypothetical “as 
ifs,” and lay bare the evidence which marks the 
difference in probability between the 095 which 
approaches the, perhaps unattainable, 1 of “ is, 
and the 0 05 which is all that sundry flimsy con¬ 
jectures can legitimately claim. It looks as if 
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the integration which obtains in human fantasy 
and thought were due to an integrating agency 
other than the natural ^elatedness of the psychic 
elements considered in themselves. It is for Prof. 
How ley to assign the probability-v alue of this 
“as if ” and to marshal the evidence in its favour, 
lo Sir Bampfylde Fuller it looks as if thought 
were in pari materia with cerebral organisation; 
it is for him to state the probability-coefficient of 
this hypothesis and produce evidence in support 
ol its approximation to 1. It looks as it there 
were imaginal complexes in that which seems as 
if it were a psyche nowise dependent for its exist¬ 
ence on the structure and function ol the brain; 
it is tor Dr. Constance Long and Mr. Swisher to 
justify their existential “is” in the unconscious. 

An" “as if” accepted as “is” lyecomes a basal 
assumption or presupposition lrom which flows 
the “must he” so obvious to the acceptoi that 
demand for evidence on the part of the critic- 
seems unreasonable. Memory-images as such 
“must he” retained somewhere; if not 111 con¬ 
sciousness, and if not in the brain, then obvi- 
ouslv in the unconscious. Retention otherwise 
than as suih- /.<>. retention ot the conditions 
under which tresit blossoms of imagery shall 
appear under appropriate excitation— is left out 
ol consideration ; hut should it not he considered 
and the ground of rejection laid hare? Retention 
of memory-images as such in the unconscious 
seems to lie the. cardinal "as il ” ot much psycho¬ 
analysis; but is It wholly unreasonable to ask for 
evidence '■ 

To put the matter more concretely, suppose 
that someone has a dream in winch there are 
certain imaginal factors in lantasy— say, m, o. 
On a later occasion, by the method of “free 
association," other factors-- say, /, l, n, p— are 
then rendered supra-liminal. What is the prob¬ 
ability-value of the inference that they were sub- 
liminally present as imaginal factors latent on the 
ppriur ace nsioii < } t the if mi 111 ? there is here no 

question ot familiarity with the facts. \\ e may 
grant that as farts they aie given correctly. It is 
a matter of evidence tor or against an “as if 
on the basis ol which the facts are interpreted. 

C. Li. M. 

% 

Our Bookshelf. 

Penrose's Annual. Vol. 24 of f he Process leur 
Book and Review of the Graphic Arts, 1922. 
Kdited by W. Gamble. Pp. xii + 91 -t- plates. 
(London: Lund, Humphries, and Co., Ltd., 
192 1.) 8 s . net. 

Although the editor.Fas nothing particularly new 
to bring forward this year, he has succeeded in 
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making a very interesting and instructive \ ultimo. 
We think that the illustrations, which ate many ! 
and vaiious, reach a wither higher standard ot 
excellence than that to which no haw- been amis 
tomed. The editor tells us that undoubtedly, m j 
time, all text-composing toi printing mil L, 0 done j 
by .1 photo-mechanical prifcess, and that this matter 
is still being worked at and progiess made. (Milo *j 
type, which many used to suppose to be too tumble 
some to work in this country, because of the \agaiies 
ot the climate, appeals to be gaining in favour^ and 
can i«; combined with offset methods to considerable 
advantage. An example of such a combination is 
given in .1 coloured collotype of Messrs, Hou.ud and 
Jones. The history of the Print Society hv Mr. 

M. K. Whittington, with offset examples, mil he 
appreciated by many artists and collectors who 
favour ('telling as a means of expression. Mr. 
("■amble, in his “ Review,” refeis to the neglect of 
inventors and inventions, and we would heartily 
second his desire that such neglect might be avoided 
Ho is, however, unfortunate in one of his examples 
—namely, the “ Electrical Tnklcss Piloting ” pm- 
(VSS, which was shown some live-anil twentv years 
ago by the late Mr. Kiie.se Giecne. Mi Gamble 
says that Mr. Greene “ was unable to find the neces¬ 
sary financial support, and the pmCcss died out ot 
recollection ” The weak point of tliat method w,i. 
diagnosed in a moment bv those who were we!) 
grounded in scientific piinciples. The papei w o 
sensitised all over (essentially by a salt of niaa 
gatiese), but the sensitive mateiia! unused was not, 
and probably could not be economically, removed 
'I he piesent write, has specimens that were then pio- 
dueed For vrats they have hem eoveied with a 
Hu tv brown slain, often in smudges, and the stain¬ 
ing lias extended to the envelope tlv.it contains them 

C. J 

Vorlcuuigei 1 uhrr die Throne drr fl'aimr'truh- 
1 ’inff. Tty Prof. Max Planck. J'icrlc, Ihrnnuh 
I'mgrarbeiMr Auflugc. Pp. xii aap (Leip¬ 
zig:# Johann Ambrosius liarth, iqxt ) 

3b marks. 

I tns work has now gone through four editions, 
and it remains the standard hook on the theoiv 
of radiation. The earlier parts, dealing with the 
classical theory, arc practically unaltered, and 
constitute still far the most thorough infrodm tion* 
which a student could have into the rather dilli- 
cult ideas of the theory. The later part differs 
from the earlier editions verv considerably. In 
the first and second editions the end ol the book- 
contained a good deal of rather arid discussion 
of the radiation problem from Several only 
slightly different points of view. All this has now 
been replaced hv a very interesting development 
of the quantum theory, in particular of those 
branches, including radiation, which concern tem¬ 
perature problems. The discussion from the point 
of view of entropy is very complete, except for 
the lack of an explanation of why it is right first 
to define entropy in terms of probability, and then 
to re-define probability—the so-called thermo- 
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dynamic probability so as to derive from it the 
absolute entropy. Apart from this question 
<>i the arbitiarv <onst,mr in the entropy, there is 
a wry clear act omit ol Planck’s mote recent work 
on tin equation of .state ot gases, 

l)cr F'dre/x./ugn, he We -.oiw : l)i C phvsiluil- 
nolle hntuh Idling ,le.\ i.nl rupic princips, seine 
philosophisi he mnl apidogeliSLhe liedeutung. 
Hv Dr. Joscl Si Imippenkotter. Pp. top. 
(Bonn: A. Mateits and K. Webers Wring, 

1‘.MO.) 15 ni.nks. 

lo anyone lamiliar with modern pbvsies it is a 
frequent oi run cine to observe eiieroaeliments ol 
the second law of (lurinodvnaniirs on more and 
yet more brain ties of si icnrc ; 1ml it < onies at first 
as lather a sutprise tiiat it lovers a still wider 
field amt lias also an application in theology. Yet 
ttie connection is not so remote as appears at fit st 
sight, tor alone of all the laws of N’athre the 
second law deals with non-conservative processes. 
According to a Certain school of thought the laws 
of dynamic s am! electio-dvnainics, being conserva¬ 
tive, might be left lo tun themselves, but the de¬ 
generation of onrigv can only be taken to prove 
that the woild must have been started at some 
time and must vnd at some future date-—benefit 
the title. The author ot this philosophical work 
has evidently read widely in the literature of the 
philosophy of science and in science itself. There 
ate disc ussions of ;aci pajnrs in it ; indeed, almost 
every page is covered with references JTe draws 
the cautious conclusion that entropy does not 
necessarily imply the existence of the Deity. 

I I'exl-booh oi (Juidilalh'c lim/yws of Inorganic 
Subdauces. Ily Dr. S. A. Kay. Pp. vii ( Ho. 
(I.nmlnn: Gurney and Jackson; Edinburgh: 
Oliver and llovd, ifjii.) pv. 6 (l, net. 

I’m practical details of analysts are described in 
this book more minutely than is customary in 
order to minimise the necessity of constant super¬ 
vision ol the student. All ac counts ot the theory, 
even the (hemic at equations of the reactions, are 
omitted. i liese are to he discussed Orally. It 
would, however, have been very much better lo 
have included them, since students usually carry 
out the tests‘mechanically unless they have their 
attention constantly directed to the chemistry in¬ 
volved. The result is rather reminiscent of 
cookery. 

Geography for Junior CU inn. Bv E. Marsdcn 
and T. A. Smith. Pp. viii t 27K. (London: 
Macmillan and Co.. Ltd., 1920.) 5.?. 

fun book under notice is suggestive of the bad 
old geography furbished and brought up to date. 

1 he last three' parts cover the British Empire, and 
a general view of the continents. The first m 
mainly pure physics of a brand which is not 
welcome. I he phrase “Lines and Belts of 
Equal ^leat " is had anywhere, but much worse 
in a head-line. The book will not help to improve 
school geography. 
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Letters to the Editor. 

ITh* Editor does not hold himself responsible for opinions 
expressed by Ms correspondents. Neither can he undertake to 
return, or to correspond with the writers of, refected wunii- 
scripts intended for this or any other part of Nature, t Vo 
notice is taken of anonymous communications.) 

The Tendency of Elongated Bodies to 8et in the East 
and West Direction. 

Pkrhato readers of Nature will recognise the 
principle of the Eotvtfs torsion balance in the com¬ 
munication of Sir Arthur Schuster published in 
Nature of October 20 (p. 240) entitled "The Ten¬ 
dency of Elongated Bodies to Set in the North and 
South Direction.” The Tabulation there given is, 
however, incomplete, and this causes the sign of the 
effect to be reversed. For the h>pothelic.il “normal 
case ” a complete caluilnlion shows that the tendency 
is rather for an elongated body to set itself in an 
east and west direction. The missing element in the 
calculation is the difference in the directions of the 
centrifugal force on the different portions of the rod. 
If vve cjdl A the longitude, reckoned from the meridian 
of the centre of the rod, of an element ds of the rod 
at distance s from the centre, then approximately 
\*~s sin ^/a sin 0, where a is the radius of the earth 
and the remaining notation is the same as in the 
original communication. Since A is small, we may 
write for the horizontal force perpendicular to the 
meridian of the centre of the rod <rpto a \ds ; its moment 
i.s (a-pa a \ds)(s cos- 0), or, finally, since p~a sin 0, the 
moment of an element of length fa is 
<ro)*S a sin 0 cos 0 ds. 

It is easily seen that the horizontal component of 
the centrifugal force is always directed outward from 
the central meridian, and lhoiefore tends to bring the 
rod into ^Jie prime vertical. The above expression 
combines with the moment given in the original 
communication, namely, oVs 5 cos* 0 sin 0 cos 0 ds (after 
correcting an obvious typographical error), giving 
sin* 0 sin 0 cos 0 ds. 

By integration along the rod we get for the entire 
turning moment 

!<■>* sin 3 0 ''in 0 cos 0, 

where I denotes the moment ot inertia, as in the 
original communication. 

As a matter of fact, we must consider not only the 
effect of the change in direction and amount of the 
centrifugal force, but also the changes in gravity due 
to the departure of the earth from a spherical form. 
We have, in effect, treated the earth as a spheroid 
having an ellipticity due only to the direct effect of 
the centrifugal force -that is, an ellipticity of 
y'a/zg, where g is the acceleration of gravity/ We 
may get the complete expression bv writing instead 
of o»*a/2g the actual ellipticity of the earth, c. (This 
is not offered ns a proof.) The result is 
(2C£l/(?) sin* 6 sin 0 cos 0. 

In an at tide of mine published in the September 
issue of the American Journal of Science, and briefly 
noticed in Nature for October 6 (p. 192), I have 
described the Eotvos balance from a different point of 
view, and have shown how the rod may be thought 
of as falling while turning about its axis of‘suspen¬ 
sion, because, owing to the different curvatures of 
the different vertical planes, it actually diminishes its 
potential energy in turning. The prime vertical is 
the vertical plane of minimum curvature in the 
normal case, and it is towards this vertical plane 
that the body tends to turn. 

Now experiments with the . Edtyds balance have 
shown that the actual condign at any particular point « 
is generally very ter'frjfttt abrmart^sp ptm* so ’feat xi 4 
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is quite coqee'rvable that at the glace of Mr, Reeves's 
experiment the tendency should be more pearly 
towards (he meridian than towards the prime vertical. 

1 he body tends to set itself in tfie vertical plan^ of 
minimum curvature, wherever that mav be, and if v,e 
reckon the angle from this plane the moment of the 
force acting is numerically - ' ^ 

g\(ijR - i/N) sinf cos f, ■ 

where R and N are the minimum and maximum radii 
of curvature of the level surfaces of the earth’s gravity 
field at the point of observation. For the “normal 
ease ” this expression readily reduces to the one 
already given. Observations with the Eotvos balance 
enable us to determine for any point the value of 
i/R-r/N for the level surface passing through the 
centre of tire*rod and the directions of the principal 
planes of curvature of the level surface. There is also 
a second type of Eotvos balance in which a mass at 
one end of the rod is balanced by a weight suspended 
from the other by n fibre of some length. 

To illustrate the erratic nature of the curvatures 
of the level surfaces near the surface of the earth 
when these are studied in detail, 1 take from the 
work of Prof. Soler (“ I’rima Campagna con la 
bilancin di Eotviis nei dintorni di Padova," Venice: 
Reale Commissione Geixktica Italiana, 1914) the 
following values of the angle / 3 , which is the 
angle between the meridian and the direction in 
which gravity is increasing most rapidly. The normal 
value of ft is aero. The actual values at a number 
of successive stations, all near Padua, were fi>und to 
be ifk)°, 147 0 , aSi°, 306°, 274 n , 33 0 , and 304 0 . The 
balance used here was of the second type. 

Although the curvature of any level surface near 
the earth is very irregular in detail, it is fairly regular 
on the average. That is, we may consider the level 
surface as made by supposing on a fairiv smooth 
surface a number of undulations, short and sharp, 
but of small amplitude. The Eotviis balance picks 
up mainly the curvatures of the sharp undulations, 
while in ordinary geodetic work we get only a sort of 
average curvature of the surface on which tile undula¬ 
tions are superposed. Walter D. Lambert. 

U.S. Coast and Geodetic Survey, 

Washington, D.C., November 21. 

Japanese Culture Pearls. 

A notice has recently appeared in the daily Press, 
signed by a number of jewellers, with reference to 
Japanese “culture" pearls. This notice, besides en¬ 
dorsing the opinion, expressed by (he diamond, pearl, 
and precious stones section ot the London Chamber 
of Commerce that “the insertion of foreign matter 
placed in the oyster ” disqualifies the culture pearl 
,.from competing with the pearl produced without the 
aid of man, declares that “cultured” pearls can.be 
distinguished from Indian pearls. 

The first of (he above statements was justly ridiculed 
at the time it wns made by Sir Arthur Shipley in a" 
letter to the Times (May 7, 1921), and is not' likely- 
to be taken seriously by "the more intelligent members' 
of the pearl-purchasing public. . 

The second statement is, however, sufficiently .'Ink 
exact to he liable to mislead the public. The dply' 
established difference between the culture pearls npw 
on the market and “ Indian ” pearls, a difference 
revealed by their different fluorescence under ultra-- 
violet light, is one that holds good also for " naturally 
produced ” pearls from the Japanese pearl oyster, 
and is due to minute differences in the optical pro- 
perties of the nacre of the Persian Gulf and Japanese 
_oy*t*?s, „An k. thus 'madq to'depredate 

-eubture pe»ri*Tby ajiffujing- 
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duett! Japwiltete pnwrts,' while the fact (hat culture 
pearls produced in ether localities, or In other sp>‘cies 
or races'Vof pear! oysters, will probably be indi.-tin- 
guishaWeJ from naturally frodueed pearls from the 
same sources is not mentioned. 

It, is a significant fact that the English pearl mer- 
chtfftt*and jewellers have apparently made no attempt 
to- obtain and publish scientific opinions on’ the 
problems raised bv the coming of the ‘■culture pearl." 
TOs will probably prove in the end a shortsighted 
policy. It is quite likely that the values of the stocks 
of “natural ” pearls which are held bv merchants and 
<fthers will suffer very much more from the uncer¬ 
tainty and confusion which are created bv statements 
like those referred to here than thev 'would have 
suffered from n full and frank explanation to the 
public of the exact nature, and probable future 
development, of the Japanese disroverv. This dis¬ 
covery, important as it is as a scientific achievement, 
need not have produced the panic which, to judge 
from their behaviour, seems (<> prevail in certain sec¬ 
tions Of the precious stones trade. If at the outset 
the merchants and jewellers had acted as realists 
instead of behaving (and thinking they could induce 
the public to behave) in the manner so nften wrongly 
attributed to the ostrich, it is quite likely that the 
pearl market would bv this lime have adjusted itself 
to the change. H. I .vs nm Jamksow 


A Curious Physiological Phenomenon. 

At a recent meeting of biologists at Strasbourg 
Messrs. A. Schwartz and P. Meyer directed attention 
to the curious physiological phenomenon which is 
shoxvn by the following experiment 

With arms hanging relaxed, stand about ig in. 
from any *o!id structure, such as a wall, ami face 
the direction parallel to the wall. Stiffen the arm 
next the wall and move it away from the body until 
the back of the hand comes into contact with the 
wall; stand firm and press tile wall as hard as pos- 
Mbjc with the back of the hand for about seconds. 
NcHv relax the arm, step away from the wall, and this 
is what will happen : 

To the observer’s astonishment, his arm will slowlv 
rise, without his making auv voluntary effort, until 
it reaches an approximately horizontal position; it 
will ^remain there for a few seconds and then fall 
back. Whilst the phenomenon is taking place the 
observer has the sensation that his arm is raised bv 
an exterior force which is quite independent of voli¬ 
tion. Anyone interested in the explanatory theories 
put forward by the above-mentioned gentlemen should 
consult the Comptes rendus do la Socidtf dc Hia&ngie, 
vol. 85, No. 27. July 23, 1921, p, 490, 

F. C. Dan natt. 

198 Rue Saint-Jacques, Paris (50), November 28. 

I first came across this phenomenon in 1917, when 
It wu Shown as a “parlour trick ” in an officers’ mess 
ip Macedonia. It is obviously of the greatest interest, 
but J. was unable to trace it to its origin. 

To.tita description in Mr. Dannatt’s letter may be 
added the observation that the movement ensues even 
where {he subject has no knowledge of what is about 
tooccur-—my first j>ersonaI experience of the pheno¬ 
menon occurred before I was told what to expect. 
Thty jte of importance, for it removes possibility of 
^The phenomenon is a physiological 
on e,. , ; ,% ■ 

-Any explanation at present must be.purely hvpo- 

thetlou.; The “ voluntary ” movement of -a. Hrtth ls 

: t&?,V isfitttf?* 

are^yrdmidaf pf the g 
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Such reaction* (under experimental .condition#) are 
often followed by the opposite form of movement— 
c,g. flexion by extension (Graham JSlruWu and 
Sherrington, Pioc. Ron. Soc., B, \ol. 85, p. 250, 
1912). But the peculiarity ol the present movement 
is that it is in the same direction as the original 
oik\ That is, the upj>er limb is pressed against the 
wall in a voluntary manner; alter a few second * 1 
rest it is raised towards the wall in an involuntary 
manner. After-disc.hatge of the same movement may, 
however, also occur under experimental conditions 
(called “tonus remainder ” by the above investigators). 
But this involuntaiv movement ol the arm occuts 
after a distinct pause. 

The cut ions lack u| “volition ” whilst the arm is 
rising might be explained (011 the assumption that the 
movement is due to an after-discharge of the motor 
cortical area) if the feeling ol voluntary fatigue 
dqicnds upon functional thunges a step hack in the 
ceiebral path. Thus the motor cells me set into 
fUdvity by other nerve cells. If the fatigue ol volition 
occurs in these other cells, and the altei-dischaigc in 
the motor cells themselves, the absence of n feeling 
of “voluntary tffoit ” might be explained. 

The movement—the slow', involuntary rise of the 
arm is, however, not like those obtained from the 
motor area of tire great brain when it is stimulated. 
But it is like the movements obtained from another 
motor mechanism—that of the “rod nucleus” and 
other ^tinctures in the mid-brain and hind brain. I 
think that (ho >phenomenon is far mote likely one 
brought about by this other molnt system, which i,s 
essentially concerned in the slow “jmsturnl” move¬ 
ments and maintained postures of the body (Graham 
Brown, Proc. Roy. Soc., B, vol. 87, p, 145, 

1913). It is more than likelv that the two 

motor mechanisms (onibine in directing 'muscular 
activities - sometimes reinforcing one another, some¬ 
times inhibiting. If this is the case, the 
pressing of the arm against the wall may be 
brought about by both mechanisms, the drop of the 
arm at the end of the voluntary act may be* an Addi¬ 
tional voluntary act, and the after-disibarge of the 
“red nuclear” mechanism (to give it a too restricted 
name) may later reassert itself. Or the “motor area ” 
activity mav from' the first inhibit the “ red nuclear,” 
and wlum the former is “fatigued” the latter may 
assert itself in a “rebound ” from its state of inhibi¬ 
tion. 

Enough has been said to indicate our ignorance of 
the conditions which might explain the phenomenon 
and to show how speculative anv explanation must be 
at present. One last suggestion may be made. The 
phenomenon njav lx* related to the curious maladjust- 
I ment of movement which occurs after a heavy weight 
9 has been carried for a distance and then abandoned. 
Everyone who has carried a ]kmvv knapsack for a 
distance and then laid it down knows how his first few 
steps without it arc unbalanced. 

T. Graham Brown. 
Physiology Institute, University College, Cardiff, 
December 8. 


Echinoderm Larvae and their Bearing on Classification. 

In Naittrk of December 8 there appeals an article 
b\ mv friend Dr. F. A. Bather entitled “Echinoderm 
Larva* and their Bearing on Classification.” The 
article consists of a review of Dr. Mortens<*n’s work 
entitled “Studies of the Development and Larval 
Forms of Echinoderms,” and in the course of the 
article Dr. Bather quotes with apparent approval 
/fcome remark#*^ Dr. Mortensen to which J , desire 
/to taktf' ^^rongwt Exception.' 
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Dr. Bather quotes an observation of Dr. 
Mortensen’.x in which he describes the larva of an 
Ophiurid dropping the young brittle-star and then 
pH* ceding to icgeneiate itself, and slat< s *that this 
(.bsei vation suggests that the metamorphosis of 
Kchinodetms i» an alt* mation <>l genciations. I can 
onlv sav that this observation of Dr. M<nttns<n stands 
in utguit need of tonlirination, and that it is totally 
opposed to what we know of the nonnul development 
ot Ophimids In the development of Ophwthrix 
fragili > the adult takes over horn the kuva the mouth, 
(esophagus, stomach, intestine, peritoneal sacs, and 
aburul integument, and what is left of the larva after 
this ahstiaction is meiely the ciliated band, the larval 
organ of locomotion. This devdopment is no more 
an alternation of genciations than is the- development 
of the vejiger into the adult mollusc. The same type 
of mctumoi phosis is found in the pelagic larv.e of 
1 loloihuiokl.s and ha hinouls; in Asteroids the only 
additional feature to be observed ib the shrivelling 
and disappearance of the pr,moral lol>o which acts as 
stalk,dining the earlier stages of metamorphosis. 
Secondh, Di. Bather states that Dr. Mortensen has 
shown that lh(‘ Brachiolaiia stage in Asteroid 
devdopment (in which the larva uses its pi moral lobe 
a«. a stalk) cannot be homologous with the similar 
stage of development in Crinoids, since it is found only 
amongst the “moic specialised forms of Asteroids.” 

No more rash statement could he made nor one 
more devoid of foundation. Modern Asteroids are 
divided into five groups, viz. l^bmpiilnta, Yalvala, 
Ydata, P.ivillost, and Spinulos.i. Nothing whutovet 
is known ol the devdopment ot am valvate and \d.itr 
form, hut the fixed stage is found not onlv in the 
development ’of the Foicipulata (w hich Dr. Mottensin 
ai hitrni il\ regards as the most specialised forms), 
hut also in the development of the Spinulosa (which 
all admit to he the most primitive group). In the 
Paxillos.t, which include the British genera Astro- 
jieeten and l.uidia, and wliidi, nurabtlr ritciu. Dr. 

>rtensm appears to 1 eg.ud as primitive forms, the j 
lived stag*' is omitted; the larva apparently amputates 
its pra-oial lohe and does not use it as a stalk. 

The Baxillosa, so far from being primitive, ate quit* 1 
a modern devdopment of Asteroid shut lure in the 
OphiuioM direction. They have in most cases lost 
the anus and in all eases the sucking (lists of the tube 
feet, and the\ have developed a quite un-Ash-ioid 
mobility and museulariu of the arms, l.uidia e\<n 
snaps ofl th< aims on initation exartlv like an 
Ophiuroid 

The reason win the fixed stage is omitted in tin ii 
development is not fat to seek. What we know ot 
their habits points to their being inhabitants of the 
sand and mud. Such a habitat is utterly unsuitable^ 
tor the suppoi t of a fixed stage, and consequently this 
stage has botn omitted in their life-historv. 

When, howivei. we reflctt that ihc Echinodcrnis 
are admitted b\ all to he descended from the same 
stoik, that this stink must have passed through a fixed 
stage, since primitive Crinoids are fixed, and that the 
stalks of (Vmoids and Asteroids are formed from the 
same region of the larva, we shall be in a position to 
estimate the value of Dr, Mortensen*s views. Mis 
ideas of the ancestrv of Echinodcrnis would carrv 
more weight if he had worked out with thoroughness 
the complete life-history of any Erhinoderm. 

l.astlv, I should like to protest against the idea that 
those interested in Echinodertns agree with the over¬ 
estimate of the importance of trilling peculiarities in 
the structure of pedicel In rise in which Dr. Mortensen 
indulges. As Dr. Bather <»rvs, they are of no use to 
the palaeontologist, and Dr. Bather, who is not onlv a 
systomaiist. but also a first-class morphologist, will 
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r. i.Usf' that Dr. Mortensen’s views are accepted by few 
except himself. E. VV. MacBride. 

Royal College of Science, South Kensington, 

London, S.VV.7, December 14. 

Mai.Briph has allowed his rntliusiasm for the 
truth, ,,’s he sees it, to blind his eyes to what I actually 
did sVn. I said the idea'of alternation ot generations, 
though recalled by Dr. Mortensen', account of an 
ohsei vation, was " not really justified.” 1 also charac- 
u t Led Dr. Mortensen’s own interence from that ob¬ 
servation as ''audacious.” I am glad to find that 
I'rof. Mudslide agrees with me, even if his mode of 
1 xpressmg agreement be unusual. 

I did not sav that Dr. Mortensen had “shown” 
(whilh 1 take to mean '‘proved’’) those statements 
and conclusions concerning the Brachiolaria and its 
sucking disc to which i’rof. MacBride takes exception. 
Bv using tlie expression “none the. less " I meant to 
imply that his conclusion on tills point was not on all- 
fours with his geurr.il conclusion. Prof. MacBride 
differs from me in the vigour with which he rubs in 
1 hat argument. I am glad that my remark has 
aroused so doughtv a champion to the defence of the 
Brachiolaria, hut I confess that I am not ns yet pre¬ 
pared to hroider anv pidiltshed < lassilic.il ion of the 
Asteroklea on rnv ow 11 banner. , 

It is not for me to brink anv lances in defeme ol 
Di. Mortensen, but if Prof. MacBride is acquainted 
with Dr. Mortensen’s ?' Studies in (he Development of 
('linoids” (see NaIURK vnl. 107. p. 13.', Match 31, 
mail 1 am rather astonished that he should so belittle 
our Danish colleague's work on those lines. As for 
the importance that Dr. Mortensen atta. he, to [vdi- 
,, U iri.e 1 incline to think that it is Ins critics who 
■'overestimate” it. He himself has w litter; (1007, 

' Ingulf Ex peel , Eihinoidca,” sol. 2, p. mV. I have 
ni \ cr stated that the classification lias always lobe 
,1 on till pi dicellarire as tlie most mipoil.mt factor: 
on tlie ronli .11 v, I am of opinion that where structural 
ifi iroeter, of some siignific.ince occur 111 lh« t< st, these 
are, upon the whole, of higliei classificatory value than 
the that acters in tlie pedii ellariic. ” 

Prof. MacBride is as friendly and complimentary to 
me as he alwavs is, even when we differ, lull, however 
much he may differ ft out Dr. Mortensen. I do hope 
he realises that the latter has furnished us m this 
memoir with a number "if novel observations obtained 
with labour and recorded with skill. * 

F. A. Raiiifr. 

Some Problems in Evolution. 

Thf add 1 ess of Prof ('.oodricli on ''Some Problems 
in Fool ution,' 1 wind, I read in N.yn'RB of 
November 23, incidontalh deals in a slight but some¬ 
what dogmatic manner with the question, ‘ What 
,hare has the mind taken in evolution J I dn no 
otopose mvself to attempt to answer this question, 
hut onlv to point out that the grounds on which 
Prof. Goodrich deals with the matter are quite incon¬ 
sistent with well-established phenomena which are 
familiar to ..psvcholofiists and psychotherapists. 

Prof Goodrich says, “I would maintain that 
there i, no justification for the belief that it (mind) 
has acted, or could act, as something _ guiding or 
interfering with the course of metabolism. ’ He 
scouts the idea "of the influence of the mind on the 
activities of tlie bodv," and snvs, “we cannot con¬ 
ceive how a physical process can be interrupted or 
supplemented bv non-phvsical agencies. He tells us 
that the student of biology "should realise that the 
mental series of events lies, outside the sphere ot 
natural science,” and relegates such matters to the 
realm of philosophy. 
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1 have no doubt that Prof. Goodrich is familiar with 
recent ..advances in psychotherapy, and f r.innot 
imagine how he icroncilcs them with the above -t.ito- 
meins. The treatise i.n “ Suggestion and Autosug¬ 
gestion,” by Prof. Badouin, which ties, r il )t ._, ihe 
practice of the new Nancy school, gives plentv ,,f 
examples of curative processes, which necessanlv in¬ 
volve metabolism, set in motion hv purely mciital 
cesses. A good example is furnished hv the a, title of 
Prof. J. Stanley Gardiner in Nyii'kk of December ty, 
p. 5051 if autosuggestion can initiate metaholism in 
the individual, why is it to he ruled out as a possible 
factor in evolution ? Prof. Goodrich is not an advocate 
of the view that only tongenil.ii charat leiistics <an 
affect the progeny of the individual. If the requisite 
•‘environmental stimulus” persists I gather thai hi 
his opinion an acquired modification may also persist 
In this lonneetion it is surely a loss to his theon to 
rule out the ofTov I vvhiih environment muv produce 
primarily on the mind, and through the mind mi 
metabolic processes. Why is the student of biology io 
regard all this as ■'outside the sphere of n uu, ,1 
sri, ‘ nre ” ? W. K Hors, in n. 

In answer to .Mr \V. R. B,>uslield\ uncstion I m.iv 
sae that he is mistaken if he thinks that I would 
deny the possibility of emotive processes bein' se! 
going In suggest..,,, ” n„ t [ vveiuld maim,.in" - that 
suggestion is not a mental piocess. 'J here is pnpn- 
lar on or. v\ idrspre.ul, that Ihouglii can be di,e, th 
transferred, ulareas, as a matter of fad, we know 
that one organism tommuniraies with another In 
physical means through the organs of sense In 
touch, smell,, taste, sight, and hearing. .Suggestion 
consists in bringing ui hear appropriate stimuli which 
directly or induce lly set going certain metabolic pto. 
cesses; or, to pul it in attothei wa\, the stimuli excite, 
in the organism responses which from one a spec I 
appear as a series of metabolic processes, and fi,,m 
another aspect as a series of meiil.il processes, I he 
one series c annul be altered without also altenng the 
other. # 

,fn \.vi tut of November 17 l)i. | T Cunningham 
complains that I have ignored “ the 1 greater part of 
all the new conceptions and new results obtained In 
recent research on heredity and genetics.” Now it is 
difficult within the limits of a shot f address fei guard 

against all possible misunderstanding, let I think 
Dr. Cunningham might have gathered that ttiv object 
was to concentrate on certain fundamental problems, 
avoiding all unnecessary detail. Although vielding to 
none in niv admiration for the triumphs of Men- 
dclism. 1 purposelv set aside (as stated in a fool- 
note) complications due to hvbridisation, the forma, 
tion of hetero/vgotes, segregation, *tc., because the v 
did not seem to me to hear directly oil the- questions 
discussed. Mv innocent statement “that the- newest 
characters mav he inherited as constantly as tho most 
ancient, provided they are possessed hv both pure ills,” 
in no vvnv contradicts Dr. Cunningham's own state, 
ment “that a e hat,n ter mav lie inherited w lien it is 
apparent only in one patent or in neither,” a fact 
which, by flic wav, Vvas known before Mriadelism was 
invented. I still hope that nothing said in the 1 address 
is inconsistent with even the newest sound roncep. 
tions and newest results of experimental genetics. 

In the third paragraph of his letter, while scenting 
to agree that a change of character must bo due 
either to an alteration of tile germinal factors or of 
tile environmental conditions, Dr. Cunningham con¬ 
fuses tlie issue bv failing to distinguish consistently 
between . the variation and the resulting character. 
This is iust one of the important distinctions which, 
as I endeavoured to show in the address, must he 
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lo waste time in endless and 


realises) if we are not 
futile controversy. 

Dreut as is n„r d.-l.l to Wcismann, it must 
• Gsiiowlclg,.,! that not a liltl.- of th, 1 confusion 

obstuH i"' l" " I- traceable 

oust urn ics and m, ons.sUm i,. s 111 his wn'liugs 

ns matter I gladly a. Itnovv I,Mg. . ... 

he wo, U , Sir At c lidall Reid. ... , lh ; nU , 

■ . ‘ 1 " U v, " m " 'I' 1 ", as so,,,., e.thc'i s s.,w hefote 

”1 variation, hut only one 
Kind ut rhnudrr. ir w i • 

OMo.d, D,.,,.„,b,r 0 '“■ootout. 


1.1*1 01 ^Ciennno Periodicals. 

IniI < onjomt Ho.uel of Sc ient iii. Societies i,r,.p„ses 
- so the i,.„ t suopoe, is obtain,.,|, atrang.. f.the- 

eil a weal, hst of .periodical pohh, at ions which 
) ' '" n ,llr ""' lllls 1,1 original s, leiililir research, and 
lias emu.steel piHim,n., n ai 1 ,uig. went, 
niNlee 1 , of vvlneh 111,' foMowing .a,, meioheis . - Sir 
c!' ,? 1 ' , A 1 " 1 "' 1 ’ (<lianman), Mi K \\; Clillord, 

\ U "p",'. V r,i: Ti, ,)r ‘ ‘ 'hahoe'i s Mile hell ( Mr. 

AW; lollard ami l'ml. W. W Watts, secretary. 

'• 1 ^ will l>o .in t)da\o tonfaininiT in 

a |.h., M-l,o,l order, the titles an,I place, „( publication 
1 'N' SU ‘N penodicals in existen,,. ,,u f,i mr , IV , 
I 0 OO, and ,,| all issue,] after that dal, 1 . 

t« 1 -e 'Mclc et|, Oxford, C,Icicle,., K.jjn- 
bei' gli. Dublin. an,1 Abrn si w v 1 h xv In, h t.,R<. , | lc .s,- 

i>c r leK 1 " .lis W ill he mclic.il,.(I io n„. list, an,I, when-ver 
peiss, a, least on* library in the l nite-cl Kingdom 
will he indie ated for each title 1 , 

1 well he print,.,1 on one si,I, ,,n|v 1,1 fariii. 

tale 1 a If ei a I ions .on] additions, 

I he- ubje-els ,,f t tie' proposed volume ate 1 (t) To 
supply as ne-.olv as possible a complete list ,,f , uncut 
stunt efu pel icsheals ; (a) t„ indicate, where 1 possible at 
least one bbi.erv where- each periuli.ul is taken; (,) 
f,llm for ‘‘'-operation between libraries’ so 

1 N't I boll, till- numhet of duplicities ami the list of 
penoclical, not taken in mav be rnhicvil, an,I (4) to 
enable each library to us, 1 the list for its own pur- 
poses, by placing a mark against tin- title „f each 
pcitoeliral it peissessc-s, by cutting up f,, r inelex, 


I he 1 trust, 1 ,-s c>f the British Muse-uni, leelegnising 
the 1 unporianc e of this work lo scientist leseareh and 
hihliographv, have 1 iimsenled to allow- the compilation 
t,i lie undertaken lo 1 the- stall ,if the Museum. Thev 
volatile, however, to defray the eost ,,f printing 
;m(l public .it it »n 

Although the value of a list of this kind to libraries 
uni! si ientilii- sen ickies wouiel lie vetv great, it is 
searee-h possible*, iliat the- prexhielion ,,f s () costly a 
^vork would he entertained hv ,1 publishing firm as an 
oidm.erv commercial enterpi i.e If, however, a sufll- 
1 te nt mimher of libraries and institutions ngtee In ad¬ 
vance to purchase one or more copies, when issued, 
the compilation of the list will be pul in band at 
onee. Already a large bulk of material has been 
enllcrted in tin- Hellish Museum by v.uious societies 
and by the Conjoint Hoard. 

I shall he glad to receive hv (anu.irv ( i, if possible. 
the 1 names and addresses of institutions',,r individuals 
who will support this proposal bv undertaking to 
subscribe for one nr more copies of the list. The 
price per copy will Fie 2I. 2s . ne t \V. \V Waits. 

( onjoint Board of Scientific Societies, 

Burlington House, London, W.i. 


Old Observation* Blaring on the Duration of Sunrise, 

In !7<v» the French academician Le Gentil went on 
a journey to Mauritius, Potvdich^ry, and Manila to 
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observe the transit of Venus and_to study atmospheric 
refraction in the tropics. As an incident of the latter, 
while at Pondichdry he observed carefully the form 
of the rising sun, with attendant phenomena, and 
noted the ..instants of upper and lower contacts in 
several calcs, with the help of the telescope of his 
quadrant and a clock. While he docs not seem to 
have made any further use of the durations deducible 
from hi* observations, nevertheless with the help ol 
the Nautical Almanac of that year and a standard 
astronomical formula one may compute the duration 
which would have held on the assumption of constant 
refraction, and may compare, this with the actual 
observations and with the accompanying descriptions 
ot the sun’s form. The subjoined table shows the 
results. Type A (see l’opular Astronomy, “On types 
ot Sunrise and Sunset,” vol. 29, p. 251, iQ2i ; Naiukb* 
October «3> !>• J1I )» which is a mirage type, has an 
average excess of +23 per cent, as compared with 
computation ; the one tyjie B case has an excess of 
+ e.* per cent. Those results agree with numerous 
observations made by the present writer at various 
stations in Pacific and Atlantic waters. It is as if 
the sun sets behind a receding horizon and rises beyond 
an approaching horizon. 

Duration 

Per cent. Type 


r«lt acting bn the other fildmeot cause* .a gelvano- 
meter deflection'in the opposite direction. 7'\- >; 

The sensitiveness is, in general, different ter idnisa- 
tion currents acting on each of the grids, but for each 
one the deflections of the galvanometer are fairly pro¬ 
portional to the ionisation currents. If required, .in¬ 
equalities in the valves can be corrected by interposing 
an E.M.F. in one of lilt? valve circuits by means of a 
battery and suitable resistances. _ ’tv 

When two valves are used in this way, fluctuations 
in the heating currents and in the plate potWhals 
are reduced owing to the fact that the heating cur. 
rents for the filaments and the plate voltage are-sup¬ 
plied from the same sources for both valves. . 
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The Measurement of ionisation Currents by Three- 
electrode Valves. 

In view of the advantages offered by the use of 
valves tor measuring ionisation currents, which have 
been pointed out in a recent paper by M. J. Malassez 
(Compics remius, vol. 172, p. 1093, 1921), it appears 
to be of some interest to describe another method ot 
using valves for this purpose, differing in its applica¬ 
tion from that adopted bv M. Malassez. 

The method desci ibed by M. Malassez gives directly 
the pieart ionisation during n certain interval of time 
bv determining the time required to discharge a con¬ 
denser from 40 volts to a small potential indicated 
sharply by the valve. It is intended to measure ionisa¬ 
tion currents, of the order of 10-* amperes, produced 
by X-rays when conditions are such that the leakage 
through the valve can be neglected. ... 

In the method to lie described the ionisation is 
measured by the steady deflection ^{^’galvanometer.- 
If permits changes of ionisation within short intervals^ 
of time to be followed, and can readily be adapted to 
n balance method. . 

The arrangement is given by the accompanying 
sketch (Fig. 1). ,, , 

The plates of the valves \ „ V. arc connected 
through equal resistances r t , r 7 . One terminal of 
each of these resistances is connected In the positive 
pole of the batten 1 , the other terminals are con¬ 
nected through the galvanometer g. The resistances 
R R -regulate the heating currents through the fila¬ 
ments, Each grid can be connected to the positive plate 
of an ionisation chamber through the leads C, or Cb. 

The hrating currents are set so as to give equal 
plate currents through both valves when the grids are 
insulated. When, owing to the ^ction of the ionisa¬ 
tion current, one ot the grid* receives a charge, the 
plate current through the darrespomlmg valve is altered 
and tiie galvanometer is deflected. An-ian»S#ttofrcpr‘- 
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A fuller discussion of the method and more details 
of the experiments carried out wiff be given elsewhere. 

When some radio-active deposit emitting o-rays is 
gradually brought near to an ionisation chamber of 
suitable "shape it is easy to show the amount of ionisa¬ 
tion for different distances (Bragg’s curve) by the 
deflections of a unipivot galvanometer. When a more 
sensitive galvanometer is substituted for the unipivot 
instrument, in a set of observations the sensimity for 
Current was 3x10 ” amperes with a sensitivity for 
voltage ot 12x1a- 4 volts, althou(f-i the valves used 
were rather soft and not suitable for high current 
sensitivity, and no amplification device vex used. 

J. C. M. Bbkntano. 

Manchester University, Manchester, December 10. 

Simple Sensitive Flames. 

It- does not seem to flu well known that it is quite 
easy to make a very simple flame sensitive to sounds 
of short wave-length for working with gas at ordinary 
supply pressure. 

Such a sensitive jet is obtained from a glass tube, of 
diameter about 1 cm., simply by rotating the ehd of 
die tube in a bltuv-pipe flame, so that it takes-the 
shape of a dome with an orifice. This shape provides 
the sudden change of pressure on which sensitiveness 
depends. While the fjlsls 4 * is still soft it 
flattened so as to make the orifice noticeably elliptical. 
\s with high-pressure jets, the flame loses sensitive¬ 
ness if the orifice be too nearly circular,. or if it> 
eliipticity be too great. The best condition is attained 
bv trial." 4, the orifice be too large the flame l* easily 
disturbed by draughts or bv slight variations. in the 
pressure of" the gas. If it be too small the notarial 
gas pressure is too low to give a flame on the-point 
of flaring, a well-known condition of sensitiveness 
These low-pressure flames are sensitive to lowet 
pitched sounds than is usual with high-pressure 
flames. Like the latter, they are most sensitive to 
sounds in a [Articular direction, viz., the direction of 

the major, wia.-of the emptiest £ 
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The Message of Science . 1 

By Sir Richard Gregory. 


f T is just forty years ago, at the York Meeting 
4 t&8j, that a committee was appointed "to 

arrange for a conference of delegates from scien- 
tife,‘•Societies to be held at the annual meetings of 
the “fetish Association, with a view to promote 
the interests of the societies represented by in- 
ductng fhem to undertake definite systematic work 
on a uniform plan.” The Association had been in 
existence for fifty years before it thus became a 
bond of union between local scientific societies in 
Order to secure united action with regard to com¬ 
mon interests. Throughout the whole period of 
nirrtty years it has been concerned with the 
advancement and diffusion of natural knowledge 
and ■ its applications. The addresses and papers 
read before the various sections have dealt with 
new observations and developments of scientific 
interest or practical value; and, as in scientific 
and technical societies generally, questions of pro¬ 
fessional status and emolument have rarely been 
discussed. The port of science—whether pure or 
applied.—is free, and a modest yawl can find a 
berth in it as readily as a splendid merchantman, 
provided that it has a cargo to discharge. Neither 
the turmoil of war nor the welter of social unrest 
has prevented explorers of uncharted seas from 
crossing the bar and bringing their argosies to 
the quayside, where fruits and seeds, rich ores 
and precious stones have been piled in profusion 
for the creation of wealth, the comforts of life, 
or. the purpose of death, according as they are 
selected and used. 

AH that these pioneers of science have asked 
for is for vessels to be chartered to 
enable them to make voyages of discovery to 
unknown lands. Many have been private adven- 
turerst and few have shared in the riches they 
have brought into port. Corporations and Gov¬ 
ernments are now eager to provide ships which 
will bring them profitable freights, and to pay 
bounties to the crews, but this service is 
dominated by the commercial spirit which expects 
immediate returns for investments, and mariners 
who,enter it are no longer free to sail in any direc¬ 
tion . they please or to enter whatever creek 
attracts them. The, purpose is to secure some¬ 
thing of direct profit or use, and not that of dis¬ 
covery alone, by which the greatest advances of 
science have hitherto been achieved. i 

To the man of science discoveries signify exten¬ 
sions of the field of work, and he usually leaves j 
thrir exploitation to prospectors who follow him. ; 
His motives are intellectual advancement, and not j 
the production of something from which financial j 
gain may. be secured. For generations he has 
worked .in faith purely for the love of knowledge, 
and has enriched mankind with the fruits of his 
laboUKsfj'hdt this altruistic attribute is undergpidg 

> AhrWpJ *4dra» ^«Uvsmt to tSeXonSt«jn*'«i'v 
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a change. Scientific workers ,tre beginning to 
ask what the community owes to them, add what 
use has been made of the talents entrusted to it. 
They have created stores of wealth beyond the 
dreams of avarice, and of power unlimited, and 
these resources have been used to convert beauti¬ 
ful countrysides into grimy centres of industrial¬ 
ism, and to construct weapons of death Of such 
diabolical character that civilised man ought to 
hang his head in shame at their use. 

Mankind has, indeed, proved itself unworthy 
of the gifts which science has placed at its dis¬ 
posal, with the result that squalid surroundings 
and squandered life are the characteristics of 
modern Western civilisation, instead of social con¬ 
ditions and ethical ideals superior to those ol-any 
other epoch. Responsibility for this does not lie 
with scientific discoverers, but with statesmen and 
democracy. Like the gifts of God, those of 
science can be made either a blessing or a curse, 
to glorify the human race or to destroy it; and 
upon civilised man himself rests the decision as 
to the course to follow. With science as an ally, 
and the citadels of ignorance and self as the objec¬ 
tive, he can transform the world, but if lie neglects 
the guidbnee which knowledge can give, and 
prefers to be led by the phrases of rhetoricians, 
this planet will become a place of dust and ashes. 

Unsatisfactory social conditions are not a neces¬ 
sary consequence of the advance of science, but 
of incapacity to use it rightly. Whatever may be 
said of captains of industry or princes of com¬ 
merce, scientific men themselves cannot be 
accused of amassing riches at the expense of 
labour, or of having neglected to put Into force 
the laws of healthy social life. Power—financial 
and political —has been iu the hands of people 
who know nothing of science, not even that of 
man himself, and it is they who should be 
arraigned at the bar of public jusLice for their 
lailure to use for the welfare of all the scientific 
knowledge offered to all. Science should dis- 
sociate itself'■entirely from those who have thus 
abused its favours, and not permit the public to 
believe it is the emblem of all that is gross and 
material and destructive in modern civilisation. 
There was a time when intelligent working men 
idealised science; now they mostly regard it with 
distrust or are unmoved by its aims, believing it 
to be part of a soul-destroying economic system. 
The obligation is upon men of science to restore 
the former feeling by removing their academic 
robes and entering into social movements as 
citizens whose motives are above suspicion and 
whose knowledge is at the service of the com¬ 
munity for the promotion of the greatest good. 
The public mind has yet to understand that science 
,is the pituitary body of the social organism', and 
jwithotlt;.it. there , be no healthy, growth, in 

I, modern life, dj*nt*i]y' or physically, 

> Thfr aawfereifde of delegates provides the most 
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appropriate platform of all those offered by the 
British Association from which a message of ex¬ 
hortation may be given. 'Ihere are. now 130 
corresponding societies of the Association, with 
a total membership of about 52,000, and their 
representatives should every year go back not 
only strong with zeal for new knowledge, but also 
as ministers filled with the sense of duty to inspire 
others to trust in it. In mechanics work is not 
considered to be done until the point of applica¬ 
tion of the force is moved; and knowledge, like 
energy, is of no practical value unless it is 
dynamic. The scientific society which shuts Itself 
up in a house wheic a favoured few can contem¬ 
plate its intellectual riches i> no belter than a 
group of misers in its relations to the community 
around it. The time has come for a crusade 
which will plant the fag ot scientific truth in a 
boh} position in every province ol the modern 
world. II you believe in the cause of disciplined 
reason \ou will respond to the call and help to 
lilt (iv)iised man out of the morass in which he 
is now struggling, and set him on sound ground 
with his fa< e toward the light. 

It is not In discoveries alone, and the records 
ot them m volumes raiely lonsullcd, that si ience 
is advanced, Imt by the diffusion of knowledge 
and the direction of men’s minds and actions 
through it In these demovratie days no one 
accepts as a working social ideal Aristotle’s view 
of a small and highly cultivated aristocracy pur¬ 
suing the arts and sciences m setluded groves 
and maintained bv manual workers excluded Iron) 
citizenship. Artisans to-day have quite as much 
leisure as members of prolcssional classes, and 
science can assist in encouraging the worthy em¬ 
ployment of it. 1 his end can be attained by ' o- 
operahvc action between local scientific societies 
and representative organisations of labour. I here 
should, he close association and a common fellow¬ 
ship, and no suggestion ol superior philosophers 
descending trom the clouds to dispense gilts to 
plebeian assemblies. It should also always he 
rcmcmhcied tlt.it a cause must have a soul as well 
as a bodv. The fund ion of a mission-hall is dif- 
Irrent from that ol a cinema-house or other place 
of entertainment, and manifestations of the spirit 
of science ate more uplifting titan the most in¬ 
structive desitiptive lectures. ' 

Science needs champions and advocates in 
addition to actual makers of new knowledge and 
exponents of it. Ihere arc now more workers 
in scientific lields than at any otlicr time, yet rela¬ 
tively less is done to create enthusiasm for their 
labour and regard for its results than was accom¬ 
plished fifty years ago. Every social or religious 
movement passes through like stages, from that 
of fervent belief to formal ritual. In science 
specialisation is essential for progress, hut the 
price which has to be paid for it is loss of contact 
with the general body of knowledge. Concentra¬ 
tion upon any particular subject tends to make 
people indifferent to th| aims and work of others; 
lor, while high magnifying powers enable minute 
details to be discerned, the field of vision is cor- 
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respondingly narrowed, and the relation of the 
structure as a whole to pulsating life around i 
is unperceived. * 

As successful research is now necessarily limito 
lor the most part to complex ideas and intricate 
details requiring speejal knowledge to comprehend 
them, very special aptitude is required to preseir 
it in such a way as will awaken the interest o'. 
people familiar only with the vocabulary of every 
dav life In the scientific world the way to dn 
tinction is discovery, and not exposition, am' 
rarelv are the two faculties combined. Mosi 
inv estigatoi s are so closely absorbed in their re ¬ 
scan lies that they are indifferent as to vvhethei 
people in general know anything of the results 
or not. But where one person will exercise his 
intelligence to understand the description of a 
new natural fact or principle a thousand are ready 
to admire the high purpose of a scientific quest 
and reverence the disinterested service rendered 
bv it to humanity. 1 he reeoid of discovery or 
description of progress is, theretore, only one 
function ot a local scientific society; beyond this 
is the dutv of using the light of science to reveal 
the dangers of ignorance in high as well as in 
low places. Though in most societies there is 
iinlv a small nucleus of working members, the 
others are capable of being’ interested in results 
achieved, and a few maybe so stimulated by them 
as to become just and worthy knights of science 
reach to remove anv dragons which stand in the 
wav of human progress, and (ontinually uphold¬ 
ing the virtues of their mistress. 

Every local scientific society should be a train¬ 
ing ground for these Sir (lalahads, and an out¬ 
post of the empire of knowledge. I he communitv 
should look to it for protection from dangers 
within and without the settlement, and for assist¬ 
ance in pressing further forward into the sui- 
rojmding woods of obscurity. At present it is 
unusual for this civic responsibility to be accepted 
bv a .scientific society, with the result that local 
movements are undertaken without the guidance 
necessary to make them successful. A local 
scientific society should be the natural body foi 
the civic authority to consult before any action w 
taken in which scientific knowledge will he of sci- 
v we. It should be to the citv or county in which 
it is situated vxhat the Royal Society is to the 
State, and not a thing apart from public life and 
affairs. 

When wisdom is justified of her children, and 
local scientific societies are no longer csoteri 
circles, but effective groups of enlightened citizen- 
of all elapses, they will provide the touchstone b> 
which fact is distinguished from assertion an ' 
promise from performance. As the sun draw - 
into our svsteni all substantial bodies which corn' 
within its sphere of influence, while the pressuc 
of sunlight drives aw-av the fine dust which won 1 
tend to obscure one body from another^ so 
local scientific society possesses the power < 
attracting within itself all people of weight in the 
region around it anci of dispersing the mist and 
fog which commonly prevail In the social atrw- 
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sphere. Thus may the forces of modern civilisa¬ 
tion, moral and material, be brought together, and 
an allied plan of campaign be instituted against 
the armies of ignorance and sloth. The service is 
that of truth, the discipline that of scientific inves¬ 
tigation, and the unifying aim human well-being. 
Kingsley long ago expressed the democratic basis 
upon which this fellowship is founded; and 
when he delivered his message artisans were 
crowding in thousands in Manchester and other 
populous places to lectures bv leaders in the scien¬ 
tific world of that time. Labour then welcomed 
science as its ally in the struggle for civil rights 
and spiritual liberty. Thai battle has been fought 
and won, and subjects in bitter dispute fifty vears 
ago now repose in the limbo of lorgotten things 
There is no longer a conflict between religion 
and science, and labour can assert its claims in the 
market-place or council house without tear ol 
repression. Science, is likewise free to pursue its 
own researches and apply its own principles and 
methods within the realm of observable pheno¬ 
mena, and it docs not desire to usurp the 1 unctions 
of faith in sacred dogmas to be perpctuullv 
retained and inlalliblv declared. The Koval 
•Society of London was founded for the extension 
of natural knowledge in contra-distinction to the 
supernatural, and it is content to leave other 
philosophers to describe the world beyond the 
domain of observation and experiment.’ When, 
however, phenomena belonging to the natural 
world are made subjects of supernatural revelation 
or uncritical inquiry, science lias the right to pre¬ 
sent an attitude ol suspicion towards them. Its 
only interest in mysteries is to discover the natuial 
meaning of them. It docs not need messages 
from the spirit world to acquire a few elementarv 
facts relating to the stellar universe, and it must 
ask for resistless evidence before observations 
contrary to all natural law are incepted as scien¬ 
tific truth. II there are circumstances in wlinli 
matter may be divested of the property of mass, 
fairies may be photographed, lucky charms may 
determine physical events, magnetic people dis¬ 
turb compass needles, and so on, by all means 
let them be investigated, but the burden ot proof 
is upon those who believe in them and even 
witness will be i liallenged at the bar of si ientitic 
opinion. 

We do not want to go back to the davs when 
absolute credulity was inculcated as a virtue and 
doubt punished as a crime. It is easy to find in 
works of uncritical observers of medieval times 
most circumstantial accounts of all kinds of 
astonishing manifestations, but vvc.;ire not com¬ 
pelled to accept the records as scientifically accu¬ 
rate and to provide natural explanations of them. 
Wc need not doubt the sincerity of the observer 
even when we decline to accept his testimony as 
scientific truth. ■ The maxim that “ seeing is 
believing ” may be sound enough doctrine for the 
majority of people, but it is insufficient as - a prin¬ 
ciple of scientific inquiry. For thousands of years 
it led men to believe that the earth was the centre 
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of the universe, with the sun and other celestial 
bodies circling round it, and controlling the 
destiny of man, yet what seemed obvious vv as 
shown Hy Copernicus to he untrue. This was the 
beginning ot the libei,ition of human life and 
intellect from the maze of puerile description and 
philosophic conception. C.irclti! observation and 
1 uncial experiment later took the place of personal 
assertion and showed that events m Nature arc 
determined by permanent law and are not subject 
! to haph.i/.ud 1 linages by supernatmal agencies. 
When tins position was gained by science, belief 
in astrology, necromancy, and son civ of every 
kind began to decline, and men learned that they 
were masters ol their ovvn destinies. The. late 
war is responsible lor a recrudescence of these 
medieval superstitions, but it natural science is 
true to the prim iplcs by vvhirh it has advanced it 
will continue to bring to bear upon them the 
piercing light by which civilised man was* freed 
from their baleful t onsequcnces. 

1 here is abundant need lor the use of the 
intellectual enlightenment which science can 
supply to counteract the ever-present tendency of 
humanity to revert to primitive ideas. Fifty 
years ol compulsory education are hut a moment 
ill the history of man's development, and their 
influence is as nothing m comparison with instincts 
derived from our early ancestors and traditions of 
more recent times grafted upon them. So little is 
know n of silence that to most people old women’s 
tales or the unsupported vvotds of a casual on¬ 
looker are as credible as the statements and con- 
1 elusions of the most careful obscivcrs. Where 
exact knowledge exists, however, to place opinion 
1 by the side of fact is to blow a bubble into a flame. 
Within its own domain science is concerned not 
with belief except as ,1 subject of inquirv but 
with cvdeiicc It claims the right to test all 
tilings in order to he able to hold fast to that* 
which is good. It declines to ace ept popular 
beliefs as to thunderbolts; living hogs and toads 
j embedded in blocks of coal or other hard rock 
without an opening, though the rock was formed 
millions of years ago and all lossils found in it are 
crushed as Hat as paper; the inheritance of 
microbie diseases; the production of rain by ex¬ 
plosions when the air is far removed from its 
saturation point ; the influence ot the moon on the 
weather or ol underground water upon a twig held 
by a dowser, and dozens ol like fallacies, solely 
because when weighed in the balance they have 
been found wanting in scientific truth. Its onlv 
interest in mysteries is that of inquiring into them 
and finding a natural reason for them. Mystery 
is thus not destroyed by knowledge hut removed 
to a higher plane 

Never let it be acknowledged that science 
destroys imagination, for the reverse is the truth. 
“The Clods are dead,” said W. Ii. Henley, 

“ the world, u world of 

Full-trammed with fact*, in science swathed and sheeted, 

Nods in a stertor<*u» after*dinncr d- ft ! 

Plangent and sad, in every wind that blow* 

Who will nuy hoar tb** sorry word* repeated — 

* The go’s are dead."’ 
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It is true that the old idols of 1 wood and stone ! 
an; gone, but far nobler conceptions haw taken 
their place. The universe no longer consists of a 
few thousand lamps lit nightly by angel torches, 
but millions oi suns moving in the infinite azure, 
into which the mind oi man is continually pene¬ 
trating lurlher. Astronomy shows that realms of 
celestial light exist where darkness was supposed 
u, prevail, while scientilie imagination enables 
obscure stars to be found which can never be 
brought within the sense of human vision, the 
invisible lattice work of irvMalx to be disci riled, 
and the movements ol constituent particles ot 
atoms to be deli rinmcd as act nratcly as those of 
planets around the sun. Che greatest advances of 
science are made by the disciplined use of 
imagination; but in this field the picture conceived 
;s always presented to Nature tor approval or 
rejection, and her decision upon it is final. In 
i ontenfporarv ail literature, and drama imagina¬ 
tion may be dead, lint not in science, which can 
provide hundreds of arresting ideas awaiting 
beautiful expression In pen and pent il. It has 
been said that the purpose of poetry is not truth, 
but pleasure, vet, even it this definition be 
accepted, we submit that insight into the mys¬ 
teries of Nature should exalt, r.ifhcr than repress, 
the poetic spirit, and be used to enrich verse, as 
it was by some ol the world’s greatest poets- 
Lucretius, Dante, Milton, Cocthe, Tennyson, and 
Browning. With one or two brilliant exceptions, 
popular writers of the present day are completely 
oblivious to the knowledge gained by scientific 
study, and unmoved by the message which science 
is alone able to give. Unbounded riches have 
been placed bet ore them, yet they continue to 
rake the muck-heap of animal passions and stir 
the froth of sloppy sentiment tor themes of com¬ 
position. Not by their works shall we become 
“ children of light,” but by the indomitable spirit 
of man ever straining upwards to reach the 
stars. 

Where there is ignorance of natural laws all 
physical phenomena are referred to supernatural 
causes. Disease is accepted as Divine punish¬ 
ment to be met by prayer and lasting, or the act 
of a secret enemy in communion with evil spirits. 
Because of these beliefs thousands of innocent 
people were formerly burnt and tortured as witches 
and sorcerers, while many thousands more paid in 
devastating pestilences the penalty which Nature 
inevitably exacts lor crimes against her. In one 
sense it may be said that the human race gets the 
diseases it deserves; hut tne sins are those of 
ignorance and ncglei t of physical laws rather than 
against spiritual ordinances. Plague is not now 
explained by supposed iniquities of the Jews or 
conjunctions ot particular planets, but by the 
presence of an organism conveyed by fleas from 
rats; malaria and yellow fever are conquered by 
destroying the breeding places of mosquitoes; 
typhus fever by, getting rid of lice; typhoid by 
cleanliness; tuberculosis vfey improved housing} 
and most other diseases by following, the teaehfflg* 
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of science cowterblng them. *Thdugh the mind 
does undoubtedly influence the resistaitce dl -the 
body to invasion by micrqbes, it-cannot cfeatfe the 
specific organism of any disease, and the rcsfwwi- 
bflity of showing how to keep such germs under 
control, and prevent, therefore, live poverty and 
distress due to them, is? a scientific rather thdrv a 
spiritual duty. 

'Hie methods of science arc pursued whenever 
observations are made critically, recorded faith¬ 
fully, and tested rigidly, with the object of using 
conclusions based upon them as stepping-stones 
to further progress. They demand an impartial 
attitude, towards evidence and fearless judgment 
upon it. These are the principles by which the 
Inundations of science have been laid, and a noble 
structure of natural knowledge- erected upon 
them. A scientific inquiry is understood to be 
one undertaken solely with the view- ot arriving 
at the truth, and this disinterested motive will 
always command public confidence. It is poles 
apart from the spirit in which social and political 
subjects are discussed : it is the rock against 
which waves ot emotion and storms of rhetoric 
lash themselves in vain. If political science were 
guided by the same methods it would present an 
open mind to all sides of a question, weighing 
objections to proposals as justly as reasons in 
support of them, whereas usually it sees only the 
views ot a particular class or paity, and cannot 
be trusted, therefore, to strike a judicial balance. 
The methods of science should be the methods 
applied to social problems if sound principles of 
progress are to be determined. \\ hen they are 
so used a statesman will be judged, as a scientific 
man is judged, by correct observation, just infer¬ 
ence, and verified prediction; in their absence 
politics will remain stranded on the shifting sands 
of barter, concession, and expediency. 

Local scientific societies should provide a 
common forum where workers with hand or brain 
can meet to consider new ideas and discuss judi¬ 
cially the significance of scientific discovery or 
applied device in relation to human progress. At 
present such societies are mostly out of touch with 
these practical aspects ol knowledge, and are more 
interested in prehistoric pottery than in the living, 
world around them. Most of those connected with 
'the British Association are concerned with natural 
history, hut all scientific societies in a district 
should form a federation to proclaim the message 
of knowledge from the house-tops. Men are 
ready to listen to the gospel of science and’to 
believe in its power and its guidance, but ’ jts 
disciples disft-gard the appeal and are content to 
let others minister to the throbbing human heart. 
Civilisation awaits the lead which science can give 
in the name ot wisdom and truth and unprejudiced 
inquiry into all things visible and invisible.,' but 
the missionary spirit which would make rueneager 
to declare this noble message to the world has. yet 
to be created; . . . : . «; V^>'i. 

Thjs ijs a* thrt of; .thcLBrifislv XstK^at^oar itself 
#fk ; of local .sgtentifip. dOcjfstfts; v r ft -fearns .to 
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be forgotteftthat one ofthefunctious of die Asso- 
ciadb» is to inspire belief wd confidence in science 
as the- chief formative factor of modern life, and 
hot only to display discoveries or enable specialists 
- tor-discuss technical advances in segregated sec- 
tions.' Though members of the Association may 
be,able to live on scientific bread alone, most of 
the community in any place of meeting need some¬ 
thing more spiritual to awaken in them the 
admiration and belief which beget confidence and 
.hope. They ask for a trumpet-call which will 
unite the forces of natural and social science, and 
' are unmoved by the parade of trophies ot scien¬ 
tific conquests displayed to them. It was the 
primary- purpose of Canon \V. V. liarconrt, the 
chief founder of this Association and its general 
’secretary from 1831 to 1837, to sound this note 
for “ the stimulation of interest in science at the 
various places of meeting, and through it the 
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provision ,of funds fpr carry ing on research,” ami 
hot for “the discussion of scientific subjects in 
the sections. ” In the course of time tliese sec¬ 
tional, discussions have taken a prominent {dace 
in the Association’s programme, and rightly so, 
for they have promoted (he advancement of 
science in many directions; hut, while we recog¬ 
nise their value lo scientific workers, we plead 
for something more for tilt- great mass Of people 
outside the section-rooms, lor a statement of ideals 
and o! service, of the strength of knowledge and 
of responsibility for its use. These are the sub¬ 
jects which will quicken the pulse of the com¬ 
munity and convert those who hate and fear 
science and associate it solely with debasing 
aspects of modern civilisation into fervent disciples 
of a new social faith upon which a lever made in 
the workshops of natural knowledge may be 
placed to move the world. 


„_____ . » 

Integration in the Living Organism. 

By Tkok \Y. M. Bayuss, K.R.S. 


"nHE name “organism," given to the individual 
* units of living matter as they are nut with 
in Nature, implies that these act as unified and 
co-ordinated entities. At the same time, it must 
be remembered that an organism considered apart 
from its environment is merely a theoretical ab¬ 
straction; hut, apart from the way in which they 
react to external influences, there must be means 
by which the activity of any 011c part is adjusted 
to the needs of the whole, and the investigation 
Of these various means may he said to form a 
large part of modern physiology. In a general 
sense, it may be looked upon as distinctive ot the 
more recent outlook, for most of us are not con¬ 
tent with ascribing the mutual co-ordination of 
function to a presiding directive agency, be it 
called “cntelcchy,” “dlan vital,” or other mys¬ 
terious influence. We want to know more of the 
actual chemical and physical methods at work in 
the process, and we believe that it is possible to 
find out a great deal more about them than vve 
know as yet. The change in the point of view 
Of the physiologist may he realised better if vve 
call to mind that it is no longer thought, scientific 
to devote attention to the “functions of the liver,*’ 
for example, but to those processes, such as de¬ 
amination and regulation of carbohydrate supply, 
in which this organ plays a part in combination 
- with various other tissues of the organism. We 
ask : What part does the liver pljy in the cor¬ 
related series of changes associated with the using 
. up of the materials of the food for the supply of 
f^enetgy to, and for the growth of the cells of, the 
^organism as a whole? 

r.Brpadly speaking, there are two great 
* systems ”,—to use a term which is rather anli- 
•1 cjuated in this sense—that serve as the means of 
cottunuhrCaficiti hetw«ten different part*, «rf the 
hlghw^^lmals-iyt^.sntN'vous 1 SystemSoft#/the 
- . * Vvdiil 


vascular system. There arc, corresponding means 
1 ot communicating by messages or bv actual trans¬ 
port of materials in the higher plants. As a first 
! approximation, vve may call the former physical 
! and the latter chemical. These correspond to the 
"nervous " and "humoral ’’ lactors of the French 
physiologists. The central nervous system, in 
1 addition to its obvious function ol receiving im¬ 
pressions fiom tlii- outer world and reacting upon 
it by reflexes to muscles, obtains messages from 
the various parts ol the organism itself by means 
ol appropriate receptors therein. Thus “effec¬ 
tors"—muscles, glands, etc.- arc modified in 
their activity, and the special requirements of 
1 active organs are met. For example, an active 
1 secreting gland receives an increase^ supply of 
j blood, containing sugar and oxygen, by dilatation 
, of the blood vessels to it. By the blood, or similar 
circulating liquid, a chemical substance made in 
1 one place is carried over the whole of the 
organism, and in special places adjusted to be 
sensitive to it brings about appropriate reactions, 
which may affect a large number of other organs. 
Thus the carbon dioxide produced in active 
muscles reaches the respiratory nervous centre, 
exciting this to increase the ventilation of the 
; lungs and supply more oxygen to the muscles by- 
means of the blood. 

; The comparison of the nervous system to the 
; telegraphic circuits of a city has often been made, 
and is piohably more to the point than is some- 
! times thought, since there are many reasons for 
; supposing that the passage of impulses along 
| nerves is essentially of an electrical nature. The 
j vascular system may similarly he compared to 
mechanical transport, by which coal, for instanre, 

; is conveyed in carts. In this latter case,.material 
j substances are sent from place ff> place. Perhaps 
j a closer aqalog.y to the blood vessels with their 
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pump, the heart, would be the distribution of 
water in pipes; but everyday experience reminds 
us that there is also a postal system by means of 
a inch actual material bodies convey messages. 

1 bus a letter can order a supply of coal or cut 
oil the electric current. The "chemical messen¬ 
gers” or “hormones” are the letters of the living 
organism. When the acid contents ot the stomach 
pass into the intestine a chemical compound ot 
unknown Constitution is formed in the cells lining 
this tube, passes into the blood, and ultimately 
arrives at the pancreas, the cells of which alom 
of all those with which the blood comes into ion- 
tact are able to respond to its stimulus. This 
they do by secreting pancreatic juice. The hor¬ 
mone, called “secretin,'’ merely to give it a name, 
is a letter sent to the pancreas by the food asking 
for the enzymes needed to digest it. It docs 
not serve in any sense as loud tor the cells, it is 
not a pafl of the secretion, but sets the machinery 
to w'ork. 

The fact must not he overlooked, however, that 
these various means ot integration act together. 
|ust as coal can be ordered by telegram, so a 
supply of sugar or oxygen can be ordered by a 
nervous message sent by an active organ, and we 
have already seen that a chemical messenger ( — a 
letter) can excite the respiratory centre to send 
nervous impulses ( = telegraphic messages) to the 
muscles producing respiratory movements. In 
general, co-ordination In chemical means is apt 
to be of a more prolonged or continuous nature 
than that by nervous reflexes. Keen in the latter 
ease, however, it is very common to find that an 
organ is under the continuous control of both *x- 
ntatory and inhibitory nerves, the two opposing 
influences being in action at the same time. Any 
particular state is thus the expression of a pre¬ 
ponderance on one or the other side of the 
balance. The tact has been made clear in the 
tone of the'stomach of some reptiles, but it ap¬ 
pears to be of wide occurrence, if not a general 
law. 

The internal secretions of the endocrine glands 
are to be included in the category of chemical 
messengers. An interesting and instructive article 
bv Prof. Strohl, of Zurich, was published in the 
ltfvuc geri 6 nxh' lies Silences (Mav 15, .11)21), and, 
iu point of fact, suggested the present remarks. 
His article deals with the general biological sig¬ 
nificance of the internal secretions, and contains 
a full list of papers, including those concerning 
lower animals. The author compares hormones 
to the electric waves of wireless telegraphy, since 
only certain tissues are timed to respond to them. 

I venture to think that the postal system is a 
better illustration. Actual material bodies arc 
carried, and these “ letters ” are accepted only 
at the correct addresses. In many rases, such as 
those of the suprarenal bodies and the thyroid 
gland, we are able to assign the function in ques¬ 
tion definitely to particular organs, which, indeed, 
appear to possess no other function. 

In other cases, more difficulty is met with, 
NO. 2721, VOL. 108] 


owing to the lact that the cells producing the 
internal secretion are mixed up with cells having 
other known functions. Such, for example,-is the 
case with the “islets of Cangerhans,” embedded 
in the pancreatic tissue which secretes the diges¬ 
tive juice. There is evidence that these “islets” 
produce a hormone wliick is required for the due 
utilisation ot sugar. This co-existence, side by 
side, of cells with different functions is only one 
of the many dilliculties met with in the study ot 
internal secretions. It appears that removal ot 
one particular endocrine organ alfects the func¬ 
tions ot those that are lelt. Indeed, the com¬ 
plexity ot the phenomena may be some excuse 
tor the contradictory and hazy statements so often 
made by workers on the problem, and tor the 
hasty and sensational “discoveries” announced 
lrom time to time in the Press. This aspect of 
the subject is rightly emphasised by Gley 111 his 
valuable lectures on “ l.es Secretions Internes,” 
where it is pointed out that clear and definite state¬ 
ments are much to be desired. Names are too 
otten given which, although they profess to ex¬ 
plain, are nothing but descriptions of the facts 
m other words. No advance is possible in this 
w ay. 

The existence of certain organs or tissues 
which, so far as can be made out, have no func¬ 
tion other than that ot making chemical com¬ 
pounds tor the purpose of acting on other tissues 
suggests the question whether those tissue cells 
which have obvious (unctions ot another kind do 
not also give out to the blood substances which 
act in other places —whether the view ot Hrown- 
Sequard that all tissues make internal secretions 
may not be correct. In the simple case of carbon 
dioxide this is, of course, the ease; but it is 
possible that many of the chemical products of 
the activity of cells may be inert for want of 
receptive cells sensitive to them. Many substances 
found 111 animals and plants appe.tr to be waste 
products of metabolism-xns, for example, the 
great variety ot alkaloids met with in plants. 
There is evidence that some influence is exerted 
by cells on the growth and nature ot cells of other 
kinds in their neighbourhood. The experiments 
of Champv may be cited as examples of this in¬ 
fluence; moieover, fragments of differentiated 
tit.sue grown on a slide under the microscope are 
apt to lose their distinctive marks as they pro¬ 
liferate, and to become of an embryonic type. If, 
however, the fragment contains both epithelium 
and connective tissue, the new epithelial cells re¬ 
tain the characters of those from which they arise, 
so long as thw remain in proxidsUfy to the con¬ 
nective tissue; but if they wander away they lose 
their identity and become generalised in aspect. 
Similarly, the excessive outgrowth of connective 
tissue in retinal fragments is held in check by 
the presence of nerve cells. It seems that the 
normal growth of tissue cells is only possible 
when under the “ control ” of other cells. This 
circumstance is significant in relation to the prob¬ 
lem of malignant growths. Champy describes a 
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case of a particular tumour which was found 
on removal to be only in part malignant, but when 
a culture was made of the epithelium of the 
normal part the cells, deprived of the influence of 
their surrounding tissues, gave rise to daughter- 
cells similar to those of the malignant growth. 

Again the power of survival of transplanted 
organs shows how 'complex is the vaiietv of 
faolors distinguishing one individual from 
another even within the same species. Prol, 
I.eo Loeb has made a large number of experiments 
of this kind in the United States, and finds, in 
agreement with other workers, that tissues trans¬ 
planted into another species die more nr less 
rapidly; if put into another individual ol the 
same species they also die in the end, hut not so 
soon as in the first case. If simply moved into 
another part of the body of the same individual 
they survive and grow. In some .cases they may 
survive in the body of an individual closely related 
to that from which the tissue was taken -as, for 
example, a brother. Now while l’rof. Loch 
assumes that the results are chiefly due to the 
giving off by the cells of specific chemical entities 
which differ from individual to individual, we must 
remember that we have no actual prool of this. 
It is perhaps well to be cautious until the specific 
properties are shown to be of a chemical nature. 
An interesting fact is that the specificity spoken 
of reaches this high state of development only in 
Die higher vertebrates, and is much less manifest 
in their embryonic stages. 


1 he hypothesis that all constituent cells of an 
organism give oft internal secretions Is clearly at 
the basis of hormone theories of heredity, such as 
that associated with the name of j. T. Cunning¬ 
ham. However inaccessible to influence of other 
kinds, it v unnot he denied that the germ-plasm 
must he exposed to the action of substances in 
solution in the blood. I lie experiments of 
Stock,trd slum that the germ-plasm in guinea- 
pigs is altered for several generations by the 
action ol all ohol on the original parents. The 
removal of an organ, such as the tail, containing 
merely tissues abundantly present elsewhere would 
not he expected, on this hypothesis, to have any 
•'fleet capable ol hereditary transmission. 

The internal secretions, especially those affei t- 
mg growth, have an obvious resemblance to the 
accessory food factors ot vitamins; hut these have 
to be supplied to animals from the outside, ulti¬ 
mately from vegetable food, since plants only tire 
able to make them. In neither case, however, 
do we know the chemical nature of the substance 
concerned. It may turn out that we have to do 
with minute traces of metallic elements, perhaps 
some ot the rare metals, (n that connection we 
are reminded of the necessity tor zinc, in ex¬ 
tremely small amounts, for the optimal growth 
ol the mould Aspergillus. Certain of the endo- 
1 rme organs may, indeed, have the function of 
supplying m an active or utilisuble form some 
particular element, as appears to he the case with 
the thyroid gland in relation to iodine. 


“Leader” Cables for Aircraft. 


la t)R some tune past expet intents have been in 
progress in adapting to the purposes of aerial 
navigation the " leadei cable system now success 
Hilly used in connection with shipping. \aiious 
tests made in this country icvcaled that a mat me 
installation is ot little use to anciaft. as no signals 
were received fioni the cable whilst an aeiopl.me 
was over the submerged part of it. Hut when the 
land portion ot the cable was reached the signals 
it gave out were heard easily in the machine 
through an Ordinaiy telephonic receive!. It the 
cable be laid above gtound, ot suspended front 
poles, the “ leader ” system can he employed 
is successfully to guttle aircraft as to guide 
shipping. The principle is the. same in each case, 
though some modifications m applying it are- 
necessary. 

So far as England is concerned, we do net appear 
to have gone much beyond demonstrating the fact 
that a “ leader ” cable for aircraft is a practical 
proposition. But Lieut. Loth, of the French navy, 
after devoting a considerable period to investigating 
the subject, has devised an aircraft “ leader ” cable 
which proved highly successful when tried at the ! 
Villacoublay aerodrome. This officer is well known j 
for, his work in connection with such cables, as he j 
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W.is hugely lesppnsihle tot laying the m.utne in¬ 
stallation at Blest. His aeual appaialus follows 
closely upon the lines of that employed ill ships, 
three receiving coils aie fixed on the aeufplane, 
and tile pilot takes ill signals by means of 

listcncis, ’ 01 eat-pieces, in lus helmet. When 
the machine is flying dnectly above, ot patallel to, 
the cable a stiung signal is tiaiisinitted to the pilot 
tlnough the centre coil, and this continues so long 
as the cable is being ” followed.” The other coils 
indicate alien tho machine is to light or left of the 
• stifle, and enable the pilot to ” pick tip ” the in¬ 
stallation. Signals can be heard at an altitude of 
10,000 It. and for a mile and a halt on either side 
ot the cable. 

I11 the case of a subm.uine cable, the area over 
which sound tan be heard is necessarily limited, 
because a good deal ot energy is expended in pro¬ 
ducing currents in sea water. In the air no such 
loss ol energy occurs, and therefore the sound-range 
can be very mateiially increased. “ Leader ” cables 
fulfil the same function in relation to airciaft as to 
seacraft by enabling them to find their way home in 
thick weather or in the dark, and by adopting the 
system the practice of lighting flares on aerodromes 
is made unnecessary. 
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War. Work of tbe Bureau of Standards^ U.SsA. 1 


T IIK value of science to the belligerent coun¬ 
tries was proved over and over again during 
the war--in the United States no less than in 
other countries. The United States, however, 
had the advantage over other countries in this 
as in* other matters, that, before it joined in 
the lighting, many lessons had been learned or, 
at least, were in course of being learned, and 
of these by no means the least was the fact that 
scientific workeis could render enormous service 
to the combat.mt lorecs. Wc find, therefore, 
that from the very moment of America’s entry 
into the war, the services of the Bureau of Stan¬ 
dards were made use of in connection with the 
many problems which arose. The \ olume before us 
is a record ol some of these activities, although, 
as is pointed out, some of the most interesting 
and important ol the investigations carried out , 
cannot be described owing to military or other 
reasons. Moreover, at the Bureau, as at our 
National Physical Laboratory, a great deal of 
the assistance rendered took the form of oral 
advice and consultations, the value of which can¬ 
not be estimated, and most of which was not 
of a nature to become pail of the permanent 
records. In spite of these facts, so much work 
was carried out that the present volume is, 
perforce, little more than a senes of brief 
abstracts of tbe many investigations undertaken, 
and it is possible in a review to pick out only a 
few of the more interesting ot these and to refer 

briefly to them. 111 

It "is only natural that aeronautics should 
occupy a prominent place in the activities ol the 
Bureau, and the report opens with a description 
of the work accomplished on aeronautical instru¬ 
ments. Many were designed at the Bureau 
where«• provision was made to give thorough 
laboratory tests to 4 per cent, of the total pro¬ 
duction of the country. These tests included 
experiments carried out in temperature chambers 
and. on vibration stands, so that the instruments 
might be subjected to the same conditions as 
would be encountered in actual use. 

Of very great interest is the “altitude 
laboratory.” This consists of a concrete- 
chamber with walls capable of withstanding a con¬ 
siderable pressure from without. Within this 
chamber the engine under test is mounted and 
tested under varying conditions of temperature 
and pressure, it being possible to reduce the latter 
to as low as one-third ol an atmosphere—corre¬ 
sponding to an altitude of 35,000 ft. 

Exhaustive tests on ignition systems for aero¬ 
plane engines were also carried out, the majority 
on the sparking-plugs—or spark-plugs, as the 
Americans term them. The conditions to which 
these plugs are subjected in aero-engines are much 
more severe than in ordinary motor-car practice 


more severe than in ordinary motor-..u | , u . 7 Qw estiQnwhcth 

Tbe pressure inside the cylinders may; 
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600 lb. per square inth, and during operation ti 
sparking-plug is exposed alternately to A blast 
air which may be at a temperature well below zei 
and to a flame of burning petrol, the temperate 
of which, is estimated at 2 500° C. As a result 
research, several porcelains have been obtains 
which have high electrical resistance an 3 fnecha 
ical strength while hot, and are capable of wit: 
standing sudden temperature changesg they ha 
been largely used in the manufacture of sparkiiu 
plugs in the States. In addition to the work - 
the insulating material of the plugs, brittle::' . 
occurring m nickel electrodes has been inve-:: 
gated, and cements for fixing the elect rode/n tin 
insulator have been studied. 

A delightfully simple form of gauge lm 
measuring the tension of aeroplane wires was de¬ 
signed at the Bureau. The wire is supported on 
two pins at a known distance apart, and loaded, 
by means of hand levers, at the middle of the 
span thus formed. The load is measured by 
means of one Ames dial, and the deflection of tin 
wire by another. I lie dials are calibrated so 
that it 'is possible to read off the tension directly 
when the wire is deflected o 1 in. * 

Reference must also he made to the work on 
dopes for aeroplane fabrics, 'lheso may be divided 
into two classes, cellulose nitrate dopes and cellu¬ 
lose acetate dopes. The former are highly in 
flammable, and therefore undesirable. Before tin 
war America obtained all her cellulose acctati 
trom the Bayer Company of Germany, and 
it was not until after seven months of war tha 1 
• provision was made for securing an ad equal' 

! supply of raw material. In the meantime, tin 
i United States had been reduced to such devices as 
i obtaining cuttings and scraps of kinema films in 
order to manufacture sufficient quantities of dope 
I Leaving the aeronautical side of the report, and 
! turning to the section headed “Gauges” (or 
rather “Gages”), one is impressed with the small 
amount of work done at the Bureau compared with 
what was done at the National Physical Labora¬ 
tory. It appears that the total number of gauge- 
tested at the Bureau and its branch laboratory - 
! was 60,000. This is about the average .numb: r 
! tested in two months between i<)i5 and 1918 at 
the National Physical Laboratory, and about tin 
: average in six weeks during 1917-18. 

Very interesting reading is furnished by the sec 
\ tion on invisible signalling. In this connection . 
number of experiments wore made, usihg- bot 
ultra-violet and infra-red radiations. It was foun 
. that the former were liable to fail outing' to a 
fluorescence which was produced in the'eye of the 
enemy observer—particularly if he were yOu-n 
Infra-red rays, on the other’hand, gave), (ho: 
promising results, but, as no methdds.'are know 
for detecting • there unless one is m the dm- 
line of “ sight/' it .it? a moot question-whether th< 

.■i « - • _.i-iiditJ, > 
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violet, ilghf.'foi'the-,purposes of invisible signalling 
to the investigation of. sole-leather for boots, but 
the^ report Wng. arranged alphabetically, they 
eotne itv,close proximity therein. Perhaps this is 
weH, for it indicates the widespread activities of 
the' Bureau. Not only were the wearing proper¬ 
ties of; ‘Various soles, made,of both leather and 
Composition, tested, but a radiographic study of 
the -clinching of the nails used in repairing the 
solfeS Was also undertaken. 

ThC work of the metallurgical department 
ranged between such widely diflerent problems as 
the investigation of nails for horse-shoes and the 
study of gold-palladium alloys as substitutes lor 
platinum. As is to he expected, the study of light 
(aluminium) alloys, largely in connection with air¬ 
craft requirements, occupies a prominent place. 
It is stated that the work to date has shown the 
superiority of‘alloys containing either copper and 
zinc or magnesium and copper - as additions to 
aluminium, and it is of interest to note that the 
Bureau concentrated on magnesium-coppcr- 
aluminium alloys because the National Physical 
Laboratory was, at the time, investigating copper- 
zinc-aluminium alloys. In connection with these 
materials attention must be directed to the cutious 
phrase referring to “ the French alloy Duralumin,” 
while later Wilm is correctly rekrred to as the 
discoverer of the hardening of this allot- alter heat 
treatment. 

Another use to which an aluminium alloy was 
put was for the manufacture of mirrors ol high re¬ 
flecting power, it being found that the compound 
Al 3 .\fgj, containing 50 per cent, of magnesium, 
gave a reflection of 85 per cent, in the 
blue and 93 per cent, in the red portions o( the 
spectrum, though sudi mirrors are not recom¬ 
mended where permanency is of prime importance. 
It may be ol interest to note that the recent work 
of Hknson and Gayler, at the National Physical 
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t Laboratory, throws considerable douht on the 
| existence of this compound. 

Amongst the many other metallurgical re¬ 
searches undertaken, two may be selected for men¬ 
tion; one is an investigation on the welding of 
steel, and the other a series of tests on different, 
compositions of bearing metals. 

The production and testing of optical glass are 
other branches of the activities of the Bureau 
which call fur special mention. The manufacture 
was commenced in 1914-15—More America-de¬ 
clared war and m mi 7 a large tut mice holding 
a 1000-lb. pot was built, in which glass was pro¬ 
duced on a commcicial scale, and very satislactory 
results were obtained. 

Brief reference only can be made to other in¬ 
vestigations described in the report. The photo¬ 
graphic work, especially illustrating a view taken 
from an aeroplane through a haze, (t) on an 
ordinary plate, and (i>j on a plate specially pre¬ 
pared at the Bureau, is ot great interest. A‘very 
large amount of work on rridio-comiminicalion, 
including special investigations on direction-find¬ 
ing and on signalling from submerged submarines, 
is also described. Investigations on rubber for 
tyres, insulated wire, etc., and work 011 sound- 
ranging and on sound transmitted through the 
earth, which was fi development of British and 
hreiuli methods, also deserve mention. Work on 
textiles covers a very wide tange of 

subjects, including some research on dve- 

! stuff chemistry. Finally, there is the work on 
X-rays, which, however, was not initiated until 
1917. 

I he Buieau of Standards is to be congratulated, 
not only on the immense amount of useful war 
work which it has carried out, but also on ihe 
interesting manner in which it has presented the 
summary of this work to the public. 

J. L. If. 


Obituary. 


The Right Hon. Lord Lindley, P.C., F.R.S. 
The name of the Right Hon. Lnid Lmdley, 
E vyhose death, in his ninety-tornth year, uceuired 
at East Carlton, Norwich, on Decern bet 9, n ill long 
be remembeicd as that of a distinguished lawyer 
anda great judge. The features in Lord Limlley’s 
judgments which arrested attention were themselves 
due to-the remarkable scientific instinct with which 
they were imbued. This quality may have ln-eit in¬ 
herited, for the same independence and sagacity, 
displayed in another sphere, mark tile writings of 
Edrd, Lind ley's father, Dr. John T.indli*y, F.R.S , 
professor of Many at Univeisity College, and for 
mfmy years the editor and principal proprietor of 
the Gardener#' Chronicle. 

The'constant intercourse between Piof. Lindlcy 
and' Sk 'WtlUam Hooker, director of Kevv during 
1841—65-, brought young Lindiev into contact with 
Dr; ; -(afterwards ,§if Joseph) Hooker, - assistant 
director tjj, Kw. front *8 and Sir Will ram V stfC: 
cessor.iii'f^ d&^wshtp' -diKiftg 1^65—85. Tbq fast 
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friendship and constant eoricspundence thus initi¬ 
ated ended only with the death of Sir Joseph in 
1911. This coi respondence, it is fail to state, rarely 
u-lated to technical botanical subjects. On the con¬ 
trary, it indicates ratlin that Lindlcy and Hooker, 
1 who often < onsulted each other on impoitant matters 
ot business, each placed implicit reliance on the 
judgment of the other as to questions which con¬ 
cerned their own particular activities. But while it 
is doubtless true that the keen interest which Lord 
Lindlcy, throughout his long life., took in botanical 
puisuits was strengthened by his friendly relation¬ 
ship with Sir Joseph Hooker, it is unquestionable 
tli.it it bail its foundation in his admiiation tor, and 
sympathy with, his father’s work. His interest led 
to intimate intercourse with other prominent con¬ 
temporary botanists, notably with the late Mr. 
George Bentham, joint-author with Sir Joseph 
1 looker of that remarkable work, the “ Genera Plan- 

fa rum-;’ 

kertt Throughout his life Was the sym- 
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pathy displayed by Lord Lindley towards every 
effort to apply scientific methods tn practical horti¬ 
culture. This interest, too, is to be traced to his 
early admiration of the labuuis ot ins lather in this 
field, though the continuance of that interest, in the 
midst of his professional ami judicial preoccupa¬ 
tions, may have been strengthened by the inheritance 
ot 1’rof. J.indley's propnetaiy lights in the .Gar- 
denen' Chronicle. In the lot tunes and the manage¬ 
ment of that, irnpoitant journal Lord Lindley was to 
the last keenly inteiested. 

In recognition ot the estimation in which his 
judicial eminence was hold, the University ot 
Oxford conferred on Lord I.indley the degree 
of D.C L. ; the Universities ot Cambridge and 
Kdinburgh both conferred on him that of 
LI.. 1 ). Aft-r he ln’i’anie a I Old Justice of 
Appeal Ins botanical fi lends, who were in a 
position to estimate his seieniitic as contiasted witli 
his lag a I attainments, begged hull to allow them to 


propose his name for election to the lfoyal Society 
To this proposal Lindley declined to agree, on the 
ground that he was not a scientific worker and had 
no claim to tie regarded as a patron of science. But 
the appointment of Lindley in 1.897 to the Mastei 
ship of the Lolls gave the society an opportunity, 
which it took eaily in-the following year, of elect 
ing him L.L.S. under a statute which at that time 
empowered them to do this in the case of any 
member of the Privy Council, so that this distinc 
tion, too, at least m toim, was academic rathei 
than scientific, though it was one woithily bestowed 
whether on academic or on scientific grounds. 

We regiet to announce the death on Saturday, 
December 17. of Dr 1 ’. A. Chai-man at the age 
of seventy nine years. Dr. Chapman, who was tin 
author of numerous papers on entornojogy and other 
branches of natural history, was elected a fellow of 
the Loyal Society in iqiS 


Notes. 


Titost. inuiested in bihliogiaphical research will be 
glad to learn that tile proposals made in Nah-re of 
June last (vot. 107, p 44a) lor the compilation of a 
Union List of Current Research Seiials under the 
direction of the British Museum authorities have not 
fallen on barren ground. We trust that the appeal 
from the Conjoint Board of Scientific Societies, which 
np|>cars in our fortespondeuce columns, will meet 
with hearty and generous support fiom all copy¬ 
right, State, and professional libr.u inns, as well as 
fiom the larger rate-supported librai irs. The action 
of the British Museum nuthoiitUs in placing the 
servires of their staff at the disposal of British science 
is specially noteworthy, and is of good augury for the 
future relations of literature and sciemci In one 
respect the scheme now submitted is an improvement 
upon our own, for the proposed list will include 
serials in existence on, or issued since, January 1, 
1 poo. This will link up the list with those prefixed 
to (he Subject Catalogues on Mathematics, Mechanics, 
and Phvsics for 1800- iqoo published hy the Loval 
Society. The existence of these lists should not be 
overlooked in the compilation of the present one. 
On the other hand, the proposal to include in the 
new list serials not available for leference in the 
United Kingdom mav be thought of doubtful value 
and practicability. A Union List lor (iermany is 
already in existence, and a similar list for the United 
States is in preparation. The emulation of a list of 
these unrepresented periodicals through the research 
libraries should, however, bring about a wider selec¬ 
tion in the future purchasing of periodicals. We trust 
that the most liberal interpretation will bo placed upon 
the phrase “scientific periodicals,” and that all de¬ 
partments of knowledge will be equally represented 
in respect of their research periodicals. On this and 
other points intending subscribers will no doubt be 
able to obtain further information, if desired, from 
the Conjoint Board, '* 
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Tin- derision of tin* Electric itv Commissioners on the 
| schemes submitted to them in June and July last for 
( re-organising the electricity supply in the London and 
! Home Counties district was published last week. Thu 
| Commissioners approve of the establishment of a joint 
| authority on practically the same lines as those sug- 
\ gested hy the London County Council, the local 
l authorities owning electricity undertakings, and most 
i of the principal supply companies. It will be remem- 
j bered that the evolution of the scheme was to be in 
( two stages. In the first stage, which ends at latest 
; in 1926, about twenty-four of the existing generating 
j stations wen* to he turned into sub-stations, receiving 
| their cnergs in hulk from the remaining stations, 
i which were to be linked together by interconnecting 
: cables. This proj>osal receives tho sanction of the 
| Commissioners. In the second stage the original 
• proposal was to shut <jown an additional twenty-six 
I stations, leaving seventeen stations for generating the 
electrical energy. Two of these were to he capital 
stations, seven auxiliary stations, and the remaining 
eight to be kept at work until it became practicable 
to connect them with the others by transmission 
| mains. The Commissioners, however, do not ajv 
! prove of this proposal. Their investigations show 
| that it is more economical to build another super- 
j power station in 1926 than to go on developing the 
stations which will then be in existence. To do this 
will involve less capital expenditure, and will reduce 
the annual cpst of supplying electricity to the authorised 
| distributors from wgd. to o-98cf. per unit. The new 
! station will be situated at Barking. Unfortunately, 
| members of the Committee of the Supply Companies 
j are raising objections to this proposal. 1 They desire 
that the whole of the financial control of the joint 
authority’s work should he in the hands of those 
members of that body who provide the necessary 
capital. Seeing, however, that they obtain an extern 
fiion of their tenure as distributors, it ought not to 
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be difficult to arrive- at a compromise. The Com¬ 
missioners anticipate that no ixditical difficulties will 
arise to ‘prevent this pooling of engineering resources. 
The prosj>ects of real progress being at lust made are 
therefore favourable. 

Thu first of the ChiLlingx course of jfivomlc lee 
lures at the Renal Institution on Electric Waves and 
Wirelos Telephony by Pi of. |. A. Fleming will he 
delivered next Thursday, December 20, at 3 o'clock, 
on “Surface Waves on Liquids.” The succeeding 
lectures will deal with “Waves in Air,” “ I he fele- 
phonc,” “Electric Oscillations,” “Electric Waves,” 
and “Wiiebss Telephony. ” ^ 

The extraordinaiy distances "*t which radio mes¬ 
sages can be received is well illustrated by the fact 
that, except when atmospheric - conditions aie un¬ 
usually bad, the messages sent from the Post Office 
station at Lealield aie received at lYilh, Wistcm 
Australia. F01 instant* . a news message of 44N words 
sent from L<ufi«*ld on December .4 was heaid at Perth, 
and was al once communicated to the Australian 
papers for publication. The Lealield station is the 
first station of the lmprti.il i.ulio chain which is os 
vet only in course of election. 

As is well known, univusitv profissois and th**ir 
families in Vienna are in dire distress. Amongst 
these is Prof. Tschermak, who may ju.stlv claim to he 
one of the most distinguished of living mineralogists. 
He is oghtvdive vears of age. an<l li.is a wife and 
(laughter dependent on him. 11 is pension, though 
large in kronen, is now equivalent to a sum of 
between 10.9. and 1/. a month. His case appeals 
especially to members of the Geological and 
Mmeralogical Societies, of which he has long bc**n 
an honorary member. An endeavour is being made 
to secure for him during the coming vent tin naans 
of existence. Prof. W. J. Lewis. University of Cant, 
biidge, and Prof. TL L. Bowman, University of 
Oxford, will gladly forward anv sums sent in aid 

The French Chamber has voted a sum of 50,000 
finnes lor the purchase of the small house and garden 
at Serignan, where fur many vears Jean Henri Fnbic 
prosecuted his study of the habits of inserts. Fabre 
died in the autumn of 11)15 at the age of nim tv-two. 
lie had been a leather at Ajaccio am! Avignon before 
he retired, first to a little dis<rt comer near Orange 
on the Lower RhAne, and then to Serignan, in the 
Department of Vaueluse. As an observer of inserts 
he has been placed second only to Reaumur. He was 
made a Chevalier of the Legion of Honour and a 
corresponding member of the Institute, and his house 
has been a place of pilgr image for numy admirers of 
his writings. His heirs have consented to the house 
becoming national property, and Iris eldest daughter 
will fulfil the duty of guardian. 

We are* glad to learn that Essex farmers have 
shown their appreciation of tin* valuable work of Prof. 
R. H. Bitten, professor of agricultural botany in Cam¬ 
bridge, University, and of Mr. E. S. Beaven, of War¬ 
minster, in introducing Little Joss and Yeoman wheats 
and Plumage Archer barley respectively, by presenting 
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two silver bowls to them. It may be remembered that 
the Darwin medal of the Koval Society was awarded 
last venr to Ft of. Bitten foi his work on the inherit- 
.uu 1* of* charm ter* in wheat and barley. His new 
wheats Little Joss, which owes its value to its im- 
munitv fiom \ el low lust, and Yeoman, which com¬ 
bines high vield with litsUluss baking quality -are 
aiming the most popular wheats in England, and 
logrtliri account foi practically oru-h.dt of tile 
1 ountrv N w heat 11 op. 

• In tcpl\ to a question in the House of Commons, 

I he Home Sen it.try stated on December 15 that as 
the tesult ot a c*inference held with r* pr< senlatives of 
the Flinch and Belgian Governments, an agreement 
was 1 (.uhed that the summit-time pel iod should 
(onmunce on the night of the last Saturday in 
Man h. 01 the last Satuidav hut one in March when 
the last Saturday is the day preceding Easter J)a\, 
and (ml on the night of the first Saturday in October. 
In view ol the sci ions inconvenience at present caused 
bv t Ik* dilTei era e between the three conn tiles in the 
dates of commencing and ending summer-time the 
Government lias appiovcd the proposal, which coire¬ 
sponds verv ne.ulv to t Ik* dates whiih have been fixed 
in this count! v. It is intended eailv next session to 
mlioducr a Bill to give riled to this piupnsah 

'Fin suggestion lias been made that part of th** 
Guanaii n'paration indemnity should hr paid by the 
construction in this country of electric* generating 
stations and thi earning out of railwav electrification 
bv 11< 111 mil# c'(>n t rac tors ’Die council of the Institu¬ 
tion of FJectric.il Hngmrois in a lettei to the Prime 
Minislei states its objections to the pro[Kisal. Ii 
)H»ints emt that if German plant is to stand as a con- 

II if nit ion tow.inis reparations its value must he paid 
for bv the undet takings using it. T here is no reason, 

^ lh‘ iefoie, to supposi that usejs would get a cheaper 
si 1 v ice than w ith new equipment of Bi ilish manufac¬ 
ture. Moreover, it would certainly largely inerensr 
unemplovment in seveial of the electrical manufac¬ 
turing industries. Any possible* immediate advantage* 
could not offset the possible ruin of the manufacturer-, 
of steam turbine plant and heavy elccltical machinery, 
both of which had I heir sole* origin in British science 
and invenlivuw ss. 

Tiie third International Congress of the History of 
Medicine will 1 m- held in London under the presi¬ 
dent:) of Sir Norman Moore on July 17-22 next. 
Meetings will he held at the Royal Society of Meali- 
cine, the Royal College of Physicians, the Royal 
College of Surgeons, and the Welcome Historical 
Museum, where there will be an exhibition of objects 
connected with the history of medicine, surgery, and 
the allied sciences, including ancient manuscripts, 
early printed books, etc. The subjects suggested for 
discussion are as follows (1) The principal seats of 
epidemic and endemic disease in the Middle Ages, in¬ 
cluding plague, gangrenous ergotism, leprosy, and 
malaria, and (2) the history of anatomy. Further in¬ 
formation may be obtained from tne general secre¬ 
tary, Dr. J. D. Rolleston, 21 Alexandra Mansions, 
King’s Road, London, S.W.3. 
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Attrition was recently directed to (he importance 
of mapping from the air, especially in the pcpKm inary 
survey of routes for new railways and roads, ap¬ 
proaches to [tossible harbours and prospecting of all 
kinds. Prof. D. M. Jones gave in the Tunes of 
December 13 some indication of the kind of experi¬ 
mental work in this subject which is being pursued 
nt Cambridge under his direction, with the co-opera¬ 
tion Of the department of geography in the Univer¬ 
sity and the financial assistance of the Department 
of Scientific and Industrial Research. For aerial 
photography to be of value for accurate survey it is 
esjtsntial to know the angular position of the camera 
when the photographs are taken. While it is possible 
to calculate the tilt from the position on the plates 
of known ground-marks which have been indepen¬ 
dently surveyed, a more satisfactory solution of the 
problem is to improve the flying until the camera 
varies from the correct position only within a certain 
permissible angle. Experimental work at Cambridge 
has been mainly in this direction, but has also 
touched the further problem of flying so as to cover 
the ground without gaps or excessive overlapping 
between the ships of photographs. 


je', London. '-'Dr.: 'Xhe quantitativc 
relation of fat-soluble A deficiency to development 
of rickets (experimental rickets); the effect of, para¬ 
thyroidectomy on immunity, with special reference to 
its effect on the natural resistance of the rat to.tuber- 
culous infection, at the Lister Institute, Chelsea. J)r. 

L. Gross: Microscopic rind macroscopic investigation 
and experimentation in the condition known as “in¬ 
testinal stasis, ” at the Royal College of SurgtonS'and 
the Zoological Gardens, Regent’s Park. Df.,JBthel 

M. Luce: Accessory food factors, with special:Infer¬ 

ence to the relationship of ductless glands to calcium 
metabolism, at the Lister Institute, Chelsea. ■ 

tnc Review of Applied Entomology, which is devoted 
to abstracts of the literature of that subject, unlike 
many other publications, has not had to curtail its 
pages owing to financial stringency. An index to the 
literature of agricultural entomology which has been 
abstracted in vol. 8 has lately been issued, and occupies 
nearly 200 pages printed in double columns. Hie 
size of the index indicates the vast amount of Htera : 
ture that is dealt with in the course of a year bv the 
experts on the working staff of the Imperial Bureau 
of Entomology. 


At the annual general meeting of the Faraday 
Society held on December 13 the following officers 
and council were elected for the forthcoming year :• - 
President; Prof. A. VV. Porter. Past-Presidents; 
Mr. J. Swinburne, Sir R. T. Glazebrook, and Sir 
Robert Hadfield. Vice-Presidents: Mr. W. R. 
Cooper, Prof. C. II. Desch, Prof, F. G. Donnan, 
Dr. J. A. Darker, Mr. E. Ilatschek, Prof. T. M. 
Lowry, and Dr. G. Sentcr. Treasurer: Mr. R. L. Mond. 
Council; Prof. A. J. Allinand, Dr. H. Borns, Mr. 
Cosmo Johns, Prof. W. C. McC. Lewis, Prof. J. R. 
Partington, Mr. C. C. Paterson, Dr. J. N. Pring, 
Prof. A. O. Rankine, Dr. E. K. Rideal, and Sir 
Robert Robertson. In the annual report it tva# 
stated that during the past year four general discus¬ 
sions had been held, three of them in co-operation 
with other societies. Reports of the proceedings of 
these discussions had been published. An appeal 
was made for an increased membership, without 
which it would be difficult for the society to keep 
pace with its increasing activities without a higher 
subscription. 

The following fellowships for medical research each 
of the annual value of 400!. have been awarded by the 
Trustees of the Beit Memorial Fund. The proposed 
subject of research and place at which the work will 
be carried on are indicated for each fellow:—Mr. 
R. K. Cannnn : Studies in some chemical aspects of 
metabolism and digestion, at the Institute of Physio- 
logy, University College, Ix>ndon. Mr. H. D. Kay : The 
degradation of carbohydrates and allied substances by 
micro-organisms, at the Lister Institute, Chelsea. Miss 
Mary K. F. Lander : Examination of optic regions in 
primate brains, clinical observations, and physiological 
experiments with the view of ascertaining the crucial 
stages of the evolutionary process of development .of , 
stereoscopic vision arid cohj^at® movement* of the ', 
eye, at Department of Hopnan, Anatomy* _ .tLniWfaifyJ: 
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The curator of the Hull museums is active ".in 
making known all accessions and other features of 
interest by small pamphlets, frequently reprinted from 
his own articles in the local newspapers, and sold at 
twopence each. In ir>n8, as publication No. 48, he 
issued an index to the previous forty-seven publica¬ 
tions, and now, as No. qfi, he sends us the index to 
Nos. 40-04 Bv this time, however, the serial nuritber 
has mounted to T23, which la«t is a descriptive cata¬ 
logue of exhibits temporarily arranged at the Wilber- 
force Museum In celebration of Andrew Marvell's 
tercentenary Another of these most useful indexes 
may, therefore, be expected before long 

As important new map of the Tibesti, Borku, Erdi, 
and Ennedi regions- in the heart of the Sahara is pub¬ 
lished in La Geographic '(.vol. 36, No. 3). The map, 
which is on a scale of t : 2,000,000, is the outcome of 
Col. J. Tilho’s work in that region between 19(2 and 
1917. Previous cartographic material was of a scanty 
nature, consisting, as it did, of rough itineraries,, of 
which Nachtigal’s seems to have been the most im¬ 
portant, although it did little more than touch the 
western edge of the Tibesti region. No preliminary 
materia! included any astronomical positions. , Col, 
Tilho’s survey was based on Faya, the position jbf- 
which was determined with great accuracy. I ,r. 

/"Vy... 

The report for the year 1920 of the museutns ofi, 
the Brooklyn ^institute of Arts and Sciences give® dp- 1 
tails of Mr. R. C. Murphy’s expedition to the Berks' 
vian Littoral. Reports on this work have appealed 
serially in the Museum Quarterly since April, . jfpSti. 
In June we noticed Mr. Murphy's visit to fh& gtjann 
islands, and we now find in the April number of.tb® 
Museum Quarterly an interesting account Qf Inder 
pendencia Bay, gwhicii Ijarbouty 

j-. ffcsp '■ pi6- 
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IUM» wqft’t&flfr' b3C<ir/;M«|j%, and his collections' I 
are sMd-to qptajtfiie practically the entire terrestrial | 
life ot t this Peruvian islands, together with geological 
sampleJ, a seri«s of sea Ashes, and invertebrates col¬ 
lected 4 ttrihg tow-net hauls in the Humboldt current. 

• UsDKR. the title of “ Notes Relating to the Aboriginal 
Tritjcsspf. the Eastern Provirfrc " Mr. I. Hewitt, in 
the South African Journal of Science for i<>2n, dis¬ 
cusses some relics of a |>rc-Biishni.iii race. We have, 
in JJte first place, stone implements which tire sup- 
.posed to be analogous to those of the period of 
Neanderthal naan in Europe, though the question of 
thq-age °1 the gravels in which Ihov are found has 
pot been determined with certainty. N,e\t come the 
remains in the coastal districts, consisting of extensive 
shell-mounds which are ascribed to the so-called 
Stfandloopers, who fed on shell-fish and other marine 
products. In the course of this scholarly paper Mr. 
HeWitt collects the historical data’regarding the Hot¬ 
tentots and Bushmen. From the craniological evidence 
the coast population seems to have consisted of bastard 
tribes containing Bushmen, Hottentot, and KalTii 
Clements. One skull appears to resemble the “ Proto- 
Egyptian ” type described by Prof. Elliot Smith. This 
is, if true, significant, because some authorities have 
suggested on linguistic giounds a relationship between 
the Hottentots and various northern pastoral tribes, 
one of which, the Gallas, makes use of clicks. At 
present the evidence in support of this theory is 
scanty, but further investigations in South Africa mav 
lead fo the settlement of an interesting problem. 

Tag annual part of the Transactions of the Norfolk 
and Norwich Naturalists’ Society (vol. n, pt. 2, 1921) 
reflects in excellent manner the activities of this ad¬ 
mirable local society. Mr. B. B. Riviere, the presi¬ 
dent, leads off with a wealth of new observations to¬ 
wards'the solution of the hitherto rather mysterious 
phenomenon of the daily autumnal migrations of gulls 
on the Norfolk coast. The account is full of interest 
and deserves wide publicity. Other bird papers in¬ 
clude an attractive account bv Mrs. Watson of the 
methods used in the taking of a census of eggs of 
the.common tern on Blakeney Point, together with 
notes on the nesting habits of these birds, and a short 
authoritative statement by Dr. Sydney Long, the 
secretary of the society, of what is being done towards 
reorganising, correlating, and extending the measures , 
for bird protection in the county. On the botanical 
side Mr. W. 0 . Clarke and Mr. Robert Gurney con¬ 
tribute -a valuable study of the biology and distribu- 


,fiofl;.of the bladderwort (Utricularia), whilst • Mr. 
Clarke, in another article, revisits the botanical locali¬ 
ties (for Norfolk) mentioned in Daw%on Turner’s 
“Botanists’ Guide through England and Wales” 
(r%>5)» Tile part closes with notes of local interest 
and -Wtth obituary notices. The number is in. all re- 


speqts)a valuable one. 

’I'hb- researches, of Prof. Hamburger, of Groningen, 
On- th« p#«ft^abjitty of cells have been of. continuous 

inteirMt .in tfiefr various .developments s'mcb.h*:Wvc«- 
tigated tlielakicg'of red corpuscles in dilute salt ijoltt. 
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tiortsmoha than thirty year* ago. A Gonvenlimt sum¬ 
mary and survey of thfr whole was giver) by him in a 
lecture delivered ht the V Diversity of London In Jums 
last which appears in the Lancet of November 19, 
That cells absorb some things from solutions and 
fail to take up other substances is a well -recog n ised 
fact. This has been attributed to a dilTerefltinl selec¬ 
tive activity on the part of the thing cell, closely 
correlated with its |>hvsiologioa! needs, the precise 
psychological attitude of the cell varying with the 
particular sort of neo-vitalism which advocates it. 
Prof. Hamburger, on the other hand, premises a 
purely physico-chemical problem, and urges with con¬ 
siderable cogency that the intricacy and efficiency of 
these processes is commonly under-estimated. Ho 
shows, for example, how permeability may be altered 
by changes in the conditions and environment; carbon 
dioxide profoundly modifies the permeability of red- 
blood corpuscles and the permeability of the kidney 
glonuri to sugar i'- entirely changed b\ alterations 
in reaction of the liquid in which the sugar is dis** 
solved. Emulsions, with which he thinks the boun¬ 
daries of cells may fairly be compared, contain liquid 
pores which vary in shape and size according to the 
exact composition and concentration of the reacting 
substances, and he frankly attributes to their varying 
configuration some of the apparently anomalous 
instances of "selective” permeability. 

Tin? Ministry of Agriculture has just published in 
collected form its leaflets dealing with the cultivation 
and diseases of the potato, the insect pests Of fruit 
trees, and tho fungus pests of fruit tices, and these 
three sectional volumes* make a \erv welcome addition 
to the literature on diseases of plants in this country. 
The text of the leaflets lias all been rewritten and 
btought up to date, thus reptesenling the most modern 
outlook on (he subjects considered, and each little 
volume opens with a \ery happy intioductory chapter. 
In fact, each hook is a partial monograph on the 
specific host plants, and combines in a somewhat 
rare manner a summan of the latest scientific in¬ 
vestigations on the particular diseases and some very 
practical measures of prevention and control. The 
letterpress is good, and the illustrations in many cases 
noteworthy- These little books are indispensable to 
practical growers, and should be in the possession of 
all students of agricultural colleges or agricultural and 
botanical schools of universities; they really form (he 
nucleus of what might with a little energy be ex¬ 
panded into a standard text-hook on English plant 
diseases. A very great deal of credit is due to Messrs. 
Cotton and Fryer, who have compiled these volumes, 
and to the Plant Pests and Publications Branches 
of the Ministry of Agnrulture for having had suffi¬ 
cient imagination to publish them in so attractive and 
convenient a form. It only remains to add that the 
price of two of the volumes is eightpence each, and 
of the third tenpence, and they are probably the best 
value in biological literature to be had for the money. 

The law of the geotdal slope and fallacies in 
dynamic meteorology is the subject of an article in 
the Monthly Weather "Review for October, 1920, by 
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Dr. <\ l*\ Marvin, chief of the D.S. Weather Bureau. 
Referring to the action of gravity upon bodies moving 
over a rotating globe, it is said to hr; expressed in 
two wholly independent inertia reactions; ,one, the 
law of equal areas, is stated by the author to have 
been fully recognised; the other .ution, though known, 
is said never to have been christened, and its im¬ 
portant part in controlling the motions of the air is 
said to have been overlooked and misunderstood. Dr. 
Maivin names this neglected ptimiple the law of 
the geoidnl slope. Detailed quotations ate given from 
popular and mathematical writers, and Ihtir (rrois 
are pointed out. The article concludes with a number 
of categorical statements, giving import,ml ptnuiples 
which the motions of the ntmospheie must satisfv. 
This paper by Dr. Marvin burned the subject of the 
discussion at the Meteot<►logical Oltice at the first 
lecture-meeting of tins season, w hit h was opened In 
Sir Napier Shaw. A notice of the meeting at the 
Meteorological Olhce and of the discussion on Dr 
Marvin’s paper is given in the Meteorological Maga¬ 
zine for November, and after a little eiitiiisni it sums 
up with the following remark* “Although the points 
brought out hv Prof. Marvin ai«- familiar to most 
wotkers on (hnainu meteorology, the publication <>1 
the paper should cal 1 attention to the weak spot in 
many text-books, and so implode the standard of 
teaching the subject.” 

Wi if n an (‘let trie mrrent pass.s through a long 
tube containing gas at a low pressure', one of the 
most striking ttfects is the alternation of intensity ot 
light in the column of gas in <onta<t with the posi¬ 
tive electrode I he reasons for the alternations u f 
oleitrie held on which the alternations ot light depend 
were stated in a genet.il way hv Sir j J. I homsoti 
in his “ l)isih.ugo of Kleclrieiiv through Gases,” 
hut in the December issue of the /'/it/nso/i/m a! Maga¬ 
zine he gives these icasotis a more definite and pm ise 
fottn. B\ assuming that the cunent in the tul>e is 
cartied entuelv by the elections, he reduces the mathe¬ 
matical difficulties coilsiderahlv, and arrives at the 
conclusion that when the pressute is less than a cer¬ 
tain minimum determined by the naturt' c.f the gas 
there will hi' at tin end of the column nearest the 
cathode pu iodic variations in the luminosity, which 
will decrease in magnitude as the positive elect!ode is 
approached, and that these variations. will be siipet- 
posed on a continuous luminosity These conclusions 
art' in agreement with observation 

Wtthw running small elect tic niotois it is neces¬ 
sary, as a rub', t<* have iesistances in the circuit at 
the start which can he cut out when live speed of 
the' molot is sufficiently high. Bare tesistance wires 
aie often used for this purpose, hut as a rule they soon 
become verv brittle, and so luve pniodirallv to he 
replaced. We recently had an opportunitv of testing 
two zenite resistances manufactured bv the Zenith 
Manufacturing Co., of Willesden (iteen. They con¬ 
sist of wires embedded in vitreous enamel. One of 
them carried the rated current successfully for several 
hours, but the other cracked slightl), the wire be¬ 
coming exposed The makers state that the thermal 
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coefficients of expansion of the wire of the porce¬ 
lain, and of the enamel in which it is embedded, arc 
the same. As a rule, however, the temperatures of 
the three substances will hot lie the same, and there¬ 
fore there will be a tendency to crack. The zenite 
units should prove vet v useful in a laboratory, as they 
can he ustcl for regulating the voltage applied to a 
consuming device in an electric circuit. 

Yot. 14 of Contributions from «(he Jefferson Physical 
Laboratory and the Cruft Klecltical Laboratory of 
Ilurvuii! University is a 11 print of twenty-eight papers 
issued from the laboratories during the years iqlq and 
1 i)2o. 1 hey cover a wide field, and include twelve 

on X-ruv s by Prof. W. I).nine and bis pupils, seven 
on spec tin (two of which are fiom Prof. Lyman), and 
six on apparatus for high pressure and the 
properties of materials at sue It pressures by 
Prof. Bridgman. ()l the latter one of the 
most important is 'ih.it on the effect of pressure 
on the electrical tesisthily ot metals both in the 
solid and liquid slates, from which it ap|>ears that 
the change of resistivity of a metal on melting foll’ows 
the change of volume. The rate of increase of resis- 
tivitv with temperature is general!) less for the liquid 
than tor the solid, and noun,illy the resistivity of 
solid and liquid cletreuses as thr pressure increases. 
Prof. Bticlginan concludes from his wotk that the 
amplitude of the atomic oscillation is the 1 principal 
luctor in determining tin se changes of re sistivity, 
and he puts forward a new* theory of electrical con¬ 
ductivity in metaK according to which the electrons 
of the older theories ate not turned hack by impact 
with the atoms, hut pass thtough the l.itter freelv. 
lie shows that this ih«ot\ npioduies the expet imental 
facts much belter than am th< orv previously 
advocated 

In la \ at urc of Novemhet \z M 1 einonon con¬ 
tinues, and com hides, his ai tit les on tidal power. 

I lie prest nt article illustrates and deset ibes a number 
of suggested methods of developing power bv the 
use ot one or mote tidal hasins filled at high tide and 
discharging through hydraulic* turbines during the 
falling tide. Such an installation developing 70 h.p. 
for about live hours eat It dav, situated at Snint- 
Jouard-des-(iueirts, on the Ranee, is illustrated. The 
use 1 of single- and double-basin systems is discussed, 
and the barrage arrangements in a number of sug¬ 
gested schemes are dealt with in some detail. The 
article is put cl) descriptive, and does not attempt to 
deal with the efficiency of the various methods out¬ 
lined or with the financial and economic side of tidal- 
power development. 

Tiif National Research Council of the United States 
has issued as its fourteenth bulletin a “General Sur¬ 
vey of the Present Status of the Atomic Structure 
Problem,” bv Profs. D. L. Webster and L. Page. 
The former author has contributed a general account 
of the phenomena, illustrated by diagrams, whilst 
the latter has given the principal equations which 
Bohr, Sommerfcld, and others have used in exploring 
the problem of atomic dynamics. This survey will 
be welcomed by readers who have not the time or 
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the opportunity to read the original papers, and perhaps 
more especially by chemists who are intimately con¬ 
cerned with the results of such investigations, hut 
max not have been trained to the point of being able 
to follow in detail the methods bv which the results 
.tie reached. 

A new method of automata elec Inc welding was 
described to the Institution ot Hledrhal Engineers 
on December i by T. J. Steele and II. Martin. 
Welding by means of an electiic .uc has long been 
practised by electrical engineers, but it has draw¬ 
backs since tire mechanical stirngth of the weld is 
sometimes unsatisfactory. As the result of a lengthx 
experimental research the authors Imd that when the 
following sequence of operations is carried out Un¬ 
weld is alxvaxs successful. lit living a brass stud to 
a steel bulkhead, for instance, an ate is first stnuk 
automaticallv between the stud and tin* bulkhead 
1 he stud is then moved in the dlnation of the an 
until it makes firm lonlael with the steel 'the urr- 
rent is then broken after <r brief interval. '1 lie whole 
operation is doiii autoinatic.dh, and perfect welds 
have been obtained betweui brass or tnang.un sr- 
broil/e studs and steel, min, or brass plates. I he 
method solves the problem of electrically welding 
metals of widely differing character and \eiv dilfci- 
( ill Cross sections. It is of particular value in ship 
< onstructiofi, .since it does not weaken the bulkheads 
or make them less watertight. It will be of value, 
also, in bonding rails logrtliei bn r It line (radion. 


j l\\RT 2 of Messrs. WheMon and VVedev’s Botanical 
! Catalogue (New Series, No. 3), has just been issued. 

1 It contains nearlv 6n<»o titles, classified as follows . 

, early hubjm ; Lirnueus; botanical journals and trails- 
! actions, hot a nit gardens; histmv, classification* 

! noinemlature, lnograpln, eu , siuntuial botany and 
text-honks ; pliant 1 t»g.tins ; fossil hulam ; flora of 
British islands; local Finish floras; lien a of Kuiope; 

; flora of Asia; tloia of Uiitu, llora ot America; flora 
( of \ust ralasia; drattnnaee.e, desmidiace.'V, eft.; 

‘ marine alg.e; lungi; lichens; must i cl hepatic;?; 
lihees It should leitarnlv be seen In til who are on 
the look-out lor books aral journals dealing with 
hot urn Copies uf the talalogue are obtainable upon 
, application to the publishers, 38 Great Oueen Sheet, 

W.C.2. 

Tin. latest cajalogut- of Mr IT Edwards, S3 High 
: Sir<*< t, M.n \lebone, \\ 1, N No 421, dealing with 
hooks on aril in opologv, folk-lore, and art hieOlogy , in- 
t iuthng the railv histor y of man, native fact's, 
manners, customs, and beliefs, m\thoIngy, folk-lore 
tales, magit, .tn«l wiltlnrnft Upwards of 1100 works 
are listed 

Mi< I-'kiok. | Bkodii wiites to point out that in 
the ar tub on “ St ii nrr in Westminster Abbey, ” which 
ap|X‘.tn tl in Nut si of December r, p. 437, Dr. 
William Spottiswnode, who died 111 1XX3 while presi¬ 
dent ol the Koval Soii<i\, was mcoimtlv referred to 
as ‘‘Sri ” William .Spottisw node 


Our Astronomical Column. 


Tin Mxkkinos on Im-uik -Ihe planet Jupiter 
will rise on Dminbir 25 at 1.14 a.m., and will h» 
visible thereafter until sunrise It will be due south 
at an altitude ot 33'’ at (>.50 n.111., and is now lavour- 
ablv visible for tin* study ot its surface teatures 

Mr. \V. K. Denning writes- ‘Some interesting 
observations have recently been obtained by Mr. 
I t.mk Sargent, astronomer at the University Ob¬ 
servatory, Durham. On December 0 the South 't em¬ 
perate Disturbance, vvlmh consists of a dark irregular 
mass ot material and has remained visible for twenty 
Xears, was well seen, and its following end came to 
tlie central meridian at 17I1. 40m. G.M.T , so that 
its equivalent longitude was 143° (SWem II.). On 
December 12 the preceding end of the same marking 
wax estimated central at 21I1. 5m (i.M.T., longitude 
> 54 / 

’* 1 he length of the object was therefore 140°. Its 
rotation period, when compared with an observation 
on June 23 last, was <,h. 55m. p>s. On December 12 
the ivd sjHii hollow ohwivod, and it^ contra 

was remarked in transit at jXh. 31111. (longitude 
2(x><)°). Tliis value, (ombined with one derived by Mr. 
Sargent on Mav 24 last, shows the intervening rota¬ 
tion period to have been i,h. 55m. 478s! The taller 
marking has been visible for more than ninety years, 
for Schwabc at Dessau observed, and made a drawing 
of, the same feature so long ago as September s, 
1841. 

“This hollow or basin in the great southern equa¬ 
torial belt of Jupiter has undergone manv changes 
since its first discovery, and it has been one of the 
most conspicuous features on the planet, as well as 
one of the most frequently observed, for it borders tile 
northern side of the great red spot which became a 
striking object on the planet in 1873.” 
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I'm l 1 1 u \-\ 1011 i Sen no \i 01 a< vi. m. The n - 
srmblamc b« I w teii (hi spicli.i of rmv.e about the 
lime of maximum Umminsii\ .md tin- spectrum of 
at vgm bus hem \<r\ gener.rhv mognis<d, the spe<- 
Irum of Nu\.i (\gni III, l.rk'ii ,u the Norman 
l.uckyer Observatory last yeai, h.rving proved this con- 
Gustvolv The star a Uvgnj is one width is increasing 
its tempo ntiue, .md is 1 <tnud a Giant , in fait, it is of 
gre.it importance in the domain of stellar* evolution 
bemuse there are few stars in tin- heavens which it 
resembles. For many vcais its sjxa trurn was con¬ 
sidered very per uli.ir, no one being able to state the 
origins of most of the lines ji was, however, solved 
at last, and, as Mr. \Y II Wright writes, “it re¬ 
quired (lie genius of I.<h kyer to r < cognise the stellar lines 
as belonging to groups of metullii radiations which 
are stronger ui'tlic spark than in the an.” Up to the 
present time its spectrum has been closely studied in 
the legion ordinarily ter onbd on stellar spectrograms, 
iiamclv, fmm K to II/T but the ultra-violet section 
has taken second plate. Any investigation which re- 
strirts itself specially to this ultra-violet region is then- 
fore very important, especially if there exist spectra 
of nova* for (omjrarison taken in this ngion. Mr. 
W. U. Wright (lack Observatory Bulletin No 33?) 
now fills up this gap by making a detailed examina¬ 
tion of this region in the spectrum of aCvgni, and 
publishing a set of wave-lengths extending from 
H8 (A 41020) to A 3245. Further, he compares these 
values with some records of the ultra-violet spectra of 
some of the brighter novae taken at the Lick Ob¬ 
servatory. The result of his comparison is to show 
that the resemblance between novae near maximum 
and the spectrum of o Cygni “is found to be even 
more striking in the ultra-violet than in the violet 
i and blue regions.” 
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The Origin of the Scottish People. 

O N September 9, in the course of the meeting of the design* of their pottery' to-the upper reaches of t): 

British Association at Edinburgh, a discussion on Rhine. To thi* day the effects of the round-headi 

the origin 0/ the Scottish jwople was held in a joint invasion can be traced in the population Of tlj. 
session of Sections E (Geography) and H (Anthropo- ! eastern counties of Scotland and of the coast-land 
logy), Lord Abcrcromby, president of Section H, baing | of Norway and Sweden. 

in the chair. The discussion was opened by theses j It is quite feasible that the Celtic and TojUtonu 
maintained by Sir Aithur Keith and Prof. T. 11. tongues may be modifications of the speech whuh 

Bryce. * reached western Europe in the mouths of the sound 

Sir Arthur Keith said that the inhabitants of the 1 head Neolithic invaders. At the same time PiiL- 


Highlands and western parts ot Scotland and the 
inhabitants Of the inland parts of Scandinavia were 
branches of the same racial (Nordic) stock. Seventy 
years ago Anders Ketzius in Sweden and Sir Daniel 
WUson in Scotland maintained that the Highland or 
Celtic Scot and the central Scandinavian showed the 
same type ot head and the same form of body. A 
comparison of the lesults of more recent investigations 
cairied on in Scotland and in Sweden and Norway 
made it certain that Stol and Scandinavian an* trace¬ 
able, to a common soune. Prof. Carl hurst, of 
Lund, maintains that the inland inhabitants of Scan¬ 
dinavia arc tlie descendants of the people who settled 
in Norway and Sweden on the retreat of the last ice- 
sheet. All the evidence favours the opinion that the 
modem Highlander is the lineal descendant of the 
people who reached Scotland at a corresponding period. 

Scandinavian geologists estimate the beginning of 
the emergence of Scandinavia and Scotland from 
ice to a period of about u.ooo n.c. The North Sea 
was then an estuary or bay open to the north, with 
a western shore lending up to Scotland and an eastern 
leading to Scandinavia. On the Danish, as also on 
the Scottish, coasts are found the shell heaps of the 
“harpoon ” folk—the earliest inhabitants of the north¬ 
western outskirts of Kuroj>e in post-Glni ial times. The 
culture of this people is to be traced to countries in 
the south-west of Euiope, and, although their remains 
have not been found, we may safely infer that they 
arose from the long- and big-headed type of man 
found in South England and on the Continent at the 
< lose of the Ice age. It was thus maintained that 
Scot and Scandinavian were descendants of the late 
Palaeolithic men of South-West Europe. 

The accepted opinion that the late Palaeolithic races 
of South Europe had dark hair, eyes, and complexions 
is prohnblv well founded. Fair hair, light eves, and 
char complexions, which find their fullest expression 
in the inhabitants of Baltic lands, are best regarded ! 
as characters ircentlv evolved. The darker hair and j 
eve,s of the modern Scot, as compared with his Scan- [ 
dinavinn cousin, may not be due to a later Mediler- ; 
ranean admixture, but to his retaining to a greater : 
degree the complexion of his Palaeolithic ancestor, h 
I he evidence gathered in all countries round the North ! 
Sea points to an increase in stature amounting to 3 in. I 
or 4 in. since Neolithic times, showing that evolution i 
as well as admixture had been at work. 

If vve suppose that the northward drift of the j 
“harpoon ” people took place at the beginning of the j 
Neolithic period - some boon or 7000 b.c. —we have to ■ 
leave about 4000 or 5000 years as a blank in the his- j 
torV of the Scottish people, for it is not until the j 
beginning of the second millennium b.c. that vve have j 
trustworthy facts to guide us. At the beginning of I 
this period vve find Scotland in free communication j 
with Europe by two portals. Through her eastern j 
coasts she was open to the opposite shorelarids of the 
North Sea -and to Central Europe. Graves of this, 
period contain the remains of a,peculiar artdround- 
headed people. Lord Atweromby 4t*$ traced .tfw?/ 
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of south-western Europe -of the Mediterranean—w.i 
beating on Scotland at the western or back-dooi, 
along what may be called the Celtic sea^passage-LSi 
George's Channel, the Lish Sea, the western short: 
to Orkney and to N01 way. By this route Ireland ano 
Wales received new sett lets from soUlh-w&stei m 
countries of Euiope, but did they reach Scotland 
Prof. Bryce is ot opinion that the people buried in 
the western megalitliic tombs of Scotland represent 
invaders of the 'Mediterranean type. They nia\ 
equally well be considered as the native Nordic peupl< 
ot Scotland; indeed, in such skulls as retain the fac 
there aic ceitam features which suggest a northern 
origin. 

There L no definite evidence of any great invasion 
of Scotland from the second millennium to the arrival 
of the Romans. The Roman invasion left no appre¬ 
ciable mark on the Scottish people. But in the fifth 
century, when the Romans were gone, both eastern 
and western doorways became again open and busy 
with vjsitois. 1 he Dalriad Scots from the north of 
Ireland entered by the western portal; they may have 
brought a tongue which was new to Scotland, but 
thev hi ought no new physical Ivpc. From the fifth 
century onwards, for a period of 500 years, Scotland 
received at her eastern doorway settlers from the 
coast-lands on the opposite side of the North Sea. 
Thev came from lands which, like Scotland, were 
first settled b\ the “harpoon ” people. They brought 
Teutonic dialects to Scotland, other manners, tradi¬ 
tion", and arts, hut no physical type of manhood 
which was new to Scotland. 

Who were the Piets? Ihe people of Aberdeenshire 
were Piets in the ninth century; ^there is no reason 
to question that the bulk of the present population 
of that county are th.'r children. An Aberdeenshire 
man cannot be recognised fiom .mother native of Scot¬ 
land except by his speech. The Piets, Celts, and 
Saxons of Scotland are all of one breed- -the descen¬ 
dants of the pioneer race which settled in North-West 
Europe when the last ice-sheet lifted. There has been 
only one intrusive element--the round-head of late 
Neolithic introduction. 

Prof. T. FI. Bryce said we now know that Scot¬ 
land was inhabited as far back as Azilinn times. 
We have no direct evidence regarding the physical 
characters of these early inhabitants, but there' is- a 
strong presumption that the primitive basis of the 
population was Nordic in character. Superhriposdd 
on this cair\y, first, in late Neolithic times, ihe livfcji 
of the chambered cairns, and second, the Bcakw^olk 
of the Bronze age. These three elements,. blfn&ed>in 
different proportions, made up the population of pre- 
Rorrmn times, s-ince when it has been altered only by 
the intrusion of similar elements and reu9senlbl#ge. 
In South-East Scotland there are traces of a new 
element in the Iron age with a late La Ttbtp Culture. 
It resembles the Gaulish, but- the Mtmnznte are 
native* not Gaulish. , The distribution oL*fce Cham 
bered carrns nnd<-burtols •.#- the to%afev 

a grouping 6f the eteijpehtS .which* tann in, ctrnjurrc 
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lion witMfce movement* of historical times, explains 
the welldfriown features of the present-day popu- 
lation. , '' ...» '• ' 

In declaring the subject 0|vtn for discussion tin; 
president, Likd Abcrerofnby, referred to the high pcr- 
centBgc-of brOad-headed-ness found in the Island of 
HorrebV, and expressed a doubt as to whether, at any 
rate iff Very eafly times, immigrants into these •inlands 
had.used the direct route across the Nottli Sr.i. 

Dr, J, F. Tocher dealt mainly with the modern in¬ 
habitants of Scotland. In the course of his investiga¬ 
tions', of the physical character of the Scottish people 
he had made observations on some 13,000 individuals 
in all, the data obtained including head measurement, 
statjire,s*nd pigmentation. He had found the average 
staturd 1 to-be 67^ in. The cephalic index showed wide 
variation, the inhabitants of the north-east being 
broad-headed and of the south-west long-headed. In 
absolute size the Aberdeen head was less than that of 
the rest bf Scotland. In the north-east there was a 
Significantly greater pioportion of red hair. Speak¬ 
ing generally, he deprecated any conclusion as to the 
origin of the Scottish people based upon ph\sical 
character on the ground of the relative paucity of the 
data. 

Prof,, R. W. Ri id said that as a tosult of a number 
of observations made upon the inhabitants of North- 
Fast Moray, it appeared that the average stature was 
5 ft. 7} in., while the head form was tiles.ltireplialic, 
approaching broad. They were almost identical with 
the young men of Norway. A11 examination of 
skeletal remains of the short cist people, approxi¬ 
mately from the same tract of country, gave a stature 
of 5 ft. 4 in., with a cephalic index of K5. It might 
he agreed that a combination of long and broad heads 
afforded a clue to the physical characters of the 
people of this part of Scotland. 

Prof. Jehu said that man existed in Scotland at the 
time of the formation of the 45-ft. raised beach, for 
which the accepted date w.i 10,000 wars ago, while in 
southern England Neolithic implements had been 
found in the submerged forest. W hen man entered 
Scotland the Highland valleys were filled with ice. 
Owing to lack of evidence, it was dangerous to speak 
of the physical characters of the "harpoon" folk. 
There were no data to show they came from Soan- 


! dinavia. .'The Scottish people were a very wilted race, 
and more evidence was needed before any conclusion 
was drawn a*.to their origin. 

In a communication from Prof. W. S. Watson, 
who whs unable to attend on account of Illness, it 
was argued that, although language was no criterion 
of race, it afforded evidence ut influence, political, 
cultural, or economic. It was possible to trace the 
Celtic language in Scotland with certainty hack to the 
touttli cemuiy k.c. The chiefs .re described as uni¬ 
formly fair-haired with blue eyes, like the rulers of 
; Haul in Caesar's time, and as it by no means follows 
that all the population was of one type, they probably 
ruled over .1 dark-evud subject people. Among rton- 
liibul names pieseived in early writings there were 
elements which well might he pre-Celtic. 

Mr. II. j. K Peake took exveption to the loose use 
of the term "Nordic,” which should be confined to 
the tall, fair-complexioned, blue- or grey-eyed people, 
whose chief rhar.icteiistics were siicngth, courage, 
activity, and an intense admiration lor the horse. 
.Such a people were not likely u> be descended front 
a sedentary, maritime race such as the " harpoon ” 
folk, but must have been derived train a race which 
had evolwd in the open spaces necessary for the 
taming and exettising ot. the horse, 'the Scottish 
|,eople had evolved from a generalised tvpe of long¬ 
headed people, blit there was no true Nordic typo 
until the end of the llronze age. 'Ilie leaf-shaped 
sword people had artived on the east coast of Scot¬ 
land about 11m to moo tt.c ,, and were in all prob¬ 
ability the fair ruler^ to whom refeienee had been 
ill, adre He had alteadv suggested a possible Siberian 
origin for the " harpoon ” or Maglemose folk, and 
had also suggested that they were responsible for the 
broad, possibly Mongoloid, element occurring among 
Scandinavian skulls. Still, they might be derived 
11 out a l’al.eolithir race in south-western Europe. 

Prof. Fleure urged the desirahilitv of a careful 
search, especially in the remoter parts of Scotland, 
for nests of survivals of Palteoliihie types such as lie 
had found in Wales. 

Mr. I). Mackenzie pointed out tile necessity for 
distinguishing between the Maglemose and Arfliail 
harpoons, the former being of bone, while the latter 
were of horn. 


An Agricultural Enterprise. 


A N interesting and important development is re¬ 
corded in the report under notice. 1 The 
Olympia Agricultural Co., Ltd., is a comparatively 
recent enterprise which is farming nearly 10,000 acres 
of land on strictly business principles, 011c of the 
first examples of the application of industrial methods 
to rhe exploitation of land in this country. The com- 
panv Is land lies in six estates, and, in addition, the 
Suffolk estate of the chairman of the company, Mr. 
Joseph Watson, amounting to some 7000 acres, is 
lilikgd Up with the operations of the,research depart¬ 
ment:- : It is not possible here to dtseuss’the actual 
operations, of the company in equipping its estates, 
thb additions to and reconstructions of the buildings 
in order to fit them for large-scale farming, the pro¬ 
vision of Cottages, water-supply, etc., nor, again, the 
yfotkingiartd Management of the farms. From this 
purely, cprtitnCrcial side it is evident that an experi¬ 
ment is.’ being madg of extraordinary value in handling 
English, in .0 wholesale instead of a retail fashion 

V Oirmiii* Ajneitlntm Si., t.xf. RwsMch’DeMrtiMnt. ’ Kik Annul 
Report,V. 
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and in providing for agriculture an organisation and 
an equipment comparable to that uppcitaining to any 
other great industry, it has often been thought thnt 
: in such a way .only can intensive production anti 
adequate labour conditions be ensured in agriculture, 
and the enterprise therefore becomes one of the utmost 
importance in our social and national economy. 

The aspect of the enterprise that will, however, he 
of the most interest to the readers of Naiurk is that 
■ the directors have from the outset been convinced of 
( the necessity of scientific investigation in the conduct 
of their business. They have, therefore, set up a 
research department, just as a steel works includes 
‘ a laboratory, and they have, further, been public- 
spirited enough to give to the public for the general 
benefit of agriculture the results of their investigations 
i in this first annual report. The headquarters of the 
j research department have been estalvlishod on one of 
1 the company's estates at Offchurch, near Learning, 
j ton, where in the old mansion a very complete epuip- 
j. merit of laboratories; both biological and chemical, 
has been isstalled. i>F. Charles Crowther, formerly 
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ol the University of Leeds, arid well known for his 
work upon the nutrition of animals and milk produc¬ 
tion, is director of the establishment, and takes charge 
ol the work upon animal-feeding; Capt, Hunter, late 
of the Department of Agiiculturr in Ireland, is n - 
sponsible for the plant-breeding work; and Capt. 
(iimingham, who was attached to the Research Insti¬ 
tute at the University of Biistol, is concerned with 
soil problems. Jhese heads of divisions, with twelve 
others, constitute the t(search staff. 

The woik set out in the report before us is neces¬ 
sarily ot a pnliminaty (haiacter. The first business 
of a scientific establishment of this kind is to supply 
data foi the guidance of the management. The vary¬ 
ing soils of the estates have to be analysed and cor¬ 
related with tlw results of manurial trials in order 
that the* spei ifu m eds of < ach field as regards lime 
and the main ( lements of fertility can be defined. 
Variety tiials ol the principal crops have to be made 
so as to asceitain what kinds of grain and fodder 
crops yield l>» st under the seveial conditions of soil 
and climate Again, iconomic feeding rations have 
to be w ot k< d out bv tiial foi the patticulai classes of 
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livestock and the special purposes for which tl | 
are being kept. All this is not research, but t . 
scientific control necessary to a business organi . 
tion. „ 

Most of the present report is occupied in setti 
out such results, which may usefully be correlo!- 
with similar commercial trials, but do not pies' 
run essential novelty. Research is an affair 
years, and wisely the diiector makes no pi. 
inises and says nothing about the real investigatin' 
he mm- have initiated. It is clear, however, tli,, 
new ground is being broken, particularly in conim 
tion with plant-breeding. The field bean, for example 
has been taken in hand; on main- soils it is a ei- , 
of considerable economic importance 1 , which new - 
seems to have received any serious attention from tin 
seedsmen or the older race of plant-improvers. 

The report tnav be obtained on application to tin 
director at the Research Station, The Bury, Offehurth, 
Leamington. It is the first fruits of a movement ot 
great promise to agriculture, and redounds to tin 
credit of both the ditertor and the founder of 11n 
company, Mr. Joseph Watson. 
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Optical Wedges. 


V\/LI)(iKs of tinted gl.tss haw birn uM'd Ini 
** graduating light for experimental put poses 
dining thr last fifty yeais or so, and about li\i and 
twenty years ago Warner ke made annular wedges of 
pigmented gelatin*- Jt is 1 \y# nt\ wars since the 
'(’hapman Join's plate tester” was pm on the 
market, the graduated poition ol which is a pig¬ 
mented gelatim wedge, tlw mould being cut into live 
pieces that are placed side hv side for the s.d<< of 
convenience . Optical wedges, th< ielnre, have been well 
established as stand.ml ap]>aratus ten a long time 
We have received from the firm of “ I lerlango,” of 
Vienna (at the irqu< st of Diof. | M. Fdn ) an example 
of “a new grey \\edg< photoim ter, ” called, after tin 
names of those who have devistd it, the “Kdei- 
Hrelit ” pilotoim'tei, the essential part of which is a 
pigmented gelatine wedge with a scale ptinfed on the 
thin celluloid that overs its face. This, with a neatlv 
made white wood piinting frame, is the complete 
appatafus 'I he plate is ^ <m. b\ i(> cm., and the 
division's of the scale aie .» mm. apart. But the scale 
is not a simple ladder. F.very fifth line is numbered 
with its mm. distance fi om /( ro, and, in addition to 
the number, has on each side of it a short thick 
pointed swilling to emphasise it and render it more 
easy to sec how fat the light-produced image extends. 
For use with it the firm issues various sensitive 
papers, both piinting out and development, a silver- 
chloride paper made accoiding to the formula of 
Bunsen and Rosroe, and also a colour-sensitised paper* 
An extended table gives the relative light quantitv, and 
also the ‘‘absolute light quantitv in Bunsen-Roscoe 
units,” represented bv each 2-111111, division Thus, 
given the suitable sensitive paper, the apparatus is 
ready for use and convenient. It is applicable to light 


mensui cincnl in connection with photography 
mcteorologv, climatology, hiologv, light-therapculu s, 
agiiculturr', the designing of buildings, botany, photo 
giaphii reproduction processes, etc. Photomelt t 

slightl\ \aiying from the above, as in steepness ot 
gradation, hngtli ol thr* wedge, tin- character and 
i ourseness of thr- punted scale, aie provided when 
moje convenient. For photographic plate sensitomcti \ 
tin* wedge platc> is <> bv u tm , and by thr' side of the 
ladder scale aie four nuuou graduated Strips, red. 
\ el low . gieen, and blue respect ivelv. 

Vc companv ing the photometer is a r op\ of a paper In 
Walter Her hi tin the use of sut h photometers in plant 
culture and a copy of a papet by Prof Fdcr published 
in the Photographist Ucu Korrcspouth'n 1 : tor Septemlx r. 
n>tc), in which he gives apparently every possible detail 
and lonnula in connection with these photometers 
But he does a considciable injustice to the Chapman 
Jones plate tester 111 associating it with Warnerko’s 
original step-tint sensitomelcr. It differs from thr* 
sensitomctei designed by Prof. Fder in having a wedge 
fiom two to three Dimes ns long and divided info 
twenty-five parts instead of sixty parts These twenty- 
five parts mnv be subdivided to any extent on men 
inspection according to the observer’s acuteness of 
vision Tt has the four colours giving four definite 
parts of thr* spectrum, and, in addition, an Abney 
colour scnsitomcler, which-shows at a glance whether 
a (date alone or a plate plus a colour filter gives the 
same density for equal brightness of several colours 
We think, too, that comparing the density produced 
under nnv given colour with a scale of densities admits 
of greater precision than the estimation of the 
vanishing point of the image as is done in Prof. Eder’s 
instrument. C. J. 


The South African Association for the Advancement of Science- 

Durban Mefiino. 

T HE nineteenth annual meeting of the South j and the time-table was so arranged that attendant' 
African Association for the Advancement of i at the presidential address of each section was possibl 
Science was held at Durban, in the Technical College, : for every member. An official welcome and a recep 
on July ir-16 last, under the presidency of Prof. J. E. tion in the Art Gallery' was. given by the Mayor ot 
Duerden. The meeting was well attended, and was Durban, while a conversazione was arranged by the 
very successful. More than fifty papers were read, . local committee of the association and the Natal 
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Society for the Advancement of Science and Art. A 
number of interesting excursions to places of local 
interest were arranged. 

A popular lecture, illustratcxLby lantern slides, was 
given by Dr. A. I- du Toit, geologist to the Irrigation 
Department, on “Land Connections between the other 
Continents and South Alrica in the Past.” 'Jho lec- 
tuie dealt with the ancient continent of (ionfiwana- 
land, its glaciation, the spread ol animal and plant 
life across it, its dismemberment, the development, 
geographically and biologic ally of the several portions, 
1 heir temporary reunion, and finally the evolution of 
1 he present continental masse*. * 

The South Africa medal and grant .vvcic presented 
to Sir F. Spencer Lister, bat tei Jologist to the South 
\friean Institute f«>i Mediial Research, Johannesburg, 
m recognition of his work on the dilterenti.ition of the 
pneumococci of lobar pneumonia into many itumuno- 
logically distinct groups, and the successful applica¬ 
tion of the discovery to the artificial production of 
immunity against pneumonia in man 

The presidential address by Prof. JDuerden was on 

Sonal Anthropology in South Afiiiu Problems of 
Race and Nationality.” A sketch ol the use of so<iaI 
anthropology was given, and the view was main¬ 
tained that anthropologu.il studies should contribute 
to the upbuilding of the State by ollermg a sii<*nttfi« 
understanding of the peoples within it. Sin h was 
very necessary in South Allied, with its vny divnse 
si.igi s of sonal evolution and its many distinct races 
and nationalities which should live together in harmony 
and build up a South \lrican nation 1 he alleged 
aversion between white and black was discussed, and 
was shown to manifest itself on I \ on an assumption 
of equality, the dilteienec in the degree of civilisation 
being too great to be bridged I he Bantu is 
highly assimilative, but neither onginntive nor 
constructive, and hence is dependent on the Euio- 
pean lor his advancement. I lu lusmn of racial 
groups in South \fiiia was discussed, and the opinion 
given that there would be no fusion, though the mem¬ 
bers would intei mingle in nidmnty avocations 
Solidarity of race ma\ be supeiscckd bv national bonds 
ind loyaltv under just and humane treatment I he 
retention of national aspirations of British and Dutch 
are not incompatible with a South \frican national 
solidarity. It was held that a new unifying South 
African nationalism was dawning, and that the futuie 
relationships of the Kutopcan to the lower 1 aces must 
be that of a benevolent aristocracy of ability. 

The presidential address to Section A, by Dr. J 
Iamt, of the Row'll Observatory, (’ape Town, dealt 
with “Stellar Distances, Magnitudes, and Move¬ 
ments” The speaker reviewed hriellv the develop¬ 
ment of astronomy, the oldest science, and discussed 
various spectrographic methods, espe< ull\ in iHalinu 
to the determination of the distances, sizes, and move¬ 
ments of stars. The work in astronomy 111 the 1'nit‘d 
States was described at some length, and comparison 
made with the conditions prevailing in South Africa. 
The new universities of South Africa should play a 
part in the development of astronomical and astro- 
physical research here, where the study of the skies of 
the southern hemisphere was an e ssential complement 
to the work in the northern observatories, [he* 
address concluded with a vigorous appeal for the* train¬ 
ing of workers, for adequate equipment, and for .1 
better appreciation of, and reverence for, the wonderful 
universe of which man forms so small a part. 

Dr. J. Moir, in his presidential address to Section B, 
dealt with “The Atomic Theory of iqji.” He showed 
the tremendous strides that had been made in the 
conception of atoms and molecules in the last twenty 
years, Two primitive materials, hydrion and electron, 
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with two intermediate building substances, H a and 
H„ as well as helium, are considered to be the basis 
of all element**. The constitution of a number of 
elements was explained and illustiated in detail, 
nunn ions example s being given. Many cases were 
cited m which physical means during the world’s 
evolution may have acted on different substances; 
lor example, stiontium .sulphate*, vttiium phosphate, 
and zirconium sihiah , which now have similar elec¬ 
tion and ion constitutions, ate tlutv v«*i> different 
substances which may i rally be 1 nc, changed by 
external fones. 

Prof. j. \Y. Bews took as his subject, 'Some 
Aspects’*^ Botanv in South Africa and Plant Eeologv 
in Natal, ” in his presidential address to Se ction 
The speakei skeh hi*d briefly the* rlfec I of environment 
on progiess in botany The history of botany widened 
the perspe'etiv(*, and it was interesting to note the* 
progress ul the* science as (1 aiisplanlod into South 
Allien. '1 he onh indigenous botany was that of the* 
natives, who possessed a w outlet I ul knowledge of 
plants and tlietr properties. Passing to botany in 
Natal, tin* shaker paid tribute* to ,1 number of pionc*c'r 
workers, and proceeded to discuss tin 1 ecology # of 
Natal more patlicularlv. T'ho coast bc*lt, the* mid¬ 
lands, and the' Drakensberg <>r mountain region, wen* 
described, with tlieii charac terNtic \(gelations. Tile* 
plant eommunitic s of Natal weic* discussed in some 
detail, as were plant migrations and the affinities of 
the Natal flora 

The 1 presidential address to Section I) was delivered 
bv Prof. H. B. Eanthafn, on “Some* Recent Advances 
m Zoology and their Relation to Piexenl-dav 
Problems” \| the outset the held «>f pme science 
was discussed Such must never be* ignoied, for the 
academic of tevdav nuv be of the* gieatc st technical 
benefit hei (-after. Earlv specialisation for putelv 
economic ends was to be deplored, for the specialist 
needed a breadth of outlook, an oriental ion in the 1 
whole* field of bis science, in order to have balance 
and perspective The wroth done bv proto/oologisfs, 
helminthologists, and entomologists in the* great vvai 
was referred to, and fields of work in South Africa 
indicated Recent researches on ductless glands of 
animals were cited, and fisheries developments wen 
noted. Manv interesting results m connection witli 
work on chromosomes and their relation vv^th sex 
were* quoted. Newer work in connection with the 
processes of evolution, especially in regard to heredity 
and acquired characters, was brought under review. 
*1 ho need for the application of biological principles in 
modern problems, including politics, was insisted 
upon Heredity, enviieminent, and response to stimu¬ 
lation needed concurrent attention. The higher stan¬ 
dard of living for .workers demanded more* than men* 
ajnusement and indulgence in luxuries and excite¬ 
ment Idealism was essential, and it was shown that 
religion and science* were not necessarily in conflict. 
The speaker concluded with a plea for the* inculcation 
of the spirit of biologv in all education. With a wide¬ 
spread knowledge of tiisforv, biologv, and soriologv, 
man should improve' his environment and attain co¬ 
operation, peace, and higher ideals. 

‘section E met under the presidency of Dr C. I 
Loram. who discussed “The Native Problem ” The 
adjustment of white and black was difficult in South 
Africa, and a successful adjustment was held lev be 
impossible without sacrifices on both sides The 
chaotic political situation with regard to natives in 
the different provinces of South Africa was described. 
Legal procedures and jury systems were also men¬ 
tioned, and it was a question whether the Roman- 
Dutch law of Europeans were best for the native on 
account of the differences between the two civilisation" 
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concerned. The mentality of'the native analysed^ 
and because of the Jack of sublimation-ol the sex 
instincts, such occurred in the European, there 
was not the same growth-in ambition, idealism, ami 
general achievement. The trade union* movement 
among natives and their numerous religious bodies 
were mentioned, and European philanthropic leading 
vy.i* mentioned as being desirable. Location and taxa¬ 
tion problems were discussed, and the co-operation 
of all scientists desired in solving the many problems 
connected with the native. 

Prof. W. A. Maifadwn spoke on “Observations and 
Proposals for tho Stabilisation of Money Values ” in 
his presidential address to Section E. Infk\ .on and 
deflation of currency were two of the greatest evils 
resultant on the great war, and they affected every¬ 
one. The stabilisation of money values and the pre¬ 
servation of such stability were shown to be the most 
fundamental interests of commercial, industrial, and 
democratic policies. National bankruptcy was de¬ 
fined, and it was shown that international exchanges 
had failed to act as bridges for commerce. The dis¬ 
sipation of capital during the war led to inflation, and 
the necessity for constant readjustment between wages 
and prices led <0 constant strikes and labour unrest. 
Legitimate trade and industry were replaced by specu¬ 
lation. Economic bankruptcy of a nation meant re¬ 
version to aii archaic tvpe of civilisation and the sacri¬ 
fice for a time? of all the artistic and professional 
values of civilisation. Fluid permeation of gold was 
shown to be nece-«arv. Tho function of a central re¬ 
serve hank was also discussed, /ind the function oflhe 
League of Nations in instituting an international cur 
rc?ncv reserve, bank was indicated. Tho speaker sum¬ 
marised liis points thus • The international export and 
investment of capital had woven the world into one 
financial s\stem. Such an international system 
implied either a uni\ersal unit of account or an inter¬ 
national banking system. The control of such a 
general standard of \alue so as to preserve an in¬ 
variable ratio between goods and monev was the most 
important of public ami private interests. 

it is only possible to mention some of the many 
papers read before the various sections, but most of 
them wilt be printed in the journal of the Association. 

In Section A an interesting paper on asphalt in 
relation 1 to road construction was contributed by Mr 
D, B. W. Alevander; Mr. R. J. Norris spoke on the 
purification of sewage bv the activated sludge process, 
and Mr. If ('lark gave notes on the occurrence of 
even, haimonies in electrical current and pressure 
waves. 

In Section B Mr \Y. Petrhell spoke on alcohol 
fuels for intern.cl combustion engines. Mr. C. 
Williams gave notes on the chemical control of cattle¬ 
dipping tanks, a matter of much importance in South 
Africa. Dr. B. de (". Marchand gave an account of 
methods for the mechanical analvsis of soils contain¬ 
ing heavy minerals, and Messrs. Kloof and Hunan 
gave a paper on the chemistrv of condensed milk. 

In Section C papers were given bv Miss H. Forbes 
tlu i Natal species of Cassia and on the flora of 
usipingo. Dr. P. A. van dor Bijl gave accounts of some 
interesting and little-known South African fungi, and 
of the fungi found in the air of sugar mills. Mr. 
R. D. Aitken described the plant succession in a tvpe 
of midland tree veld in Natal, and Mr G. \V. Gale 
dbieussed the aeration systems of certain Natal plants. 
Prof. D. Thodnv discussed the genus Passerina and 
it< distribution In South Africa, and Dr. Sim con¬ 
tributed notes on the Bryophyta of Southern Rhodesia. 
A most interesting paper Was contribute^ by Dr. -£. 
Warren on the interspecific hybrid lamV b&ck-crbss of 
the foxglove, the papfr Wing followed by * - useftd 
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drtcussioriv Two papers of special interest to agricul¬ 
turists were contoured.bv Air. E. Parish,xm agricu- 
turn! experiment, its design" and interptetsripYr, an i 
by Mr. A. O. IX Moffg on a method of veld mint 
(ion in relation to lamriekte. There was also „ 
botanical excursion to Isipingo. 

In %ction D there was a discussion op South 
African Tremalocies, ‘in which papers bv 1)/. P. 
Cawston on Bilhar:ia cercanae. by Mr. F. \\ 
FitrSimons on birds as possible carriers of snails, and 
so as distributors of Biiharzia, and bv'. Qr\ Annie 
Porter'on experimental researches on various:' spent s 
of Schistosoma" and Fasciola were first 'considered 
Mr. J. Sandgrosnd gave a detailed account of thd-lib 
history of species of Hotcroder.i in South .Africa, and 
Mr., K. II. T. P. Harris described the beetle, OriaUn 
paJIt-ns. Mr. E. C. Chubb contributed a paperon the 
natural history anti geology of Durban. Much interest 
was aroused bv the account given bv Dr. H. Be Fan I- 
ham and Miss Esther Taylor of the Protozoa found 
bv them in some South African soils. Dr. Fantham 
also described bis further observations otr parasitic 
Protozoa in animals in South Aftica. Dr. Undsnv 
Johnson gave an interesting amount of variousltjethods 
for screening light observed in the cues of vertebrates, 
beautiful lanft'rn slicies being shown. There was also 
a zoological excursion for observations on tho animal 
life of Durban Buy. 

In Section K Mr. D. A. Hunter discussed Bantu 
industries, Mr \V. II Tooke dealt with natives and 
agriculture, and Mr. H. S. Krigwin gave an account 
nt an educational experiment. Mr S. S. Dornan 
spolce of the heavenly bodies in South African mytho¬ 
logy-: Mr \Y. Wanger dealt with two N’tu problems, 
and Mr A, J. lirv.int gave an account of some native' 
marriage cites Prof \V. A Norton read papers on 
the' regiments of tin- house of Moshish, Sosuto praises 
of the chiefs anci the' Bantu idiumalist, and Mr. 
D D T. Jnbavu coniributed a paper on Bantu 
literature*. 

In Section F Mrs. Mabel Palmer discussed Trying 
Fisher’s proposals for stabilisation of the value of 
monev, and Mr. G Burgess dealt with the taxation 
of land values. Mr. C. Graham Botha gave', papers on 
archival problems in South \frie-a and on the pre¬ 
servation of our national monuments. Dr’. J. , E. 

I lollmvav spoke evn decentralisation In university 
education and tesearrb. An interesting paper on the 
function of a school of art in the life of an urban 
c'ormmmifv was given bv Mr O [. P. Opdey.'who 
illustrated his remarks bv an exhibit 

The next annual me'eting of the Association will be 
hold in July, reave, at I.ourenco Marques. Under the 
presidency of Dr. A. \Y. Rogers. IT. B. F. 


University and Educational Intelligence. 

I.oxpox'. Dr. R. H. Aelers Plimmer has been 
appointed as from January t, ie)Z2, to the University 
chair of chemistry, tenable at St. Thomas’s Hcdtpitfll 
Medical School. Since tuiei Dr. Plimmer Kit sp'been 
head of the Biochemical Department of the’ ReVwcrt 
Research Institute of Animal Nutrition at the Uni- 
xersity of Aberdeen and North of Scotland College o 
Agriculture, and research lecturer id applied bio 
chemistry in the University of Aberdeen. r 

Mr. If. H. Dodvvell has been, appointed a*, from 
March r, iqn, ter the University chair of tho llSstorv 
anci culture of British Domipiop* in. A&a.v-'with 
special,; referent^ to India,, tenable rtf tli^'School of 
■ Oriental Studies , .1 

i 1 : Df. .Lewis Simons has been appointed as. from 

1 Match-XT’s tdfthf Untwsify readirship in 
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pliy.ics, (enable at Birkbeck College. Since iijiy Dr. 
Simons has been lecturer in physics at the South 
African College, now the University of Cape Town 

The following doctorates* have been (Onferred; 
D.O.: Rev. W. R. Matthews, an internal student of 
King’s College, Theological Department, for a 
thesis entitled "Studies in Christian Theosophy.” 
D.Sc. {(Jiemi'itry) • Mr. K. »fI. Natk, an internal 
student of the lnijx-ml College, Rinal College ot 
Silence, for a thesis entitled 'The Intetaetion ,,l 
Sulphur Monoeljloride 'with Sulistaneos eontaining the 
Reactive Methylene Gioup or Suhsiituted Methylene 
Group." D.S,:. i KamoiiucA • Mi Sih-Gung Cheng, 
an, internal student of the l.ondon Si hool 3 ( 
Economics, for a thesis entitled “Modern China : \ 

I’olilical Study.” 

Manchrsiiir.— The following appointments have 
been made: Mr. C B. Dew Inn st, dean of the f.tuillv 
of science; Dr. J. P. Buiklev, leiinrer in regional 
Slugery; Mr. J. M. \Y. Morison, leiinrer in applied 
anatomy; Dr. T. II. Oliver, lecturer in clinical medi¬ 
cine; and Mr. II. S. l.eigh and Mi’s Lioiinre Pi ,u son 
to honorary lese.irrh fellowships 

Thk honorary degree of Doetoi of Seiviue has \ VV n 
conferred by the University of Calcutta on Sir \V. I 
Pojx;, professor of chemistry, Camliridge Cniversiu, 
and on Prof. C. V. Raman, profissor of jilivsics, Uni¬ 
versity of Calcutta. 

Thk general council of the Trades Union Congress 
and the executive ol lh' l.abuur Party passed the 
following resolution on December 15 "That this 
joint meeting views with profound disappointment the 
apparent intuition of the Government further In 
reduce expenditure on education, and in p.ulicul.n 
condemns the division of the Treasury to reduie the 
annual universities grant from 1,500,000/. to 
1.200,00 of., which can do virtually nothing to relieve 
the national finances, hut which will he a serious blow 
to higher education." 

The twenty-second annual meeting of the Silence 
Masters’ Association will he held in the chemical 
department of lire Imperial College of Science and 
Technology (Rovnl College of Science) on January 5-4 
next. The president of the association, the Master 
of Balliol, will deliver his- address on January 3, 
taking as his subject "Science and History.” The 
topics for discussion on the fit si dav of (Ire meeting 
are The Teaching of Mechanics and The Teaching of 
Geography in Relation to Science, while Physical 
Chemistry in Schools and Post-Certificate Science for 
Non-Specialists will occupy the second day. Exhibi¬ 
tions of apparatus and books hv members, instrument- 
makers, and publishers will be open during the 

meeting. 

Thk annual meeting of the Mathematical Associa¬ 
tion will be held at the London Dav Training College, 
Southampton Row, London, W.C.r., on January -• 
and 3 next. The following are among the papers In 
be submitted during the meeting :—Mathematics in 
Artillery, by Sir George Greenhill; 'l ire glrudure of 
the Atom, bv Prof. J. W. Nicholson ; Vectors, by Prof. 

C. Godfrey; The Dalton Plan and the Teaching of 
Mathematics, bv Miss F. A. Yeldham; and The late 
Srinivasa Ramanujan, by Prof. G. II. llnrdv. There 
will also Ire discussions on the simultaneous teaching 
of pure and applied mathematics and on methods of 
keejting mathematics teachers in touch with modern 
developments of the* subject. Sir Thomas I.. Heath 
has been nominated president of the association for 
tire years 1022 and 1023 in succession to the Rev. 
Canon J. M. Wilson. 
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Calendar of Scientific Pioneers. 

December 22* 1580. Ambrose Par6 died.— Surgeon 

to four Kings of Fiance, Pai (' served through many 
campaigns, doing miu.lt to impiove tin; treatment of 
wouiuls, especially bv the substitution of ligature of 
the aiteries foi cauterisation with a red-hot iron after 
amputation, lie is regntded as the father ol modem 
surget y. 

December 22, 1722. Pierre Varignon died. In 1087, 
the u ai Newton’s “ Prmcipia appealed, Varignon 
published his woik on meehanies bas< d on the com¬ 
position of forces. Like !'Hospital, he was a powerful 
advtxaie m hranee ol tin use ui the differential 

< aluuliis 

1 December 22, 1828. William Hyde Wollaston died. 

j Abandoning medicine for scientific resemch, Wollaston 
made investigations over a wide held and contributed 
much to chemisiiN and optics He first noticed the 
daik Inns in the sp, ciium, invented the camera 
htcida and a tell* (ling gonioua ter, showed lh» iden- 
titv of galvanism and frirtmpnl < Icon i< i(y, and dis- 
luvred palladium and ihodium. By making plaflnuni 
malleable he gamed a fortune of 30,000!. 

December 22, 1887. Ferdinand Vandeveer Hayden 
died. \ gnat geological explorer, Hayden was 
piomimntlv connected with tin- survey of the Western 
Slates of America and w 1ole valuable woiks on nntuial 
history and economic m « n<, '| p,. i ( j t >a ol the National 

Fat k on the \ cllow stone River was his. 

December 23, 1901* Sir Joseph Henry Gilbert died. 

I he fe 11 ow-stud< nt of I awes at Fnivcrslty College, 
London, (idhert w01 kid under Liebig at (iiessen, and 
in 184} b« gan his lifelong <.ollaboi ation with Lawes in 
agrit uIttji al chemistr\. F«»i some \rars he held the 
• hair of ruial economy at Oxford. 

December 23, 1907. Pierre Jules G6sar Janssen 
died. Janssen was the pioneer of spectroscopic 
astronomy in hi ante. Will known for his scientific 
<‘\pt ditions, in 1868 in India independenth of Lockycr 
lie diMovcied the method n| obsiiwng the solar pro¬ 
minences in daylight. In 1870 he became director of 
the obsoi vatoty at Meudcm, and he also established 
a meteorological obsorvaton on the summit of Mont 
Blanc. 

December 24, 1872. William John Macquorn 

Rankine died. Distinguished alike as an engineer and 
pin Must, Rankine fiom 1X55 la id the chair of cn- 
gmeiiing nt Glasgow and published standard text¬ 
books on vanous brandies of engineering. His 
“Steam Engine “ (untamed the first systematic 
treatise On thermodv n.imks, and h< made important 
researches in molecular phvsics. 

December 26, * 1886. Theodor Ritter von Oppolzer 
•died. —Professor ot astronomy in the University of 
\ lerma, Oppol/ir paid sjHrial attention to theoietical 
astronomy, did valuable work on the Euro|>can degree 
measurement, and published a “Canon dcr Finster- 
mssc ” containing the elements of »elipses ot the sun 
and the moon from 1207 b.c to a.l>. 2162. 

December 28, 1850. Heinrich Christian Schumacher 
died. - The founder a century ago of the Astronomtschc 
\ luhrti.htcn, lhiit\-one volumes of which he edited, 
Schumacher held jx>sitions in Copenhagen and Manil¬ 
la nn, and in i1 became director of the Altona 
Observatory. 

December 28, 1899. Karl Friedrich Rammelsberg 
died. -Born in 1813, two years aflei Bunsen, Ram¬ 
melsberg passed his life leaching and experimenting 
in Berlin, adding immensely to the knowledge of 
inorganic chemistry, mineralogy, and crystallography. 

E. C. S. 
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Societies and Academies. 

London. 

Atfitotelian Society, December 5. Prof. G. Dawes 
Hicks in the chair.— J. Johnstone: The limitations of 
the knowledge of Nature. A survey of the specula¬ 
tive biology of the late nineteenth and twentieth cen¬ 
turies forces one to the recognition of a twofold pas¬ 
sage of Nature. According to the fundamental con¬ 
cept of physical science, the second law of energetics, 
viz. the augmentation of entropy, physical change 
tends continually to diminution. J he universe, to 
use Bergson’s turn, is detending, lo tlm biologist 
there is another aspect, fot lilo is the incessant 
attempt of certain physico-chemical systems to resist 
the increase of entropy. 'I he difficulty in accepting 
generalised relativity in biology is that for speculative 
physiology space-time cannot be completely jsotropu, 
especially if we regard the quality of duration as the 
cumulative continuity of life. It is a passage, as well 
as thtf persistence, of that which has passed. We 
must regard Newton’s k *<nean of ituth ” as amorphous 
in stiuoture. The relations that are to be discoveted 
in it arc in it only in the sense that they come into 
existence with the thought that makes the relation. 

Cambtmdc.f. 

Philosophical Society, November 28.- Prof. A. (' 
Seward, president, in the chair J. firay ■ Note on 
cell-division. The form of a dividing nil is determined 
by three forces:—(f) The meclrmical force exerted 
by the cell membrane, (2) the surface tension of the 
protoplasmic surface, and (3) an internal fotce which 
elongates the cell along the main axis of the astial 
figure.*-]. M. Wordie : Thr geology of Jan Mayen. 
The island is entirely volcanic. The earliest lav.is 
are biotite trachytes, which arc post-dated bv a con¬ 
glomerate with wind-polished pebbles. No plant-bid 
nor anything to suggest the date of the earlier erup¬ 
tions was found. A jwiiod of erosion probably t«K>k 
place between the formation of the southern hills 
and the much later Beerenberg Volcano (8^50 ft.). 
Olivihc-basalt mrxleratelv rich in alkalis is the domi¬ 
nant rock tvpe throughout the island. The latest 
volcanic outbursts weie from parasitic cones near 
Bccrenherg arid from near Vogt Crater, some of lava, 
others o! ash; they F wete recoided in 1732 and 1818. 
On Egg Bluff there are ciacks from which steam still 
issues. Beerenberg itself has never been active in 
historic times; its crater, half a mile in diameter, is 
now ire.-fdled.--W. S. Bristowe : The insect and 
arachnid fauna of Jan Ma\en. Most of the insects 
and arachnids also occur in Britain, Greenland, Novuya 
Zemlya, and Siberia. They may have reached the 
island from Btitain and Cireenlnncl fastened to birds 
or shelteicd in their feathers, and from Siberia in* 
driftwood. The distribution of the spiders illustrates 
the theory of an ancient circumpolar fauna. Two 
species are found at high altitudes in the Swiss Alps, 
and all occur above 3000 ft. on Scottish mountains; 
in Jan Mayen thev are found almost at sea-level and 
Upwards. Spiders’ eggs hatch out at the end of the 
season, thus avoiding loss of time when the thaw 
comes. The list includes five spiders, six mites, one 
tick, eight Collcmhola, twelve Hies, two ichneumons, 
and a few* water creatures.- J. L. Chaworth* 
Musters: The vegetation of Jan Mayen. The vegeta¬ 
tion may be roughly divided into three groups : that 
of the sea-shore, of the bird cliffs, and of the 
mountains. Of true ha!6phytic plants there are only 
two, Mcirtemia matitiwa and Arcnaria pcploides. On 
the bird cliffs grows the most luxuriant vegetation of 
the island. The most ^barncleristic points are thy 
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presence of luxuriant growths of Taraxacutti croccum, 
Saxilraga cernua, Oxyria, and Poa flexuoSay fCcBmgia 
is the only annual of Jan Mayen, and grows in most 
damp spots amongst cinders. The sandy wind-swept 
flats, where there is no driftwood, are destitute of 
vegetation, and there are no water-plants in the lakes. 
1 'he remoteness of Jan Mayen from neighbouring 
lands and its volcanic.character make the orlgiw of 
the vegetation a difficult problem. Probably the rhost 
likelv means for the transport of seeds are the feet of 
wading birds, which stop at Jah Mayen on their way 
to and from their breeding-grounds in Greenland.— 
Miss M. 1 ). Havlland : The bionomics of parasitism 
in certain Hymenoptera. The hyperparasite* 'of 
Aphides belong to the super-families of Cynipoufta, 
Clialcidoidea, and Proctotrypoidea. The first of these 
are internal, and the second pnd third external, para¬ 
bles. Double infestations are common among the 
hviierparasites, and special terms are suggested to 
1I1’.line these relationships.-M. S. Pease: Note on 
Prof. T. II. Morgan's theory of hen feathering in 
corks. S. Wlgert : -A problem concerning the Riemann 
Gfumlion. 

Dt'DI.IN. 

Royal Irish Academy, December 12.--Prof. Sydney 
Young, president, in the chair. J. J. Dowling and 
c. J, Haughty '1 he electrification of smoke nuclei 
from phosphorus-. If smouldering phosphorus is ex- 
posed 10 an electric field, the smoke particles are 
found to assume charges which depend on the inten¬ 
sity of the field. These charges were investigated by 
throe methods, one a visual method, in which the 
mobilities of the particles were determined by .ob¬ 
serving the path of the smoke-stream in a vertical air- 
current when subjected to a horizontal electric field; 
the others involved a measurement of the electric 
charge carried bv the smoke. 1 he nuclei weie found 
to be of uniform mzc and display a periodic 
increase in charge as the field is gradually increased, 
due probably to the successive addition of electrons. 
Charges of from one to twenty-five elections have been 
so obtained. ]. I Nolan: Ionisation in moist and 
(|i v air. The composite naluie of the ionisation in 
moist air lias been demonstrated by two methods. 
The bulk of the ionisation consists ol four groups of 
ions of mobilities approximately 2, i-S, 1-5, and 
1 cm. sec. per volt cm. Other groups are present 
in small quantities, the most notable having a mobility 
of 12. With exlieme drying the faster groups appear 
in greater quantity, and in the case of negative 10ns 
the four ordinalV groups disappear. With extreme 
dicing doubly charged positive ions also appear, show- 
ing that the act of ionisation by a-rays mnv involve 
the detachment of two electrons from the molecule. 
Evidence is found of the existence of free electron? 
in air at ordinarx pressures. —R. A. P. Roger*: The 
simplest mode ot representing a continuous linear 
Orthogonal transformation bv means of rotation ^and 
translation of .1 rigid schema in a Euclidean manifold 
of 11 dimensions. The transformation in question, 
with constants added, corresponds to a displacement 
of a rigid schema in S„, which may be effected’by a 
unique svstbm of nh independent rotations, if ti ts 
even, or if it is odd bv (n—1)/2 such rotations 
together with a unique independent translation. A 
method of reduction by means of invariants to the 
canonical form required is given. \\ 


. Paris. I 

Academy at Science,, December !.—M,. .Gccjfgcs 
Lemoine in the chair.—P. Rod*, H. Valti,, It. Carrt, 
and the late Risami of experiments on 

aphthous fever#’A summary of results optdiried since 
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1901, dealing with the V'eservation of the virus, fal¬ 
lacies to be avoided in experimental infection, ami 
the possibility of vaccination against the disease.- - 
C. The infinitesimal geometry of the linear 

eompleX.-'-M. Felix Mesnil was elected a member of 
the section of anatomy and /oology in succession to 
the late Edmond Perrier. --G. Julia : Mertunorphic 
solutions of certain functional equations.--W. Loth: 
The solution of the problem of the direction of aero¬ 
plane's and dirigibles in mist or on dark nights. An 
application of an elecltie.il method already success¬ 
fully, applied to ships.- K. Carvallo : Electromagnet km 
and the principle of relativity.- M. de Broglie; ( 01- 
miscular speylta and their utilisation for (he stuih of 
X-rtly Spectra.. 1 .. de Broglie: Tile degradation of 
the quantum in the successive transformations of 
high-frequency radiations, G. Reboul ; A new radia¬ 
tion of short wave-length. In an earlier conmiuniea. 
tioft an account was j^ivcn of some experiments in 
which a feebly combining bodv traversed by a ear 
rent of electricity ga\tr radiations marking a photo, 
graphic plate. huilher expel iniftils show that the 
0 fleets are not due to a new tv|>e of ray, hut to 
ordinary radiations of a wnve-iengih intei mediate 
7"emc ultra-violet and the X-rays. 

• Michaud and A. Bailout ■ The action of an elect,ic 
field on an insulating liquid. \ discussion of some 
results recently published by M. Boucliet.. I. Bril- 
louin: 1 he propagation of light in a dispersive 

medium.. A. Peroira-l-orja, . The speuioseopie study 
01 a i Ortu^uf so nicfcoi itr .\ Perclra-I'orjaz , |‘h,. 

spectroscopic study of some Portuguese tungsten 
minerals.- (,. Petit, Marehand, and I„ J.Lrtie 
,1°. general elTecis o| hypodermic injections of 
Ihonum-X upon the organism. (,. Contrcmoiillnn 
he rdle o( ' melt ur.uliogrupln in the establishment of 
endoprothetie picu s in dead bon,'. F. (irandmougin • 
Jhe intermediate products in the synthesis of aii/a.in' 
• 1 . Lebenu and M. Picon. The action of sod.mi- 
momuiti on pyridine. Tlv preparation of the hydrate of 
tctr.-ihvdrodipyruhl P. Malvczln, C. Rivalland, and 
I. (.randchamp \ new prepa,ation of formaId’clnde 
hydrosulphile and an economical generator of hvdrn- 
sUlphurous acid. Zone dust is suspended in formalde¬ 
hyde solution and sulphur dioxide added through the 
vvalls of a rhamberbind filler, a strong solution of 
the zinc hydrosulphite foi liinldelude is foimed. M mr 
11 he _ molecular It ansposilion .H'Companving 
the dehydration of r : i-diplmmI-? • a.diincthvl-i- 
propanol. G. Denigis and R. Tnnrrou ; The micro 
rhemu: a| reactions of dulcine (/>-ethovvphem lurea).- 
. Sc , p : L.urite, a new ladio-nclive mineral, '[his 
mineral was found with ehalrolilr in the B, Igian 
l ongo. Analysis proved it to be a lead man,ate *,,f 
the composition .’PI, 0 , S G 0 „qfr, 0 . I, I, very radio, 
active and the name “runic " is proposed for the 
mineral. -P Russo : n„- fiuvial terraces of Kiss 

Sebou and Oucrgh., (Muaiiro) .. F. de Martomie ■ 
Ihe platforms of erosion of (he Bihar Mountains 

Rtmianla.-MIle V. B. de Rlack . Researches on the 
Mindeltan epicycle m the high valley of Ci-re and on 
the plateau of Lncnpello-BniTC/ (Cantal).- F. Fhld 
I he periodicity of the micros,usmi, agitatfon ll is 
known that seismographs record an almost uninter¬ 
rupted movement of the earth’s surface, consisting of 
a succession of waves of a period between 4 and 
X seconds and very variable amplitude. \ rapid 
examination of the records of the Parc Saint-Maur 
Observatory has been made hy giving a figure to each 
hour "of thedav, indi'tnting by estimation the. degree 
of agitation, The scale .adopted was arbitrary, calling 
calm o, very agitated 4, analogous to the old classi- 
hcation of stars by magnitudes. Taking a period of 
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ten years a regular periodicity is shown, with a cleat- 
minimum in July and a maximum, not so clear, in 
January or February. There is also a diurnal and ft 
semi-diurnal variation.— J. Vallot: The measurement 
of the influence ot heat and light on the activity ot 
■ eduction by animal tissues and applications to lielio- 
tiieiapy. The experiments show that the therapeutic 
action of solar radiation is explained hy the strong, 
increase of activity of reduction by the tissues which it 
causes. P. Courinont, A. Rochalx, and F. I.tmplo : 
Tile iale and ihvthm of disappearame of organic 
matter in the course of the purifu.ition ot sewage by' 
ihe method of activated sludge. K. Suzerac and C. 
I.evadttl : Ih,' action ot cert.1111 bismuth derivatives 
on syphilis. Furlhei clinical results have confirmed 
the remarkable activity of potassium Inrmiobitjnmthatu 
in syphilis, and c\|>criments with other bismuth salts 
are now recorded, including ammoniac,at citrate of 
bismuth, bismuth lactate, bismuth suh-gallnte, and 
bismuth oxviodogallnle, \II the liismuth preparations 
are active against siphilis, but vary in toxic ppwer 
on the organism From the point of view of human 
therapeutics, the tarlatohismufhalc originally tried is 
1 he best. 
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Smoke Abatement . 1 

r 1 ' HK final report of l.onl Newton's Committee 

1 on Smoke and Noxious Vapours Abatement, 
appointed ne.uly two umo ire by tin- MmMn 
of Health, makes its jppf.n.mcc at an oppoittim' 
time. The conditions allming the supply ami dis¬ 
tribution of coal ate gtadyally becoming inou 
normal, and we are loTlpng loiw.ud to the tune 
when its consumption will mote neatly accord with 
the country’s needs 1 he incut disturbance in the 
coal uade ami 1 he absolute iutility of the u.isteiul 
strike have taught as many lessons which it would 
l)C the height of unwisdom not to lay to heflit. We 
have learned, lot example, the imperative necessity 
for more economy in the 1 • siM'inplion "I 01-11 coal 
There is a wider recognition oi the fact that out 
methods of using it as fuel are extravagant and 
Wasteful, and that we get no adequate leturn of its 
potential value. We have u allied that heat and 
power are bound, for at least sonic tears to tome, 
to cost us mots than tiny did m pre-war ye,us. 
This question affects eiriybo.h , it is. m fait, at the. 
root of the countiy's well-being and piospenty- We 
ought, theiefoie, to sec that .(It possible means 
are taken to ensure that in its use we get the value 
of our coal. It is notoiious that under our present 
systems we get only a fraction of that ^g!ue. It is 
not too much to say that if the country’s fuel were 
treated in accordance with the teaching of science 
its ptesent high pi ice would lx- largely, if not 
wholly., counterbalanced. 

Another lesson which the recent scarcity of coal 

1 Comroiftee on Smokf and Voxiotn Vapour Abatement- KitoaOcport., 
(London: TH-M- Suiwtxtfy OfBo*. r$*i.) jkl'r # 
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brought home to the dwellers'in our towns is the 
delight and the blessing of a pure atmosphere. 
During the coal jtrike the public Press literally 
teemed with expressions of pleasure aud gratification 
in the enjoyment of a cleaner and clearer air. 
London enjoved vistas hitheito unperceived, and 
Manchester, Leeds, and Sheffield had the unwonted 
luxury ot an uninterrupted view of the heavens and 
the sight of a distant landscape. The man in the 
street naturally asked himself whether, with the 
anticipated return of prospeiil), it was a^soiptely 
ueeessaiy that we should iciett to the former con¬ 
dition of things. Interested parties are apt to 
punch that .1 smoky atmosphere is an index of the 
country's industrial actn ity. Undoubtedly it has 
bean so in the past, lint the conditions of to day 
air not those ot men a dozen vrais ago. Science 
has pointed to much in the way of amelioration, 
and there is absolutely no teason why the charm 
aud healthful pie,unite ot .1 clear atmosphere should 
not continue to be enjoyed, not only in London, but 
i ven m the busiest of our manutactui ing towns, if 
public opinion wme resolute to set me it 

The Repott o| Lord Newton's Committee, ad¬ 
mirable as it is in many rospci Is, alloids 110 fresh 
inhumation to those who have studied this question 
of smoke, its cause, and the methods of its abate- 
uunt. The evil has been with its since the time of 
Ldward L, and has steadily ineteasrd with the 
growth of out population and the development of 
out iii.uiiifacLiiing industiies. It has piobably 
.dread)' passed Us worst phase Lconotnic iflflu- 
rnccs ;tic at work tending to mitigate it. Legisla¬ 
tion has made, from time to time, iecble attempts 
to deal with the nuisance, but Coreinments, afraid 
of any inUitcieuie wilfi indtisliy, have been loth 
to attack the pioblcm in a statesmanlike fashion, 
and municipal authoiilies, with whom the adminis¬ 
tration ol tlw fills rusts, lot icasim.a which need 
not fie p.iiticui.uly speeilied, haw been even more 
11 iiietanl to tajee action l'ne consequence is that 
Ion. final has the smokiest and smuttiest atmosphere, 
taking it as a whole, ol any country in the world. 
The condition of many of the smoke-begrimed towns 
in the manufacturing districts of Lancashire, York¬ 
shire, and Staffordshire is a disgrace to a civilised 
community. 

The Committee frames a strong indictment 
against local authorities throughout the country who 
have failed to do their duty. In its opinion the 
provisions of the existing law are stAmg enough to 
combat the evil if they were only enforced. It must 
be said, however, in bare justice to these authorities, 
tha.t certain of these provisions make it very difficult 





55$ - NATURE [December 29, 1921 


10 secure the conviction of offenders, l’he‘ indict¬ 
able offence consist# in the emission of black smoke.: 
Two policemen acting, on behalf, 6f the prosecution 
—that is, the sanitary authority-may spear that 
in their opinion the smoke was black ; three civilians, 
on behalf of the defence, will sweai that in their 
judgment it was grey. Again, if the offender can 
Satisfy the bench that he has employed the best 
practicable means, consistently with carrying on his 
industry, to abate it, hi is <\eulpated. It is incut- 
ablekthut there should be a mnllnt ot testimony as 
to whati 'n such cneunistnni.w*, ate “ the best prart 
ticablo means." It is equally ineutablc also that 
magistrates, lot al J P.'s fm the most part and svvavtd 
by local influences, sb >uld be slow to convict. The 
sanitary authority finds itself powerless* and furthei 
action is estopped. The Committee is fully alive 
to these difficulties and blames the central authority. 

“The chief factor," it says, “ in the failure to 
deal with the smoke evil has hten the inaction of 
the central authority. No Government has, tor 
many years, taken any action with the exception of 
appointing committees, whose labouis have led to 
little of no result. Smoke and pir pollution are, in 
our opinion, a national i|uestion, and we consider 
that it is useless to expect that it will be adequately 
dealt with by local authorities unless they are 
subject, when necessary, to the stimulus of Govern¬ 
ment. It is for this reason that wc recommend 
that defaulting authorities should be compelled to 
act by the Minister of Health.” 

The prevalence of smoke pollution in this country 
is mainly due to the indiseiiminatc and wasteful use 
of r<tip coal for all pur[>oses, whether industrial 01 
domestic. Such is the finding of the Committee. 
This is already acknow ledged bv everyone who has 
devoted any attention to the question of smoke 
abatement. The problem of so treating coal as to 
render^its combustion piactieallv smokeless is at 
present the mam effuit of the fuel Research Board 
acting under the diieetion of the Department of 
Scientific and Industrial Research. .As an economic 
question the problem admittedly has its complexities. 
There is no difficulty in coking or semi-coking coal 
so that it shall bum with a smokeless flame, at a 
price, depending upon the value of—-that h, the 
market for—the by-produi t.s of the offing. Hitherto 
the efforts to intioduee such smokeless fuel have not 
iieen-economically sound, 01 at least have failed in 
view of present conditions. Whether the efforts of 
the Fuel Research Board will solve the problem 
remains to beTfccen. It cannot be doubted that the 
Board's,experimental investigations will afford valu¬ 
able d*fa towards its solution. Such investigations, 
require time, and it is not improbable $hat 4 Govern^, 
nq. 2722/ Vqu,to8Q' 


mput teay take advantage of tltat any 

fttrthet action with regard to legisiatlan’^S sqtoke 
abatement. There is, howeve*, no real reason, why tire 
Ministry of Health should decline to act at once On 
the recommendations of Lord Newton’s Committee. 
The amending legislation required would be com¬ 
paratively slight, and its passage through ’parlia¬ 
ment, in view of what the Committee recognises 'gs 
the strong body of educated opinion whicfvTS- esc- - 
tremely dissatisfied with present conditions,f Should 
offer no insupeiable difficulties. /,„> - 

I The recommendations are, divided und|r?:|\v'o 
heads: (t) with regard to industrial 'StjiiJkc; 
(2) with regard to domestic smoke. As regards 
industrial smoke, the obligation to use " the..' best 
practicable means ” to abate it must still devolve 
upon the occupiers of any business premises;- the 
onus of proof that such means are the best prac¬ 
ticable to vest upon the manufactmer. The duty of 
enforcing the law should be transferred from the 
local sanitary authorities to the county authorities 

. 1 1■ to Councils of counties and county boroughs. 

The Minister of Health should appoint competent 
officers to advise and assist local authorities'ami 
manufacture!s with regard to difficult smoke prob¬ 
lems, these officers to report annually on the steps 
taken and the progiess made m the suppression of 
j avoidable smoke. This lecommcndation is obviously 
based upon the Committee’s knowledge of the opera¬ 
tion of the Alkali, etc., Woiks Regulation Act, 
which has admittedly worked successfully and with' 
no great friction 01 hindrance to the industries con¬ 
cerned. Lastly, as leg.nds industrial smoke the 
Committee recommends that the law should enable 
much huger fines to he imposed than at present. 
Kxpenence has shown that “the fines at 1 present 
inflicted aie too trivial to be an effective deterrent. 


mamtfaclut'cis in many instances preferring to pay 
the fine lather than take the necessary steps to abate 
the nuisance.” 

As regards domestic smoke the Committee recom¬ 
mends that the Central Housing Authority should, 
at their discretion, decline to sanction any housing 
scheme unless specific provision is made in the, plans 
for the adoption of smokeless methods of heating,- . 
and that local authorities should make by-laws re-" 
quiring the q>ro\ ision of smokeless heating arrange- 
inents in nei buildings, such as hotels, clubs, offices.' .‘- r 
and the like. It furthei recommends that Gov ernmeirt 
should encourage the co-ordination and . extension of 
research into domestic heating generally,-., 4 ni}ftfijit 
every encouragement and facility shouldibe fcg 
gas and electricity, undertakings" tpdificarjMisa'.’.fnd 
che*||n 





December 29, 192 ij 


NATURE 


559 


$wred ftjr some municipal 

. . . j for ges and electricity 

in trrasrdd- relieve the Jitts should be discontinued. 

Cottanittecls recommendations are, 
it must-be confessed, rather in the nature, of counsels 
t)f perfection, but the Report is, on the whole, a 
'WsiijSjSsdike document 

it says, " 

T<Hg; Report is unanimous and romnu-ndably short 
lliid W .tire point. As the latest word on the im- 
.prjjtkiwy,Question with which it deals, it is well 
.wpr$j[;-of the attention and consideration of all 


and die Committee's pro 
“prosaic hut practical.’’ 


interested in the pressing 

meat. 


problem of smoke nb.itc- 


Christian Theism. 

Studies in Christian Philosophy, being the Hoyle 
. Lectures , 1920. Hy the Ret. I’rof. W. R. 

Matthews. Pp. xiv + 231. (London: Mnemillan 
, ahd Co., Ltd., hui.) ij*. net. 

T his book may lie commended to the notice 
/of such as wish to know what can he said 
1>}R a-’ theologian possessing- the broad outlook of 
thq philosopher, and equipped with a knowledge 
of recent philosophical literature, as to the intel¬ 
lectual claims of Christian theism; it represents 
a good type of the kind of justification of theistie 
belief with which a Christian would desire 
thoughtful inquirers to he acquainted, it does 
hot profess to break new ground, and, save tor 
Reflections on minor points, it does not offer 
critical or constructive contributions such as have 
pot in essence been made before; Imt it is char¬ 
acterised by ability in a degree sufficient to <n- 
' gender curiosity as to its possible sequels, at which 
its. .gtlthor hints. If, in a later volume, the 
author intends to deal with the Cliristological 
prpblem< on lines suggested bv bis remark 
(p. .,.£ 4 ) that Christian theology ’ has often 
treated the relation of Jesus to the Father 
"as, a' puzzle in ontology rather than a 
mhral fact,” his future readers will he interested 
JoUeO how he will avoid the ontological issue, and 
pOW, in emphasising the. moral aspect of the rela- 
jtiota In question, he will evade difficulties in con¬ 
nection with theodicy. Another obiter dictum 
i»dpe;l64) concerning the reconcilability of the trithe- 
-Jstic and the modalistic or Unitarian interpretations 
/OfybS doctrine of the Trinity arouses a similar curi- 
yjj.and if,the author’s hope of effecting such a - 

(p. 226) to 
substantival. 
ma y be 



the bb^flOn; which -Sfe'hak- urg«^ tldls hot apply 
tp;the real diitlbption,w'ithout 'wfltk'h ldgic would 
become impossible, but only to a pehersd mis¬ 
representation or obliteration of it 

Hut, to speak of the present work itself, the 
lectures deal with such subjects as the Qiristkn 
view of the world, ethical theism, the moral argu¬ 
ment, and the ideas ot personality aud Creation g 
and their main purpose is to show that, among fhe 
vanous forthcoming endeavours ol philosophy- to 
explain or interpret the world and man, Christian 
theism is not only a “live option,” but is «is($ in¬ 
tellectually the most satisfactory the best' induc¬ 
tive hypothesis. \\ itb this main position, and with 
the conclusions of all (save one} of the authOtJjS 
lectures, 1 am m too close agteement, in the main, 
to he n useful iritic; but, inasmuch as expression 
of criticism or of difference of opinion is what a 
writer chiefly hopes for from a reviewer, -L.ynay 
th<- less reluctantly coniine mvself, in t$S' fe-. 
mamder of this notice, to the chapter on the moral 
argument for theism, ’ 

This chapter, the most brightly written in .the 
bright and lucid volume, is to me uncrthvmejtig, 
Fully to explain why would involve a general dis¬ 
cussion of the whole theory of value; consequently 
1 must risk being but imperlectly intelligible to 
my readers until they also have become readers ’ 1 
of Mr. Matthews's book in taking for considera¬ 
tion here a few of his contentions as they stand, , 
and in isolation from the general theory which 
they presuppose. 

First, though one may agree with his’proof 
that naturalistic ethic is absurd, and that the 
authority of moral judgments cannot be explained 
in terms of their survival-value, or as a matter .-of' 
mao’s relation to his physical environment,- dfle 
may dispute that theism is then directly Jhruat 
upon us as the only alternative. Man’s environ¬ 
ment includes humamtv, and the capacity fop 
thought which may he a result of adaptation, to 
environment, once acquired, can thenceforward’ 
he applied to matters of the non-utilitarian kind, 

• Man’s morality, the exposition of which is but 
theoretic judgments on facts pertaining to the. 
practical or conativc side of human experience, 
thus calls no more lor the direct invocation of a 
*])cus ex mtu hinu, or of a l.ogos enduithetoSi, than 
does man’s mathematical science, - The same 
applies to man’s moral progress.. Pluralism, 
which Mr. Matthew’s here rules out, as It seems 
to me, for an irrelevant reason, may hardly 
account for such moral harmony as» Wc find, and 
may promise no ultimate , achievement of the 
highest good; but that it is irreconcilable with 
ijsu^h'ltndwledge . as we have concerning moral 
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ideals is no moreobvioux than is its irreconcila¬ 
bility with tjic existence of pure mathematics. 

Secondly, one may dispute the limitation; which 
Mr. Matthews would thrust upon us, tr* a choice 
between , mere individual taste-preferences, on 
one hand, and absolute moral standards indepen¬ 
dent of all human minds, on the other. The ob¬ 
jectivity of moral judgments, like the objectivity 
of physical objects and their relations, may mean 
simply their “commonness” or universality, and 
this is not to be assumed identical with their 
existence per sc, the over individual is not ncces- 
sarfty the over-social or the absolute, and, there¬ 
fore, does not directly imply the theistic postu¬ 
late. To show' that morality is independent of the 
lower or the sub-personal prelerenres of the in¬ 
dividual is not 10 show that it is independent oi 
the ^socially developed conative experience of the 
race.* Universal experience is but an elaboration 
of the individual experience winch it presupposes, 
whether on the ethical or the scientific side. 

Thirdly, it would save contusion if, instead fit 
speaking of the “existence” of moral ideals, 
which savours of the ontologic al fallacy, we spoke 
of their validity. Ideals “exist” onlv as ideas m 
minds—-us Mr. Matthews in one plat e admits. 
And absolute nouns, perfect ideals, like all limit- 
itlg-conccpts, whether in mathcmatii s or in 
ethics, have, in so far as thru! existence is ,on- 
eerned, precisely the same ontological status as 
relative norms. There seems to be no more need 
to invoke a theistic origin lor them than foi the 
other kind. 

Fourthly, though the concept ol moral pio- 
£reSS may presuppose a concept o! an end, and 
thq concept ol a moral end or a highest good may 
presuppose the concept ol its attainability, it does 
not follow that actual progress nui not be effected 


we have knowledge,ahd~vVhleh cat* therefore font 
the major premiss, in aa argbfhent td thijnlbti from 
human needs or aspirations, i$ the pjtrfiiU “in¬ 
telligibility ” of the vv&rld by our analytic under¬ 
standing-. 1 .say "partial,” because wholly amen¬ 
able to such understanding, and to the. dedijctlvc- 
ness at which theoretical science aims, the world 
(in spite ol Mr. Matthews’s apparent belief or 
hope to the contrary) certainly is not. There is the 
essentially illogical element of brute' fact,-Crf Sen¬ 
sible quality, ’of physical constants, -"which 
seiench, while ever disregarding it in her search 
for dedurtivencss and for identity, implicitly re¬ 
cognises in her empirical procedure. In one pr two 
passages (e.g. p. 154) Mr. Matthews explicitly 
uses “rational" in this sense of “intelligible.” 
lint this sense is quite distinct from, and it by. 
no means implies,' either the second meaning (that 
which is generally befoie the writer’s mind in this 
chapter) of "teleologically ordered,” or the third 
(wHut'll is always 111 the background of his thought, 
and peeps out, e.g. on p. up), in which 
"tational” becomes synonymous with “reason¬ 
able," or with “satisfying" man’s hopes or aspira¬ 
tions. In consequence of a surreptitious intei- 
ehange of these 1 diverse meanings ol “rationality," 
Mr Matthews's argument may appear plausible: 
but in slnct logic it only establishes the taulo- 
logv that if the world be teleologically Ordered, 
theism is true. I- R Ti-axant. 

Domestic Heating and Waste of Coal 
and Health. 

Domc'v/ie I'm'l Con sum pi ion. 1 >y A. II. Barker. 
( Ibe I'hadw ic fc Library.) l’p. xl 139.' (Lon¬ 
don: (.dnslable and Co., Ltd., 1920.) 14s. net. 
Mi ol the most important domestic ques¬ 
tions which faces the Government i$ the 
c'onscrv ation of coal, and at the same time of 



by humanity's possession ot an idea of a rel.i- health, bv the cleansing of the skies and cities 
lively better Mate, or without any sanguine hope Irom soot: A nation of sun worjshjppers 
that mankind will ever achieve a perfect moral would not have fouled its dwellings as the \vor- 


condition. Hence the argument that the fin t of shippers of Mammon in our pities have done. The 
moral progress in the race implies the tiuth of waslt; of coal hitherto has been colossal. Prof. 


theism (which resembles in foim the Kantian 
argument for human immortality), like all direct 
arguments from morality to theism, seems to me 
to inyolvc a fallacy. Theism is rather to he pre¬ 
sented as the best interpretation of our knowledge 
and experience as a whole, and its strength lies 
in its cutnulativeness; hut morality alone cannot 
conclusively justify the belief. 


Lastly,, the author’s moral argument, as a 
whole, seems to me to be vitiated by his appar¬ 
ently unconscious use of the ambiguous word 


“rationality ” in three different senses. The only 
rationality—-a$ prstiieatectJrf the ‘world-—ibywfeieS 
NO. ,272)2, VOL.I 0 » 1 j = ; 'I"' ''*’ 


\Y. A. Bone estimated that no less than 95 per 
cent, of the thermal energy of coal is wasted 
in power production, and Mr. A. H. Barker, In 
his Chadwick lectures on “Domestic Fuel Con-, 
sumption, "jiciw published in hook form, estimates' 
that of the fuel used for domestic service, of,the 
yearly value of 50,000,000/., at least three-quarters 

■ is wasted, partly through ignorance and careless¬ 
ness, and partly through defects 5h the design of 
the plant employed. A person who /is vyasting 
water and fqod can see these . 'hut- 

' Ua r,‘.rl L A 1 A n*rt „' 1* n A J wr*’: AVVcl 1 C A 


. he, dr ’attq,. 

;W>,effort is•jifa^i&cteccailifili'tjlv* ih^V' 


.-■no. effort is m 
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‘ The economic difficulty of providing- efficient 
<>f the jeny-built Stoves,. 
igOoramti^ desJ^ed witti a view to cheapness of 
pri^i^-epst-iad superficial appearance, impels 
the poor to he chief offenders and sufferers through 
nb.ltpift M their own, while the rich ,man can 
affordto buy, and has space to fix, economical 
fitting*. He also, as Mr. Barker says, has the 
mtelfi^ence, or can purchase it, to use these pro- 
pfl«yijttid,prevent the even greater waste of fuel 
wKfi^^esults from the careless 'or ignorant use 
of such fittings. Thus the nation’s wealth of coal, 
Which should be conserved or used for export and 
barter, is wasted, and the sky is fouled with 
smoke, cities and persons are made unclean, build¬ 
ings corroded, decorations, furniture, and clothing 
^spoilt, a vast amount of human energy wasted in 
cleaning, painting, etc., the transit of goods and 
pe&ple is impeded by fog, with consequent very 
great economic loss, energy wasted in needless 
artificial, illumination, vegetation stunted or 
destroyed, and people in cities are thus 
deprived of green food, salads, etc., which 
might be grown in back gardens and allot¬ 
ments—fotjxls, by the way, which are the 
great natural store of the essential growth 
and health, principles : the vitamins. Owing to 
the smoke pall, people are impelled also by the 
gloom of their surroundings from outdoor exer¬ 
cise to indoor pursuits, with consequent deteriora¬ 
tion Of health and stamina. A life spent in stag¬ 
nant air within doors, with its low cooling and 
evaporative power, depresses the body heat pro¬ 
duction, lessens appetite, makes the breathing 
sbgllpw, enfeebles the circulation, leads to de¬ 
rangements of the bowels and constipation, to loss 
of muscular tone and vigour, and makes pale, 
weakly, and unhappy citizens. 

The reviewer is writing these sentences in 
November at Montana-sur-Sierre in Switzerland at 
an altitude of 5000 ft. where the sun is shining 
some .pight hours a day, although it is freezing in 
the shade, and the air is almost calm and very 
dry. While the surface temperature of his coat is, 
in, the sun, 40-50° C., the cooling and evaporative 
power of the air exerted on the skin is high; so, 
too, on the respiratory membrane. On the surface 
of the dry kata-thermometer at body temperature 
the' ebplijjg power averages 15-20 milliealories per 
sq. cm. per sec., while the evaporative power, 
meantjed bjr the difference between the dry and 
W^:’^pt,S!-ih«erR|*)meter 1 averages about 20 milli- 
oateies;^per sq. j cin. per sec.; the surface tem- 
pqrt^r^'^’-'the^hiijek. dxppsecj, to such conditions . 


* v , , 

posed, splinted and nude, on their beds, and, 

bathed by sun and cool, dry air", do wonderfully 
well. Their body heat production, is sent up some 
roo per-cent.'above that of children clothed and 
resting in a chamber. On the other hand the 
cooling power in ordinary rooms and workshops in 
England, called fresh, is 5-6, as measured by the 
dry kata-thermometer, the evaporative power 
io-i2, and the check temperature about 53° C. 
There is in such rooms, heated by hot water or 
steam coil, no source of radiant energy to warm 
the surface of the clothes as the sun at Montana 
warms these to 40-50° C.; it is the sun which 
makes comfortable the high cooling and stimulat¬ 
ing power of the Alpine air. 

Children become consumptive and rickety in 
tenement dwellings through the want of vitamins 
and other essential food principles and the, con¬ 
finement which depresses their metabolism. They 
are then sent to be cured at expensive sanatoria 
by open-air treatment and good food. How waste¬ 
ful it is for a Government to let them become 
diseased, how absurd to educate the still healthy 
young in confined school-rooms, when open-air 
treatment is proved to restore the unhealthy to 
good health. Bv coal conservation and the use 
of smokeless fuel, gas, etc., not only can the 
skies be cleaned and our proper share of sunshine 
obtained, but green foods can be grown and eaten 
and open-air exercise taken by many more than 
at present. Such a reform, together with the 
extension of smokeless factory garden cities, are 
the great aims of preventive medicine; such 
measures, together with wise control of breeding, 
may prevent, or at any rate delay, the nation be¬ 
coming worn out as past empires, as communi¬ 
ties of ants in ant-hills, become worn out by over¬ 
crowding. J - 

Mr. Barker’s book will be of use to all those 
who wish to choose heating and lighting appli¬ 
ances and run these with economy. He points out 
that to use electricity generated from coal for 
,heating and cooking is unjustifiable when the 
saving of money and fuel arc paramount con¬ 
siderations, for only some 8 per cent, of the 
thermal energy of the coal is converted into elec¬ 
tricity at the power stations, 'and the rest is 
wasted. Electricity generated frorti* water-power 
otherwise running to waste is, ort the other hand, 
the most convenient and economical source of 
heat. , 

" Hot water can be supplied by burning solid 
fuel' in a suitable apparatus very economic¬ 
ally." ■" Ope to® of fuel used in ah ordinary range 
j WiU su^y W mtiCh hptfWater as 20,000 cubic feet 
;• ordinary ggs boiler at about two- 
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thirds of the cost,” 

time, availsbjfe fpr'wohiftgf . , , 

tages when, smith I quantities oL 1 »^.’ WM 

generated wherean<} w ^d'required.”“By fir K at 
the greater part a^tM,Wstc,of'fift't used for a I ■■ 
hot,-water Supply is due to loss of heat from un¬ 
coated pipes and tanks. Four-fifths of the fuel 
used may be saved by the use of good non-con- 
dvictors.?' ■ ' “ The cost of continuous wanning by 
coal as against ! gas fires is about one-third or 
one-quarter, but gas is far the more convenient 
and economical when a living-room is only occa¬ 
sionally ilsed and required to be ready for occupa¬ 
tion ttt.a. short time moreover, the use of gas 
fires or other smokeless fuel conserves coal and 
cleatfi} the,skies. In the matter of lighting, Mr. 


Barker points out the economy of using for pas¬ 
sages or as a night-light a lamp of higher voltage 
than that in the mains. “ The use of a 200 volt 
lamp 00 a 50 volt circuit would give a night-light 
probably at about one-twentieth the cost of a 
paraffin-wax night-light.” 

Such quotations suffice to show the practical 
suggestions put in simple and clear language, of 
which the book is full. In dealing with ventila¬ 
tion and heating in connection with comfort and 
health—that is, with physiological principles—the 
author evokes, as so many do, some mysterious 
influence in addition to the physical qualities of 
the air. Without adducing a particle ot e\ idencc, 
he writes of "something probably in the nature 
of ionisation or deionisation or variation of poten¬ 
tial.” He considers the view that sensations of 
stuffiness are dependent on temperature and 
humidity (movement must be added) as " totally 
inadequate.” Well, let him compare the physical 
conditions of Montana out of doors with those in 
the rOofti in London best ventilated and warmed 
by hU ovn methods. L. H. 

Metallurgical Principles and Processes. 

(1) The Physical Chemistry of the Metals. By 
Prof. R. Schenck. Translated and annotated 
by R. S. Dean. Pp. viii + 239. (New York: 
J. Wiley and Sons, Inc. ; London: Chapman 
and HallJ Ltd., 1920.) 22 s. o d. net. 

(2) Electric Furnaces in the Iron and Steel In¬ 
dustry. By W. Rodenhauscr, J. Schoenawa, 
and C. H. Von* Baur. Translated from the 
original by„ the latter, and now completely 1 re¬ 
written. Third edition,’revised. Pp. xxi + 460. 
(New York: J, Wiley and Sons, Inc.; Lon¬ 
don { Chapman and Hall, Ltd., 1920.) 245. net. 

(1) TpfROF.‘?SCHLNCK.'S course of lectures, 
X ‘ delivered tp ad audience, of 
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metallurp'v add to stude 


latSgd mass of int. 
the - study oft chernibal • 'reactjofts'^addYsfliP^jhi 
which is available from metallufgfeii^iW^Wps'. 
The subject; of the lectures were t-r^The iped^f- 
ties of metals; metallic solutions 
bides, oxides, sulphides, and mattes) tj 
cesses of oxidation and reduction; blasi-f' 
reactions; and the reactions of- suIp 
these the subject of the constitution arid . 

of alloys has been treated by many 
text-books of metallography are numerous, 'but 
the kindred studies of mattes and slags, jfpljNiaf 
roasting and smelting reactions, have received far 
less attention. There is, therefore, room fot , ‘sUcHi| 
a work, and a translation is to be welcomed. ) , 

In view of the time that has elapsed;since The 
delivery of the original lectures, however, itwptfld 
have been advisable to subject the text tt> 
thorough revision, as many advances hkve'been 
made in the meantime. A few later data.'-fijlyte' 
been incorporated, but the alterations ate .trivial; 

'I he most interesting sections are those concerned 
with mattes and similar mixtures ancf^’withjtfie 
blast-furnace reactions. These sections will .re¬ 
pay study by physical chemists as well _ aSby 
metallurgists on account of the interest prestented 
by the equilibria involved. It is difficult to obtain 
absolutely satisfactory data, as the reactions are 
often slow, especially when solid phases are con- ■ 
cerned, and some of the investigations in this field 
have had to be repeated with additional precau¬ 
tions. The value of the work to the metallurgist 
would have been increased by the inclusion of a 
section dealing with silicates, on account ipfttje, 
importance of the slag in most smelting processes. 
The presence ol a liquid mixture of silicates, in 
which metallic oxides can dissolve, is an ' 

condition of many operations, both in .the feyrot's 
and the non-ferrous industries, and the jjhHpjjjes 
of the slag in an open-hearth steel furnace ttilring^ 
the working of the charge, or the r&ktions 
between the compositions of the slag?aW, the 
matte in copper smelting, for instance, j finish 1 
examples of equilibria whicji are as Ibtekbsiting? 
theoretically as they are important in V - 

The translation is unfortunately marred.. 
inaccuracies. Apart from the very ■ 

irritating misspellings of proper mmites^et^bbse,: 
of the original is often missed, 
seption dealing with the eltectrop, tj^^O*' 
A'.r/tvisibn of 1 this 1 

cd' 






and third 

pfew ^My wi^ww’ by, lex'cefleut : ,p1iotowicro- 
gn*aS^(«^:jsta»4a<^'works, 'but references to 
wfi M ^jlforys are throughout irregular, and 

.Well-known treatise on electric steel 
Rodctihauser and St-Jioenawa has now 
Mjte^M^ <J a!'third edition and has been completely 
-fy the , authors and the translator. 
Dtlrtoi? the stress of the war period there was a 
ri^ft’tfebie increase in the number of electric fur- 
■fmth i, employed in the steel industry, but the 
result* obtained have been varied. Opinions 
strongly in favour of—and othprs as strongly un- 
faVpurable towards—the electric furnace arc held 
by,<Pferent technical experts. TJic reason for this 
diversity appears to be that in many eases the 
furnace has been improperly handled. A steel 
Sm^ltet who is ignorant of electrical engineering, 
,djW:*n. "electrical engineer who has little or no 
sk^ftrtirttanee with the metallurgy of steel, is un¬ 
likely to obtain success with this method of manu¬ 
facture. Where the right combination of engin¬ 
eering with metallurgical knowledge and experi¬ 
ence is found, the electric furnace gives most 
favourable results. The perfect control over the 
rating conditions which it allows is greatly in 
its favour, - especially when steels containing costly 
ahoy metals arc concerned, and its position in the 
*«ect industry is assured. This is true even of 
.cbbgtfies where fuel is abundant, but the advan¬ 
tages arc still greater in those countries where 
'W^fcr power is available and fuel scarce. This 
gwfej importance to the electric blast-furnace, an 
(tppiiaoee which can scarcely compete with the 
Wgkty-efficient blast-furnace on its own ground, 
btif” which may prove the salvation of iron-ore 
pf<k|Ubtflg countries which have no coal. 

present work is written mainly from the 
ejegtrfcal point of view, and is very full in its , 
treatment of the electrical conditions of construc- 
tionoabd? 'working. The metallurgical working is 
comiKrmtively lightly touched on; in fact, the 

S lffy of electric steel making still awaits text- 
treaTment. As might be expected from the 
itipns of the authors, the induction furnace 

.prominence than is usual in other 

o4„tbeHibJect, and the discussion of this 
jil.. > The Rochling-Rodenhauser 
iry.tise in 20-ton sizejs, a remark- ■_ 


most largely employed in* this rather 

briefly discussed. The consideratioft, t?fffSe eicc- 
ttical conditions and of the thermal fialanccia very 
thorough, and many records of actual runs are 
included. Knglish readers will also be glad to 
have the detailed account of iron-ore smelting in 
Sweden and elsewhere, illustrated by cleat dia¬ 
grams and numerical records. . An Jft torts ting 
account of experiments on the- reduction of ore* 
(a fine magnetite high in sulphur)- by mean’s of 
sulphuious coke breeze in the - ROchlipg-Roden- 
hatiser furnace is given, liquid metal from h, basic 
Bessemer converter being used to start the Charge. 
A good efficiency was obtained and about half the 
sulphur was eliminated without the use of.Bpie. 
Minor criticisms are, of course, possible,' but 
metallurgists who are considering .the advantages, 
ol this method of manufacture will hud,the book 
indispensable. (;, if, Desch. » 


CJur Bookshelf. 

The Year-Book of the Scientific and learned 
Societies of Great Britain and Ireland. Compiled 
from official sources. Thirty-eighth .annual issue. 
I’p. viii + 366. (London: C. Griffin and ’Co., 
Ltd., iyat.) 155. net. 

W 1: ,uc glad to extend a welcome to the new issue of 
this invaluable year-book. The system adopted in 
previous issues of classifying the societies .according 
to the subjects with which they are concerned is 
adheied to, and a few pages are devoted to miscel¬ 
laneous societies particulars of which were received 
too late for classification. • 

We notice tiiat, of the twenty-six Research Associa¬ 
tions rcteued to in Nature of December 15, p. 489, 
which have been appioved by the Department of 
Scientific and Industiial Research, one only~-and 
that, one of, those more recently constituted—nataely, 
tilt- British Last lion Ke.se.neh Association,Appears 
to have been included. We have also beep Unable 
to find any mention of the Association of Economic 
Biologists. In spite of these omisaionf. , - tli - &-.year- 
book is an indispensable adjunct to every,'(Hiyrary, 
society, and similar institution the tberoWt 5 of 
which requite accurate official .particulars 1 of, the 
learned societies of the British IsleS. The pub¬ 
lishers perform a national service' by providing this 
annual conspectus of scientific organisations and 
their work. ' . , 

Le Mouvement Biotagiqua Wt Europe.} By. Georges 
Pp. r.44. (Paris : 1 ArmahdCoUoy’ 1921.) 

v, 1 
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• recent 

„ . t r _ _ _r the ' limitations of 

an epitome of the work that was then' in progress f spaqe, *• ramrSWale amount of ^ftaU' is 

at the several laboratories, but .also his meditations included. 'V,V" : ¥.’ . ;V: ; r 

Oil the effects nrrvHiiceH'hv rvditirnl rirmmctanrps ^ » - - * s' *' *'* 'll"?,’ u 


centres of biological research In jVttstria^Ha^eary, 
Russia, and Germany; he nofi/'.eets forth, not only ] 


on the effects produced by political circumstances 
upon the scientific spirit and scientific output of the 
respective nations. The general tenor of his views, 
which are deserving of most careful attention, may 
be gathered from the following quotations : “ Les 
Allemands avaient voulu organiser une university 
grandiose 4 Strasbourg, mais, malgrd des installa¬ 
tions sowptueuses et des credits considerables, la 
vie seientifique 6tait loin d’y avoir les mtaies mani¬ 
festations brillanics qu’k Cracovie, oil la domina¬ 
tion autrichienne dtait moins pesante et oil Prime 
nationale pouvait encore s’exterioriser.” “Les 
regimes politiques basis sur la liberty se sont tou- 
jours rnontris favorables au developpcment des 
sciences et des arts. Si la discipline renforce 1 ’esprit 
de logiqtte, elle tue au contraire I’esprit d’inven- 
tion. The book should be studied and digested 
by politicians as well as by men of science, and 
especially by those who are concerned with the 
organisation of education. 

Practical Geometry for Builders and Architects. 
By J. E. Paynter. ( The Directly-useful Tech¬ 
nical Series.) Pp. xii + 409. (London : Chapman 
and Hall, Ltd., 19.ii.) 15s. net. 

I"N compiling this book it has been assumed that 
the student is a practical man with some know¬ 
ledge of the principles of geometry; hence 
a good deal of the more elementary work 
has been omitted. Among other subjects 
treated in the early part of the volume there are 
many references to surveying and surveying prob¬ 
lems. It is almost a cause for regret that much 
of this matter was not also omitted, for many of 
the methods described would never be employed by 
any competent surveyor, and some could not pos¬ 
sibly be carried out except on a sheet of drawing- 
paper. The author, on the other hand, is quite 
at home in describing the applications of geometry 
to problems in building construction, such as the 
timber of roofs, mouldings, etc., and this section 
of the subject, which, indeed, occupies the greater 
part of the volume, is excellent, and is treated in 
a clear, straightforward manner, which cannot fail 
to make the principles clear to the student. 

The Electro-Deposition of Copper and its Indus¬ 
trial Applications. By C. W‘. Denny. (Pit¬ 
man’s Technical Primers.) Pp. xii + 108. 
(London: Sir Isaac Pitman and Sons, Ltd., 
5921.) 25 . 6 d. net. 

In this little manual an outline is given of modern 
practice .in the electro-deposition of copper in its 
industrial applications. These include, besides the 
older-process, sof electrotyping, manufacture of 
copper tubes, etc., St new method of shaking 
what is called reinforced copper, in which is em¬ 
bedded a grid or perforated ptete.pf »teei r .cotn*;' , 
plete automobile radiators, driving bftpds foe prpf 1 
jeetiles, matrices for gr^nopboop vwcordsj' and 
NO. 2722 , VOL. IO8] ' 


Tidal Power. By A. M. A. Strubeg. fPitmag’s 
Technical Primers. ^ Pp! xii + 115? p^bdoitt: 
Sir Isaac Pitman and Sons, L 4 &VV.'? 9 & 1 ) 
25 . 6 d. net. •' v 

The idea of the development of power by utilising 
tine tides is not ngw, but interest in the s^bjectbjhas 
been stimulated recently by the enuneianQjH 4f the 
Severn scheme. The nbn-technical reader will 
find a number of modem proposals diScukSetb tn 
this book, together with estimates of costs, work¬ 
ing expenses, and the probable power which may 
be obtained. Owing to the lack of practical ex¬ 
perience on the large scale, a good deal of the 
matter presented, is speculative; indeed, as the 
author himself states, there is ample scope for the 
display of originality, as this field is practically 
untrodden. He is right in advocating research, 
and we trust that there will be adequate research 
work done prior to the undertaking of any gigantic 
schemes. 

Mining Physics and Chemistry. By J. W. 
Whitaker. With an introduction by Prof. 
W. H. McMillan. Pp. xii+ 268. (London: 
Edward Arnold and Co., 1921.) 9 s. net. 

Mr. Whitaker's book is an introductory account 
of the physics and chemistry affecting mihing 
students. The standard is not high, but so far as 
it goes the account is clear and accurate. Special 
attention is directed to such matters as flame and 
oxidation, mine gases (including carbon monoxide 
and its physiological effects), surface and mine 
waters, coal, and explosives. Methods of 
analysis are also given. The title of Fig!. 25 is 
incorrect. 

Organic Analysis, Qualitative and Quantitative. 
By E. De Barry Barnett and P. C. L. Thorne. 
Pp. xi + 168. (London: University of London 
Press, Ltd., J921.) 75. 6 d. 

The methods used in the detection of common 
organic substances, and some typical quantitative^ 
estimations, are described. Methods of determine 
ing molecular weights, and polarimetry, which are 
adequately dealt with in books on practical 
physical chemistry, might have been omitted, -The 
authors have produced a very useful compendium, 
for students of chemistry. 1 ■ ' A'\ 

Calculations in Organic Chemistry. Bv Pgof. 
V. K. Bhagwat. Pp. xi + 138. (Bombay :^. 
Govind and Co., 1921.) u L ; 

The calculations and examples ejected by Prof. 

Bhagwat should be very useful .to tejfew^i^ and 

students,' vis they are of the 

appear jn degree ex«otlttfftioB'.;iap^^.> 5 ^. j^b- 

"lishem'fee 
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Thfi>tb0s*&t' IWtur* of many Structures and Habits 

• »• ,'"■*?&■.■ S; , AwootatM with Courtship. 

in birds and other animals 
Wv-KsPrf^ Conclusions which* perhaps have a 
^ta^iftthCerestPas bearing upon the whole theory of 
spxiial selection. 

* known, the difficulty of understanding 
hdsfeieXUBl' selection could operate, in monogamous 
aMinaJs has, together with other objections, led many 
naturalists to reject it wholly or almost wholly as a 
factor in evolution. However, whether we reject it 
or -naii there remains a large body of observed facts 
which is in need of some evolutionary explanation. 
The.facts are (i) that elaborate displays and other 
cererrt antes occur in many animals in connection with 
mating, and (2) that brilliant colours and special struc¬ 
tures are generally develop'd in these animals, and 
are employed chiefly or solely in these displays and 
ciretnooies. 

Qiir,first and immediate conclusion is that, in view 
of their, elaborate natme and widespread distribution, 
it is impossible to maintain that all these ceremonies 
and associated structures are biologically meaning¬ 
less. , Further, in many species the 'employment of 
such special structures is invariably associated with 
sexual ceremonies ; for example, the ruff and ear- 
tufts in both sexes of Podiccps crislaltis, the crested 
grebe, the elongated scapulars of egrets, or the '‘tail ” 
of the male peacock. In these, rases of invariable 
association, then, we can be sure, so far ns observa¬ 
tion alone permits certainty, that both structures and 
ceremonies have a biological significance in connection 
with mating. We can, with an almost equal approach 
to 'certainty, assign biological significance to such 
bright colours as are placed so as to be especially 
conspicuous during sexual ceremonies, c.g. the wing 
colours and markings, of (he blackcock and crested 
grebe, the brightly coloured markings on male spiders, 
the brilliance of the heads and necks of male birds 
of paradise, etc. The problem is then to discover 
vjhnt the biological significance behind these colours, 
structures, and ceremonies may be. 

That in a large number of instances they cannot 
have arisen through any process of sexual selection 
is shown bv the fact that in many monogamous birds 
there exist mating ceremonies, often elaborate, which 
occur -only after pairing-up has taken place for the 
season. Examples of these are to be seen in the 
Svlviidas (sec E. Howard, "The British Warblers," 
1907-14}, tfie crested grebe (Huxley, Proc. Zool. Soc., 
1914), apparently the Fringillidse (E. Howard, "Terri¬ 
tory/^ Bird Life,” 1920), and in divers and egrets 
(unpubKsbed observations of my own). It is obvious 
ThafeieX.ua! affection, i.e. selection by a* female as 
betfejett SCWral pq|flntia! mates, egnnot operate here, 
sirteq'Mj^e-Is‘onlj&me male and one female involved, 

Furtlfer light ‘B thrown on the question by the 
obseryaffen'.'. .quoted' in Pycraft’s ‘‘Courtship of 

1913) that male newts 
defegfe’'MK-iqte#*ja|bphore ‘before beginning tfeir 

.sof ftfte. perform ijipoei . 

with* til* .*■ obsnou* s 


be thought ot*a££* atvexefeaht Hemale 

to perform Keb port In ' the 

• gamete*; if several; male*: wbra/ tor «fpoSlt'/:tli«r 
spermatophtirtes before a‘single Tfettafe, efind.tfen' all 
perform their mating antics, there could fee no p?ss(ibte 
agency through whiejj a male wlife feypsrtkmlnrly 
effective display could succeed in ntaking tfe female 
pick up his particular spermatopbore • rather than 
another. , ■ . 

This conclusion is fully borne out by life experi¬ 
mental results of Sturtev.mt upon the dipteran Droso¬ 
phila (quoted by Morgan, Carnegie Institution Pub¬ 
lication No. 285, 1919, p. M). The male of.ptroso- 
phila has a mating ceremony in which he vibrates his 
wings in front of the female. Sturtcvant showed that 
single males whose wings were cut off would succeed 
in mating when isolated with single females, but Only 
after an average time considerably longer (half that 
required by normal males. But when a norma! male 
anu one deprived of wings Were imprisoned together 
in company with a single female, the wingless; male 
succeeded in mating almost as often ns hi* normal 
competitor. The so-called ‘‘courtship,” thergfofe, is 
again a stimulant; once “the frnna'e has been stimu¬ 
lated by the display she is equally ready to mate ; with 
any male, whether normal or so mutilated as to be 
unable to perform the ‘‘courtship” action. As 
Morgan says (foe. cit., p. 6t), “This critical test huts 
the problem in a different relation from that which 
Darwin's theory of female choice was meant t<rtftrt 5 w 
light on.” • ; 

It appears, therefore, that in these examples— 
newts, Drosophila, and the post-mating ceremonies of 
monogamous birds-- sexual selection cannot Wt opera¬ 
tive. The effect of the ceremonies in those stud many 
other species is not the selection of one rather than 
another out of several possible mates, but simply .a 
facilitation of the union of the gametes. 

Now eopulatory organs have exactly . this, same 
function. When internal fertilisation is employed, 
eopulatory organs are in the majority of cases de¬ 
veloped. They are an adaptation to a particular 
method of fei tilisation. In precisely similar fashion 
I would say that when organisms possess a. certain 
grade of mental (nervous) development one 'of two 
further adaptations is required to facilitate die union 
of the gametes. Either, as in mammals, a nofTnone 
is periodically produced which causes the female at 
certain times to be roadv to take any male, while at 
others she refuses ail males; in this case display* and: 
ceremonies will be useless, and fighting between malt's 
will be the rule. Or else the stimulus to make the 
female ready to take the male must comb from with- . 
out; it must, therefore, affect Uje ihtwHi* (system 
through the sense-organs, and wilf generally tflfe the 
•form of a display by the male. •V” 

If Hie female were at all times ready to take- the 
male, excessive coition would occur, which Would he 
deleterious; thus it is desirable that some'stfmuluti, 
whether endocrine or sensory, internal or external, 
should be necessary in order that coition may take 
place. ‘ : 

I have so far purposely simplified the problem by 
dealing only with those species in which it is the 
female who needs stimulation, the male With is always 
usually ready for coition and perform* die special 


ceremony. The reasoning, however, will equally, 
apply to cases of "reveyied sekual. selection.such 
as tfe £halarope, where the female is more, brightly 
chfeatt# Ami the male, requires stirhulntidrn., of to the 
tas*$: of*’"ffljBtttifl.cfertibJp/?'' such-as is 
I'frtnkix-iivVaeeiwi; divv'rs; ekroW, heron*/the lesgu, the 


h both sexes are brightly coloured, 
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Until play similar rol<N> i»i the ccn monies, and ap- 
p.creutly both equally need excitation lor coition to 
take place. Here mutual, instead *>f one-sided, 

< xciration occurs. 

If will be evident that whoievci mating displays and 
ceremonies, and the colour? and stiuctuies .luxuriated 
with llvnt* have this puirly stumiluiv* limcnon th* y 
cannot be supposed t<» stand in .my flaiion to s<\ual 
selection, but resemble copuintoiv oigan^ in being 
solely subservient to 0tllru*n< y in s<t cuing union of lie. 
gametes. Copulaluiy organ*. will ,uh only when 
a certain level of g* n*’i al pin steal complexity 1? 
reached; stimulative displays, coloms, and stnuim*? 
only at a cart am I* v* I e»f s< nsoi v and m. 1 vmis (mentalj 
complexity. 

The problem ol tlan f;nnMs is lh*iel**i* no moit- 
difficult than that of copul.iloiv 01 g u»>, 01, inched, <»f 
any* other adaptive siiudutes -width is not to sa\ 
that it is easy, hut tbit nt-l.iM it dex s not dt maud 
sjk rial evolutionaly anemic?. 

When polygamy obtains, tru* sexual selection nia\, 
of toutse. occur, and fiom obstavalions siuli a? (hos, 
of 0 Selous on the 1 ufl and M iiLixk (^dou?, 

, I<io() and toon 10), do* S dcfimtclv seem to 
be opuntUe. 

To denote <harmUis wlmh ate sicmidaiilv con¬ 
cerned with blinking about mating oi lopuluioii w. 
tna> use ilu* term “rpigamic.” first t oimd b\ Poulton 
Ir is necessary to have su«h a term, miiii “ s< 1 ondai \ 
sexual” Cannot lie applied to cpigamu dial.ictus 
occurring in both sexes, and cm he apple <1 to non- I 
cpigamu cbaraitif? xudi as mamma ('haraittrs 

< fhetiv* in the act of copulation itself (copulatoiv 
oigrtns) come under tin head ot “icc*w>i\ s. \ual 
diameters.” Fpigatnic cbat.uhrs ate then < ither 
*' accessory,” when tiny stimulate to coition, or 
“ scMmllv selected.” when tluv stimulate to the selec¬ 
tion of mates. In c< rtain casts tliev nu\ he both. 
There is. however, good reason for believing (hat the 
great bulk of sexual display, with their assotiaud 
(ofour? and structutes, ate timwiiv < pin nnie detr¬ 
actors, and that the problem of tin ir cv olul ion.11 y 
origin is*'lliei efore simplified. 

Jm «\s S I It \n 

New College, Ox lord, December 7. 


Terrestrial Magnetic Disturbances and Sun-spots. 

Reibkking to Father CortieX 1* tt< 1 on this subject 
(Nai'dre, Oi lober 27, |>. 272), the sequence of mag¬ 
netic disturbances following at 2y-da\ intervals the 
.storms ot Mav 12-21, 1021, was recorded also at 

Kodaikunal, but those storms recorded in England as 
"\ur\ great” on September 2 and 28-29 were classed 
here as “moderate ” onlv Thete were also ncoidt^l 
here* “great ” stomis on March 71-22 and \prd iX i*>, 
which appear to belong to the sinie sequent r, the 
whole interval from March 72 to September 29 giving 
a mean period of 2721) ilav s. Assuming tins to be 
the synodical period ol the sun, the equivalent sub 1e.1l 
period i? 25-12 days, i lonely agieeing with Carring¬ 
ton’s mean value of the rotation for spots. 

Our spectroheliogram molds show that the spot 
disturbance originated on the invisible hemisphere of 
the *u(n shortly before Mav X, when it first apjx\u*cd 
on the east limb as a condensed mass of bright 
calcium flocculi. As is usually the case, the area of 
disturbance became extended; in July the flocculi 
were more or less scattered, and the last visible 
remnants of these are <ten in the photographs of, 
August i-X. 

The magnetic disturbances, seem therefore td have-, 
both Receded and followed the spot disturbance as. 

NO. 2 72 2, VOL. 108] 
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recorded in calcium light, the'llocculi lasting tbroug 
three synodic rotations',and the magnetic effect 
through sewn. ; _ 

Except during M ity, there "were nt> strikin 
manib'sUtions ot prominence ’acthitt' recorded hei 
in ,11 tin? group ot spots. On May y We photograph* 
on ill*- e isi limb .1 gtoup of circujai interlacing archt 
such as .11*: ot i as ion ally seen over newly forme- 
spots, and during the passage of the gioup across th* 
visible In nuspluT*- theie were verv brilliant metalh 
i* v« ls.ils and ottiei mamlestatlons of eruptive activity 
b« si-ics inncun< table alisoipiion markings in Hct'figh 
intertwined throughout the group, vAll this activity 
appeals to have subsided during the following month 

Anotlui moie striking instame ot the persistence of 
magnetic efh«'ls long after every trace ot solar dis 
1111 bam e has disappeared oceuired in the year 1920 
111 * very great ” storm ol March 72, 1920, Was asso 
ciaied with a vuy large *»jx »t gioup passing the Central 
mendum on that date. 1 his group ami its associated 
do* <uh wire observed duiing five synodic rotations 
from January 1 to April 18, and ea< h meridian pas¬ 
sage w ts accompanied b\ a magnetic storin ot 
“git .it,” “vuy great,” or “moderate” intensity. 
I'lie spot disturbance and its surrounding llocculi com¬ 
pletely subsided during May, yet the magnetic disturb¬ 
ances conlmtiiel to recur at 27-d.1v interval*' for seven 
more periods; the last distill banco to be identified in 
this «rtju* nc’*' was recorded on November 2f as a 
“modertte” storm. I h< interval January i to 
XovimiImi* m, 1920, is ^25 davs, or twelve periods of 
>7 <>X davs. Allowing lor the earth’s orbital move¬ 
nt* nt dining tins interval th** equivalent solar period 
is ?5 27 day s, or t.'ai ring tun \s rotation period for spots 
m latitude io° 'III*- slight child cure ol j>eriod com¬ 
pared with fliat obtained from the 1921 series does 
not make th*' evidence lor these seqmnccs less con¬ 
vincing, in his discussion ot a vuy large number of 
^udi sequein ex Maunder has shown that the sidereal 
period *1* lived I tom them mav vary front 25 days to 
2<> ^ davs (Mouthh Notices, R.A b , verb 05, p. 55 d)- 

J. Fvfrmif.d. 

Ixodark.m.*!, November 28 

Microscope Illumination and Fatigue. 

I nr fui ihrr l< tt« r from Mr. II. J. Denham in 
X\ukf of Decc mber 15, ]>. 496, does not in any wav 
diei mv opinion that tile m* thod of varying tire 
tn 11 rrsrtv of illumination in the microscope 1 described 
by him is not the best or the most convenient at 
present available. Th** use of a monochroinalic light- 
filler does not affect tilt* question, as such fin acces¬ 
sory is used <it not as may appear desirable in any 
given ciicumstames Al this institute several sources 
of light an- installed, the one that is regarded as the 
most useful in high-power work being the mercury 
vapour lamp. It is obvious, therefore, that if light- 
absorbing scree ns of known opacity are available, 
nothing further is needed whether the light is ( mono¬ 
chromatic or othnwise As I have already Stated, 
such screens as we us*' bore alter the intensity, and 
not the cVuu ac ter, of any' visible light which they 
ir-msmit. If Mr. Denham regards the change of 
quality of Ins light as art advantage, I do not think 
that many microscopists will agree, with him or adopt 
lux methods while more efficient ones aro‘ at hand. 

Ax to my experience of the value of variable illu- 
j mination, it is, in my opinion, an es*entjpl feature of 
anv good microscopic outfit. In use' it rs second onh 
in importance to, the proper hdju£tra<?M'of the tight 
ami* sUb*stage conden^r. Apart' {robvdt6 advantage 
to the observer }n reducing fatigue, at often possible 
to use a larg^t of J i1lumhlftUpp by'r^dhcing the 
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ligiil inlensilvi Many workers resort to the sttb-siagg 
iris diaphragm for this* purpose, with the result tli'.it 
definition, and resolution suffer. Where colourless or 
lightly stained preparations are under examination 
the ndvqnthge of light regulation is considerable, 
while for dark-ground illumination it is ahsolut< 1\ 
essential for accurate observation. it is possible that 
there would he a limited demand for objectives cor¬ 
rected for some small region of. the risible *.|*ctniiM. 
but whether the advantages to be ( h rived are sutlieimt 
to induce any inamifaetuier in this counter to mk. the 
nut-ter up f do not know. | E.‘ Hirnmu, 

National Institute for Medical Research, 
Hampstead, i.ondun, N.W y, Detember ate. 


, Prismatic Structure in Optical Glass, 

'Ihe Specimens of lolumnar strut tiuv illustiulrd in 
the accompanying repi uduchons of |iliologra].]is 
(Figs._i and a) were obtained during the manubirtui. 
of optical crown glass. 

The dimensions of the put weie .>4-in. 1,.,- 

and ^4-in. height. After tlx lintrl stirring, duting 
which the tempeiatme fell to about t , ( h. 


V 1 



Fig. i. 

pul of glass was withdrawn fmm tin* fuui.uc and 
quenched overall exteinalh w nb mid wain*. 1 In 
pot was, then tf t;ul.u l\ roofed during about * i^ht\ 
hours. Fracturing omuied radiallv fn>m tin* 
Centre to tha side's and base of the pot. Without 
further consideration il mipht be assumed that tin 
columnar fracture commented at the pot ■mi hut 
u hi eh had been sevt reh (hilled, and spit ad i uli.dh 


\\'< 



towards a central nodule the diameter of vlmh was 
about 6 in.j'but such a Conclusion is scan elv justified. 
It is the central, nodule that is of most interest, as 
it gives a-floe, tp the history of the specimen. Tin- 
prisms of y gWs« i), which are about 

6 in. long, cuyjed abruptly at, the nodule surface, 
which was uniform, To break the nodule was 

no: 2,722 f VQf;.;i083 " 


j dithcult ,* it behaved like toughened glass. There can 
t be little doubt that its surface-layers were held in 
I compression by (he tension of cite interior, find, tjiert*- 
| fore, any surface cracks were held dosed, thus pre¬ 
venting fracture. As the prismatic structure ended 
j abrupth at the surtace, tlteic being no Sign its 
I continuation within the nodule, it is evident thfSt the 
| -ml in- <>t the nodule constituting the terminal joints 
i , * 1<> p* i^nis was not of latei date than the >urfaet s 
! <>1 tin prisms. 

j M 'he moment of separation of Mhe nodule its 
' ,n « l t<iial \\°uld lend lo move lowaids its centre. Its 
J "Urf.ut would mo\e to a place of ‘-mailer ;u<*a, and, 

I hriiio iln m l>\ com pi e-sed, the loimation of normal 
! Icuuii'N would be pievented. Hut the material 
1 'M'in.il lo (he nodule would withdraw low aids the 
| "UlshP. Ihe s Ut l.u e adj.uent to (he nodule Would 
1 m<, \' i" -i ]>oMin>n of floater area and would crack 
j p"hpona}l\ 11 lest* u.n k-, would instantly spicad 
j outwaids. I hat the action startl'd from the centre 

’ and not ibt* out side is indit ated by the dose adhesion 
j ol tile pi isins at their base, as compar'd witli their 
1 innei «nds Indeed, it jv diflicull to (race anv passage 
*>i ilu u.uk’. a- fat as Ihe pot sin face. • 

I Ills si qm me of (‘Vents mav iluow some light upon 
'be him 11],ii ion si) *p of joints and prism surface* in 
n.ilui .d i olumn ir basalt <l\ ki s 
j lo ‘ vp'am tie spermi-u whii h is tepioduccd in 

J I'u; ■, ibout .Mi- sixth full si/e, ks not so eas\. In 

j ibis uim' the dime hr and height of the liutlav pot 

j w'i- t.uh i.' in. ll (ont.umd a small ( xperimcntal 

[ nidi of oplital eiown tjass At a trmpei attire of 
j .shout I ,on‘ ( Ihe whole pot ot plass was* plunged 
j into i old wahi loi ahoul live minutes. |t watt then 
mobd h e,il irlv dining twelve hours'. In the gta<ts 
its-It tliiie was no st^n of prismatic strut lure, which 
was (<>nhm d lu flu lint lav base of (he pot as illu*- 
h ihtl Most piobahh i In whole ad ion took place 
<iui inti •he di ssiK (oolinp, of the fim lay, the bottom 
ibukmss -,f which was onh ahoul l in. 

Ihe lass itsi If witlun a sho-t distance of the 
shi fare must ha\e h< < n shll quite plastic after five 
uumiles’ (|uem hint* Anv irate ot structure (hat 
uiuiht exist m the int( rinediate chilled layer would 
bt lo-t in the imxifnbh shaHirnu' of the- kuei that 
11 s| i, tl 1 \ (KCllts Jwns Wi-iw I'rkncii. 

A m liesland, (I las^ow , 


The Calendar of Scientific Pioneers. 

Mint this issue of N\ ihKh iln* series of short bio- 
c,riphi(.d not-s on the leading men of science of the 
past, winch it has he-a my piiiihge to contribute 
wek h\ wick, Hiint-s to an uid. It has, however, 
l,f,, n < onsidet- d that it max In* of interest to suppJe- 
id< nt these noh s’ hv anothd series rofcirjnj* to the 
•iieal pioneers of industtv, and (lie Kditor lias? again 

- nhlisted th< pnp.uaiion of ibis new' Calendar to me. 

In brinHina (he < alt udar of Scientific PiohCeis to 
.i close, ] should lilo to espn ss my thanks to Prof. 
I \rthm Ihomson, Prof. 0 . R. Matthews, and 
ubers who kindh semtinised the list of names to be 
im ludod, and to vatious cone spopdents who have 
supplied me with information. My thanks me 

- specialh due lo Mr. K. 1 ’. Warner, of the Royal 
\a\al College, Dartmouth, who hast earefullv checked 
all tlie notes and hn«r assisted me in other wavs. 

1 ireat care has been taken to give (lie conect dales, 
and where. authorities differ, as they often do, in¬ 
quiries have been made in order to try (o trace the 
source of error. In the case of Joseph Black, for 
instance, who died on December 6 . 1700 , but whose 
d« ath is often;$tafod 40 have taken place on Novem- 
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l><*r to 01 November 26, the error appears to have 
been du»- to his contemporaries, John Robison, Adam 
Ferguson, and Thomas Thomson. So far as I am 
await- at present, the only corrections necessary in 
ilit* Calendar refer to Hooke, who died March 3, 
1703, according to our present reckoning, and not in 
1702, and to Spallanzani, February 12, 1790, vs ho 
hr Id a chair at Pavia, and not Padua. 

Dev unport. Ivdgar C. Smiih. 

The Electric Telegraph. 

K the issue of Nature of November 17, j». 381, it 
is stated that "in i8bi telegraphy, the only practical 
application of dccft icitj, was in private hands. The 
earliest telegraph was (totted un the London and 
North-Western Railway between Euston and Chalk 
Farm so far back as 1837 l>\ Cooke and Wheat¬ 
stone. . . ." 

It U strange that no mention is made of the com¬ 
pletely equipped reciprocal working «lcctricul tdegtaph 
eight miles long (both above and below ground) erected 
In Francis Ronalds m lus ganlen at I laminet snmli 
in 1816, and hillv <l< setibed In him in a' most in¬ 
teresting book published m 1823 f" I )cm tijaton of an 
Electrical Telegraph amt of some other Eleclric.il 
Apparatus,” R Hunter, 72 St Paulk Chutrh\aid) 

1 thought the storv of his treatment by the 
Admiralty in 1810, when lie asked for insj>oition of 
Ins telegraph with a view to its substitution in pln< e 
of the semaphores linn (and for \eais afterwards) in 
use between London and Portsmouth, was w< 11 known. 
He was infonned that "telegraphs of anv kind are 
now' wholly unneccss ,rv, and none but that in use 
will be adopted." 

Although Ronalds operated liis telegraph by a small 
frictional hand machine at each end, time can be 
no doubt— 1 know he had none that even with that 
light charge the eight miles could have hern gnatlv 
extended, and bv taigir chaiges, and, if necessary, 
repeating stations, ii umlil easily h tve done what lie 
claimed for it, ami be is well known to have been a 
most cautious, piudent, and accomplished electrician. 
Had the Admiralty listened to him a solid base would 
have been laid for the adoption of all tin later im¬ 
provements which have been made, and eleitric tcle- 
giapbv would have been in use main wars sooner 

The whole of Ronalds k long life showed that his 
ambition was entirely scientific and not commercial ; 
he took out no patent foi liis telegraph, but tinned 
disappointed, from telegraphy and devoted himself 
again to other siienlifie putsuitc, in which lie attained 
much success, as is well known to seientifie men not 
in England alone. He was elected a fellow of the 
Koval Sovietv in 1S44, and was knighted in 1870, 
three vears before liis death, for his "eailv and re¬ 
markable labours in telegraphic investigations ’’ 

Both Cooke and Wheatstone knew of his telegraph/ 
and referred to it in their quarrels. 

Ronalds did not Haim to he the inventor of the 
electric telegraph, the possibility of which had been 
a matter of discussion for some time by men of 
science, but righflv claimed to have been the first man 
to erect and equip an offer live working telegraph 
eight miles long, and capable of indefinite extension 
His book shows that he clearly foresaw the future of 
electric telegraphy.. 

J. C. Cartfr, 

\ Trustee of the Ronalds Library. 

65 Sussex Gardens, W.2. 

The reference in our Note was to the first com- 
»»r rrrial telegraph. The history of the invention of the 
telegraph is well known, but importance must be 
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attached to inventions on the lines on which it 
developed. A model of the pith-ball telegraph of 
Francis Ronalds is in the collection of telegraphic 
apparatus in the Science Museum, South Kensington. 
It is interesting to retndmber that perhaps the first 
practical suggestion of an electrostatic telegraph was 
given in an anonymous letter to the Scots Magazine 
(vol. 16, i*. 73, 1753). It was suggested that as mans 
insulated wires should,be used as there arc letters in 
the alphabet. There is good reason for thinking that 
the letter was written bv Charles Morrison, a surgeon 
and a native of Greenock. ‘ * 1 

The Writer of the Note. 


The Hydrogen-ion Concentration of the Soil in Relation 
to Animat Distribution. 

The striking relationship between the hydrogen-ion 
(omentr.ition of the soil and plant distribution is 
apparently nut without it« parallel in animal distribu¬ 
tion. A number of farts concerning the relationship 
of on t.un forms of annua! life to plant-hosts have been 
brought together bv Fr. Dahl (“ Grundlagen finer 
okologisi iien 'i rergeogrnphie, " Jena, i<> 3 1). He states 
that a great many animals are exclusively, or almost 
exclusively, found on certain plants. The association 
of the silkworm with the nmllierrv tree is known to 
all, and it is onlv with difficulty tliat it cap be hi ought 
to feed on anv other leaf than tlr.it of tin mulberry. 

Since this is SO, It follows that animals which in¬ 
habit or food on plants found in regions of alkaline 
soil must 1 m■ alls- nt. or almost absent, from those in 
which the soil is ai id Convirsclv, the pat ashes of 
arid-soil lloia must be ahsc nt from timer large tracts 
whete chalk, limestone, or calcareous silt are found. 

'I he distribution of worms with regard to the re¬ 
action of the soil olh rs an interesting field of study. 
The same holds true for the distiihution of fnsh-water 
plankton Soft woti r, sruh as that of Dartmoor, is 
slighllv arid, />T 16 4 G 8, owing to exiess of carbon 
dioxide in solution, w hr teas running water, in regions 
t onf air ring ippn rialile amounts of 1 alciutn carbonate 
in the soil, is close to the bicarbonate equilibrium 
point, f 1 S 3-S 4. These differences .appear to have 
consul' rnbte biological significant e, as is easily appre¬ 
ciated \\ hen one recalls that ii has been show'll lev 
Prof I! Moore that the relationship of an amphoteric 
colloid to its ions de|xaids upon the ratio of the 
hvdrogen and hvcltoxvl ions, namely, upon the square 
of the h\drogen-ion concentration. 

It utav he addl'd that : n regard to tin’ influence of 
the htdtogen-ion concentration upon plant distribution 
the additional factors emphasised by Mr. N. M. 
Comber (N'ui'BF, September 20, p. Mb'), and Mr. 
K A. Fisher (’November 3, p. 30b), in criticism of the 
present writer’s letter on the subject (September 13, 
p So), are of undoubted importance and have been 
discussed elsewhere. They were omitted from the 
short letter in Nui'RF to make the main idea clearer. 

W. R. fr. Atkins. 

Marine Biological Laboratory, Plymouth, 

December 13. 

Relativity and Materialism. 

Dr. N k CfMPBFti in his interesting letter in 
N ut'RK of November 24 savs that the belief that 
matter is real is quite unaffected by the principle of 
relativity, if the word ‘‘real ” is used in the common- 
sense way, which is the onlv way in which' the notion 
of realifv is ever used in physics. He also says that 
ftie principle of relativity may lead us to assert that 
some things are real which we should otherwise have 
asserted to be not real. With these assertions I am 
in cordial agreement. 



December 29, 1921] 


NATURE 


5 6 y 


1 dissent completely, however, from his statements 
that “the .criterion of this common-sense leulitv is 
universality of experience,” and that “the mongoose 
was unreal hecausy if the t>o\ were Opened nobud) 
would experience it.” There is no siu h thing as a 
universal experience, and nobody would txpericme the 
mongoose, whether ir was hm! or not. #'l he onlv 
things we exjx’tience are sensations and certain 
processes, such as judgments and emotions, which we 
< all mental. Each sensation 01 <u»h judgnunt is 
absolutely pri\ate to one in<h\idual. Othei jHopie’s 
sensations and judgments un b«* d»*senlnxl to him, 
but he can appreciate them onlv thibugh other snis.i- 
lions of hearing and seeing, and these me just as 
private, as the first kind. \nv sutisf.utotv account ol 
scientific method must tlnnh.ie test at hoitom on the 
private sensation and the individual judgmuit. Otlni 
|H?ople provide me with additional d da, but I make 
my decisions about them riivself. 

The common-sense uiteiion of icalitv. 1 contend, 
is that a large number oi the sensations of the 
observer can be described in letnis*of a small number 
of assumed prop< rue* ot the object by means of 
logically or niathemalu alh simple laws It is an 
expcriinenlal fact that this is jxixsible with rexpci t to 
many objects. In tact, the snentitit notion of icalitv 
is securely based on expert* nee, and cannot he alteied 
by ynv argument m thcoiv Vmic iMlwt phiinsopln i s 
would prohablv sa\ that this mlenon gives gtounds 
for believing that something N “tea!” in i diihient 
sense from t hi ^ ; but, like I )i Campbell, l find iiivm If 
quite tillable to umh i st.md w hal philosophi t x do mean 
bv “real.” To me the above uiitiion is the defini¬ 
tion of realitv The tlv on this sh* < 1 of p.qx r {.it 
the moment] is unnal hrraiisc there aie no sensations 
that can b*‘ comtselv dexmbed m teims of u 

I question Mi. Hugh Flho! \ as-eidon tbit 
“materialisin' happens to be true.” I do not deny it, 
but 1 deny absolutely that Mr. Elliot knows it. Mortal 
operations mav he n funoion of material duo, hut to 
find this out it would he necessary to show bow .dl 
mental phenomena can he info ted fiom phvs'ual and 
chemical hypotheses, and this will nevei he known 
until psvehojoov is a complete m iuiie Mutuiahsin 
will he established, if at all, only at the very end of 
science At pn-xent it is puie m* taphysRs 

Hanoi n Jin hms 

St, John’s Toll* ge, Cambridge 


In his article in Nahmu- of Or tolx r ai, p, 747, End. 
Wildon Carr has maintaimd that tin iclihvitv tluoiv 
has* made the reality of matter uni* nuble haler 
writers* have denied this. Mav 1 state the nlatjon 
of their views? 

Einstein refers the universe to a system of ax* s 
fixed tc> an observer. The observer is a mind, and 
hence Prof. Carr regards the material axes as also of 
the nature of mind. The opponents of this vu w, 
accepting the axes as material, regard mind as deiiv* d 
from matter. The four axes of Einstein have no 
physical counterpart in matter. Hut the relativists 
have not envisaged nnv icalitv for the axes other th m 
a mateiial reality. Thtrein, it seems to tn«\ lies the 
weakness of the relativist position. 

The four-dimensional universe of Einstein is a 
hybrid made of mind (the ohsejver) and matter (tin- 
axes). The material axes are the measuring rods of 
the observing mind. Sp long as we ictain this hybrid 
character it is equally easy for opposing sides to claim 
mind or matter as ttif fundamental realitv. The meta¬ 
physical definition of reality is that the ultimate is 
the real—that Is, that the entity from which all other 
entities can be built up is the real. Science is not 
onlv concerned with the real of common sense, as Dr. 
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Norman Campbell seems to think, but is also concerned 
with the real of metaphvsies. '1 he found* may ho 
regarded as a hmiioniul section of ‘reality and the 
bitter as.a vertical action—the bieadth and depth of 
ic.dity. 

What the relativists have to show to substantiate the 
cl 11111 that mind is the ultimate tealttv is how to build 
multi r fi0111 mind 1 he ax* s ol reference, and not 
met civ the ougin, have to he of the tnind-slufi. 

I hen ihi' umvirse would he p< Drived as a univeisc of 

II nml-si it l f. Ibis is possible A loin-dimensional geo- 
mi It \ ol a umveise of mind-stull has yielded me a. 
law ol giuviluiion whi<h is 1 h** analogue ol Newton's 
in si law ol motion and uulom.itu alh solves the 
pi obit- m oi u bodies. I he elahoiate froth ol the 
1* wist. im.in t< nsoi nnuly-is f**r obtaining the law of 

j gravitation is diu to the putting of the new wine of 
I mind into tie* old bottles ol mateiial axis. In the 
four-dimi ns tonal umveise of mind-stulf mailer, spae* , 
and lime find their plate .is giowths {tom mind. 

S. V UvMwinuv. 

1 Mint) ( *olli g. , ('.uiiln idge, Dncmhi r i|. 

• 

fwA M< <’11 tu s liiisi ojh<■}>! 1011 is so fundamental 
th it I ask le ivi 10 < oj r ( 11 it. 1 f he had done me the 

honoui to read othei of mv writings, he would searcelv 
hn\>- suspend me of a d* sue to banish imagination 
hum xtiriKe It is jtisl In Cause I maintain that -tjlf 
imaginative element gives to science its highest valor 
tbit 1 tlunk it inipoitunt to distinguish carefully 
httwiin what is l.n^ and what is imagination. I do 
not "Mil* out, as s* u ntificallv mv did, Pi of. Edding¬ 
ton’s h< ing ti.lulling with (he vehxitv of light”; but 
I s a v that the pen* pi ions nf th it In mg ate not facts, 
ux< rr tamable bv • xp» 1 intent, and 1 po»t. st against anv 
exposition of iclativitv, or of anv other s< ietttific doc** 
trine, whii h confuses laws, based m.iinlv on facts, 
with tlieones l» is. d mainly upon imagination 

NoWMWj |\ CAMI'BP.fl. 

The Resonance Theory of Hearing. 

Is it pi>s n 1 1 d. fi>1 the ( u to distinguish (wo notes oi 
the same pm h and ot dilhmil quality sounding con- 
( 111 rent ly ' 

Ivvnknily it is possil.l. ()f a nmnliu of examples 
tin' folloyying mav he the simplest for e\fx rimeut. 
Hum anv note with the t*rth toiuhing, hut not 
eh in la d 'I he p* rfoun* t may then hear the smooth 
hummed note and at the same time another rough 
notf of the same pitch produml bv the (tipping of the 
low« r teetli against the upper tit th. (Stop the ears I 
Nmv imagine a ft .King of the combined wave-form of 
my two notes ol tin* same frr quenrv to be submitted 
to the Fourier «n dysix. 'I he icxuh of the analysis 
[♦must alwavs be of the same nature; there is no 
alternative; "la solution ext- unique”* the- complex 
‘■'Ound giving th*' pei iodic cm ve will he shown to hr 
made up of a series of pure tones of the harmonic 
scale with ftequendis n , 2 >/, 311, etc. If (he tnr acts 
a> a kind of “praclual Fouiier’s theorem ” it can p<r- 

• ('iv*' onlv on* fundamental tone. Hut we invariably 
judge ot the pitch of a note bv its fundamental tone. 
If, then, we hear at the same time two notes of pitch 
u, tin* ear must he able to perceive, also at the same 
time, two fundamental tones of frequency «— that is 
to say, if must hr able to perform an analysts yyhich 
is not in a coot da nee with Fourier’s them cjti. 

I mentioned this radical objection to the resonance 
theory of hearing in 1016 (“Ourxtions of Ebon* tic 
Theory,” p. too), but nobod\ upper*, s to have noticed 
if. \V. Pi-Ricm. 

* University College, Gower Street, W.C.t, 

December 13. 
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Next Year's Total Solar Eclipse (September 2r, 1922), 

By Major Wili.iam J. S. Lockyer. * *'• ’’ 

I N September of the coming vear there will be ing figure, and it will he seen that it affords foe 

a very favourable total eclipse ol the sun, and regions* (marked with circles) well distribute, 

several expeditions are pri paring to pinned to along it from whirl!*observations could be made 

stations on the narrow track ol the moon's On the north-east coast ol Africa the eclipse 
shadow. This eclipse, is a nicmhu ol an impor- none alien the sun is near the horizon, so t+i? 

tant family, from the point ot view ot sol at legion is not favourable for observational work 

physics, because one of ils predccc smii s u.a ihe farther east, Hie Maidiv e, Islands present b good 

memorable eclipse ol Migust iS, 1S0H On this station 'there the sun is well up, having an alti- 

occasion the nstionomii at equipment was vnri. lied lude at n lipse time of about and the duration 
for the first time by the use ol the spe< trosenpe ol the total phase is 4m. 10s. The weather 

tor such work, and the iinpoilant disc q\erv ot 1 he prospects seem to he good. It is probable that 

gaseous nature of the solar prominences during special arrangements would have to be made to 

that eclipse was the forerunner of very rapid reach the islands, as there is no scheduled line of 

advances in solar research The track ol the stcameis. 1 1 is not yet know n vv high of the islands 
shadow was slightly to the north of the coming will be occupied, but Admiral Sir A. Mostyn 

one* and passed over North-bast Africa, India. field (Joints out (Monthly Notices, R.A.S., 

Java, and North Australia. It was in India that vol. Si, No. 3) that c are must lie taken as regards 

the memorable observations ueie made selection owing to possible landing difficulties 

Thus m the ease of ihe island 
ot Damlmhi (lat. 2“ sQ N., 
long. 7; r 44' K.) charts Seem 
to mdic ate a broad shelf of 
reef more than a mile in width, 
extending from the island on 
t ho lagoon side: the presence 
ol ccnal heads separated bv 
deep pools may therefore be 
expect'cl. It is vety probable 
tliat Mr. John Everxhed, the 
director ol the Kodaik.mal and 
Madras Observatories, will pro¬ 
ceed lo this station, and his 
nolle nil] Include spectroscopic 
obsei \ at tons cm a large scale. 

At Ohiistmas Island, in the 
t ... ,.-sii„,i„ w c,»,k n.,1 m K 10...1 .u 11 - iip c ,.(.vipiciui.ci .. 1 xj Indian Organ , tile sun w ill be* well 

* up ton.nils tile zenith in fact, it 

The two immediate predecessors ol the coming will be neatly noon there and the duration of 

eclipse took place on September q, 1004. and totality will be 4111. 40s, 'ilns island is not 

August .><.), i.SHti. 'Ihe first of these w as 1 Otilmed exactly in the centre of Ihe zone ol totality, 

to the Pacific Ocean, where no observations were but about lifty( miles from (Ins centre. The 

made. The second commenced in the north of prospect ol deal weather at tins tropical island 

South America; the- track then ecossed tlie Allan- is only modeiate, but from expeiience at such 

tic Ocean, finally crossing South'Aim a, and ter- islands little de pendence can be' laid cm average 

minuting 'in Madagascar. Unfavourable vv entiled 1 oncliticiiis ol weather. 

prevented many observations being) liuule. t he British Joint Permanent Committee has 

The line ol totality ot next year’s eclipse com- decided to occupy this island. 1 'vvo members of 

radices 1111 the noith-east coast'of \liiea, leaving the stall of (b ecicu h h Observatory. Mr. H. 

it at Somaliland. it then cuts through the* Spencer Jones and Mr. P. J. Melottc, have been 

Maidive Islands, which lie to the south-west of iltcisen to proceed there to obtain the necessary 

Indin, skills the- East Indies, but passes over photograpftis The special object cjf this e«pedi- 

(.’hristinas Island, which is situated about 2 00 turn is to make a new determination ot the devia- 

miles to the south of the sound between Sumatra lion of the light of stars in the gravitational field 

and Java. The line next strikes the Australian of the sun. The instrument to be employed is 

continent at a region called Ninety Mile Bench, ’ the 13-in. astrographic telescope ptv a spepial 
crosses the continent nearly centrally, and leaves equatorial mounting. Jt may be remarked here 

it at the toast of South-East (Queensland. It \ that usually pn such expeditions’, telescopes 
ends in the ocean just to the north, of the North : mounted equatorially are .not used. The tubes 
Island of New Zealand. ; containing the object glass and camera attaett- 

I hc line of totality is s(ipwn on the accompany? ments are generally mounted horizontally, and the 
NO. 2722. VOL. 108] I .1 
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light is reflected into them by means of a clock- 
work-driven plane mirror called a “ siderostat " 
or “ coelostat.” 'Unfortunately such mirrors, 
owing' ,to. changes of temperature, do not remain 
” plane,” but become slightly curved, thus ren¬ 
dering it very difficult to keep the telescope in 
perfect, focus. Pointing the telescope directly at 
the sun and keeping it clock-driven on 'an equu- 
torially mounted stand eliminates all such diffi¬ 
culties. 

Numerous photographs of the stellar field in 
which the sun will lie at the time of the cclipst 
have already been secured to compare with thosi 
that will be taken during totality. The ex¬ 
pedition will reside six months in the island pre¬ 
vious to the eclipse, and will, in addition to other 
work, make a comparison between the photo* | 
graphic scales of stellai magnitude in the north 
and south hemispheres Keen if the ellipse In 1 
not observed owing to possible bad weal bet, some 
very useful Work will have been accomplished* 
The Christmas Island Phosphate Company v. ill 
assist the observers by levelling the site, electing 
the concrete base lor the equatorial, and putting 
up the necessary huts, thus rendering valuable 
assistance in the cause of asttonomv. An 
expedition from Batavia, in Java, will ;ibn 
take up its station on this island. Mr. 

J. G. Voute will he the leader, and the pm tv 
may possibly (.imp near the flreenwieh 
observers to take advantage of the available 
local assistance. 

The region on the north-west coast of \m, 
tralia, where the Shadow next strikes land, known 
as Ninety Mile Beach, is perhaps the most favour- | 
able station fimn the point of view of weather j 
This area of the continent is excessively drv, and 
the percentage of cloudiness small The sun's 
altitude will be <pS 0 and the duration of totality will , 
be comparative Iv long, namely, 5111. tbs , at a 
post station named W'ojlal. Woll.il lies about ' 
200 miles to the south-westward along the coast 1 
from Broome. Commercial steamers run from 
Perth to Broome, and at the latter place local j 
small schooners or launches can be char101 eel to 
beach near Wollal. Prof, \. I) Boss and Mr 
lx. D. Thomson, of the Perth l 'nivcttfsilv, have | 
published (Monthly Notices, R.A S , vol 31, N'n 5) J 
a large amount of useful local information about 
Wollal. Good water, fuel, and unskilled labour 
are available. 

It is definitely known that a partv of astrono¬ 
mers from the Lick Observatory in California, 
under the direction of Prof. W. W. Campbell, the 
director of the observatory, will lake up their 
station there, and it is hoped that aji Australian 
party will occupy a position on the west coast in 
addition to one or more on the east. The work 
of the American party will probably include in its 
programme the photography of the corona, and 
spectroscopic investigation of the chromosphere. 
In -South-Eastern Queensland the shadow passes 
consecutively ovAr CunnaniaHa, Goondcvvindi, 
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Stanthurpe, and Casino. The first of these lies well 
inland to the south of Queensland, about 475 miles 
from the coast, and totality lasts 3m, 43s. This 
station is more difficult of access than the other 
three, but lies on the Western Railway of 
Queensland. 

Goondcvvindi and Slantliorpc, r8o and too 
miles lespectivcly from the coast, lie. just to the 
north-west of the New England range, and the 
railway is also available. Casino, to the north- 
east ol the lunge, and oitlv thirty mile's trom the 

I o.1st, is (Mi the railway, and therefore quite easy 
to occupy. 1 lie nearer the coast is approached 
the cnnie chance there is of unfavourable weather 
conditions, so the most distant inland station, 
Cunnamalla, is from this point of view the pick 
ol these stations 

Mr. \V. Iv Cooke, the Government astronomer 
of New South Males, has published a pamphlet, 
w hu It is full of detail, ut local notes on the selec¬ 
tion of sites in Austialia, and the large-scale, map 
o| the Queensland region which accompanies it 
should piove very useful. Mr. H. A. Hunt, the 
Commonwealth meteorologist, has also issued a 
weather card showing the duration ol the wet 
seasons on tlu line ot totality. 

'1 he Australians arc very keen that British 
astronomers should take up their stations on 
their continent, h>r at ,t public meeting held 

II 1 cully at Adelaide under the presidency of the 
Governor, tt resolution was adopted inviting 
Btitish astronomers to view the ellipse there. 
It w is urge d that Australia was superior to 
Christmas Island because of the clear sky, par- 
ticulatly in the high northern district. 

While ti’lerenee has been made only to official 
("xpi'ililicms which will be taking advantage of this 
I av cmr.ible eclipse, there will no doubt he other 
parlies which will proceed to one or other of the 
above-mentioned finalities The sun itself will 
most probably be in a state of quiescence, judging 
from the recent low .nlivity of the solar atmo¬ 
sphere, and fmm the fait that the last fliaxinutm 
of spot disturbances nivurred in the year up7. 

'I bus tin- form of the corona will most probably 
he of the “ wimlvarie ” type, in which the coronal 
stri annus me restiicted to the lower solar lati¬ 
tudes, while the regions of both poles will be eon- 
spit nous bv the presem r of the well-known polar 
rills 

It is well known that some eclipscs*flfe termed 
" dark ” or “ bright,” according to the visibility 
of the distant landscape, near objects, nr the face 
of a watch held in the hand. Owing to the low 
state of solar activity and to the long duration of 
totality, next year’s eclipse would he expected to 
be of .1 ” dark ” nature. If this he so, then the 
routing event will be more favourable for photo¬ 
graphing those stars that are apparently near the 
sun than was the ease on the last occasion, when 
such successful , photographs were secured for 
making one of the tests connected with the theory 
of Einstein. 




Spontaneous Combustion of Coal in Mines. 


r rHL causes underlying 1 the occurrence of lires 
•** in niiiu-s which have as their source the self¬ 
heating ot coal have for mans vears occupied a 
leading place in the minds ot those responsible 
lor the winning and working of coal srams. 
Whilst cases of spontaneous (oinbustion ha\e 
occurred in most ot the < oallields ot this eountrv, 
it js undoubted 1\ the latt that lertain districts, 
and particular seams m those districts, aie mm h 
more liable to its onuireme limn others. 

I f nder the Coal Mim s Aet, i()ii, < ascs of hie 
below ground are im luded amongst “dangerous 
oet u.rrences ” and an* notifiable to the Inspector 
ot Mines. A consideration ol tin* numbtr of tins 
st; notified in the various inspection districts 
timing the past tew \e.irs enabh s the distrit Is to 
lie classified m the following distending older of 

liability , \ 1/ : 

(1) Midland and Soutlu.ru t_)i\i>n»n (im hiding the 
toaliields ol South lK:rl>vshin\ I cim slfi'hin*, South 
and South Stallui (Uhii r, \\ ui eeslei shut*, Warwuk- 
shire, Bristol, Someisct, and Kom-sI of Dean) 

(2) York and North Midland Division (im lading the* 
toaUields of Yorkshire, Derbv shite, and Nottingham¬ 
shire). 

(3) Seotlantl Division (toinpnsmg the whole* of the 

Scottish coalfields) m 

(4) Lancashire, Noith Wales, and Ireland Division 
(including the* coalfields of Lancashire, ( heslme, .nut 
North Wales) 

(5) South Wales Division (nu lading the South 
Wales coalfield). 

(6) Northern Division (im hiding tin- eoallields of 
Norlluunbei land, Durham, ami ('umberland). 

it will, of etniisi*, be 1 appreciated that the 
greatest danger from spontaneous e omlmstjem 
occurs in mines in whieh large quantities ol fiu*- 
flamp are* generated, and it is fortunate that the 
mine's ot South Staffordshire and Hast Worcester¬ 
shire, where the greatest liability to tire has 
hitherto existed, are- comparatively tree from gas 
ot an explosive nafuie*. 

In the: hirst Report of the Departmental Com¬ 
mittee on Spontaneous Combustion ot Coal par¬ 
ticulars arc given ot the fatal accidents attri¬ 
butable to tins c ause during the pellod 1S03-191 j, 
from which it appears that 177 persons lost their 
lives. This figure icpiesents only about 09 per 
« out. of the total de ath-rate* from all causes under- 
gtottnd eluring the same period, and speaks well 
for the vigilance and e are that is exercised in 
dealing with the- trouble from a praitual mining 
point of view’, to which refeience is made in the: 
last paragraph of this article. 

Apart from the danger to life, the; prevalence 
of self-healing of coal in mines gives rise to in¬ 
creased cost in working, and frequently entails 
the loss of large areas of the seam, it being no 
uncommon thing for a district of a mine to be 
temporarily dammed off, while in some cases the 
entire workings of a mine have had to be tem¬ 
po! arilv abandoned, the shafts sealed, and the 
tire allowed to burn itself out. 
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in examining- the causes which give rise to 
spontaneous combustion it will be of interest to 
note what conclusions can be arrived at from a 
consideration of the conditions existing in those 
districts v. here tires have been most prevalent. 
Relerenee has already-been made to the frequence 
of tires in the South Staffordshire coalljeld, and 
an anal) sis of these reveals rice lact that by fa*, 
the greatest number have occurred in the famous 
thick Coal Seam, whieh ranges in thickness from 
--I it. to qj it. In Warwickshire the greatest 
tendrin \ to spontaneous combustion is found in 
tiie Warwickshire 1 tuck Coal, which in the 
southern part of the cimntv has an average thick¬ 
ness ot j) ft. Towards the north the Thick 
Coal splits up into several seams, and it is only 
where these occur in close proximity that the 
liability to lire is still present. In Yorkshire the 
Burnsle) Seam, to It. in thickness, and in I-'jfe- 
slure the Dysait Main Seam, varying I tom .X ft. 

11> -■(> It in thickness, tire the seams in which 
tires childly occur. In every other district where 
spontaneous combustion has occurred (a) the seam 
is cither ol abnormal thickness, or (/>) seams of 
model ate thickness lie in close provimitv, or 
(c) the working ot the whole of a seam of coal 
is mterlcred with lev the presence of faults or 
other dislocations of the strata. 

In tin Working ol thin seams it is possible* to 
exliact the whole of the coal in one operation, and 
the debt is made m the working ol the coal permits 
ol the "goal ” or space trom which the coal has 
been extracted being stowed tight, and m these 
cases spontaneous ccnnbusUon is practically un¬ 
known lit tin: working ot thick seams or seams 
King close together it is impossible to extract the 
coal so clean!) or to pack the "goaf” so tightly, 
with the lesiilt that the "goal ” does not so 
ipiic-kk be roine consolidated, and a varying pro¬ 
portion ot crushed and broken coal is left in 
proximity to cavities or Ussures containing still 
or moving an. It is m such cases that under¬ 
ground Cues occur. 

Whilst practical mining men have been learning 
bv experience the conditions lavourable to the 
inception ot lues and the 1 methods ot working bv 
winch these are best combated, the scientific in¬ 
vestigator lots also been, and still is, at work on 
tin- same problem. I he oxidation of the iron 
pv rites whieh 11 ecjiient 1) occurs in the coal in one 
form or other was for long commonly accepted as 
the primary and principal cause of spontaneous 
combustion therein, but it is now' recognised that 
this is merely a contributory factor in certain 
cases, and that the real cause is oxidation of the 
coal substance itself. 

It has been fully established that coal lakes up 
oxygen in two ways—vi/. by chemical combina¬ 
tion or “ absorption ’’ with evolution of heat, and 
by solution or “adsorption ” without any con¬ 
siderable evolution of heat, and that with certain 
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coals, as the temperature rises, the rate of absorp¬ 
tion of oxygen increases. It is this chemical com¬ 
bination of the coal substance with the oxygen of 
the mmp air which causes underground lires, and 
it follows that coal in a pfcvvdered utt finely divided 
state, pi eventing a large air surface, i.s the most 
readily subject to heating. 1 he scientific m\esti¬ 
mation of the phenomena surioundmtf the self¬ 
heating of coal has made rApid strides during the 
past ten years, and much (redit is due to 
* "those responsible* tor the patient i exarch 
work carried out at the \arious coal owners' 
research laboratories, chief aifiongsl which is 
that of the Domastet coal owners, estab¬ 
lished at Bentley Colliery in i<)i3, and l.iteh re 
moved to Birmingham University. A summary 
of the work accomplished was recently gi\<n in 
a paper read by the director, Dr. J S. Haldane 
(Transactions of the Institution of Mining kngm- 
eers t vol. 53, pp. 194, etc ). 

Bv accurate measurement of the 1 (dative ab¬ 
sorption of oxygtn by different coal seams it 
has been found that there is a yen wide diver¬ 
gence in capacity, d he Welsh anthracites and 
steam coals, for example, art* found to have a 
small, definite (apaeitv for oxygen which is not 
altered bv increase of temperature, and these 
cannot, therefore, file spontaneously I he same 
properties are found m most of the Durham coal 
seams, and it is well known that those* two coal¬ 
fields are practically immune from spontaneous 
combustion of coal. 

\ very close studv has also been made of tin* 
changes in the composition of mine air hi ought 
about bv the self-healing of coal, with the result 
that bv a system of analysis it is now possible 
to obtain an e.nlv indication oi the presence of the 
self-healing of am coal seam. It will be ap¬ 
parent, therefore, from a practical point of view, 
(hat the fullest information should be available as 
to the chemical and physical phases of self-heal¬ 
ing, in view of the changes that are constantly 
taking place in the conditions of mining coal 
The working of the deeper seams, with conse¬ 


quent increase ot pressure due to superincumbent 
strata, as well as increased temperature, is bring¬ 
ing factors into play which will undoubtedly in 
crease the tcmicney to spontaneous combustion, 
kins i^very noticeable in the case oi the extension 
and deyclopnient taslwards of the Midland < oal- 
field m Yorkshire, wlicit* the Barnsley Bed Coal 
is Doing worked at uk reuMiig dv ptlis. I he thick¬ 
ness oi the seam varies tiom 8 it. to n ft., and 
it is not practicable to extiaef the whole ot the 
coal, owing to the danger arising horn falls 01 
tool. I he depth of the sc.mi vanes fmm Mou to 
quo vards, and the temperatme oi the woikmgs 
is < <uisidc 1 able. 1 he result of these conditions is 
to lender the seam liable to spontaneous com¬ 
bustion, rontiniv to wli.it prevails m the c\t< nsive 
wot kings to the west, where the scam is shallower!. 

\ .moils tunedus have been suggested from 
time to tune for dealing with the oermretu'e ot 
spontaneous eomhustion. One well-known man 
of science has suggested that the* oxygen content 
of the mine air should be 1 educed hv mixing incit 
gases with the ventdalmg enrtent, but such a 
course cannot be regatdod as praelicable. The 
application of hydraulic slowing lias also been 
suggested, the principle being to replan* the coal, 
contemporary with its extraction, bv sand packing 
Hushed into the workings from the surface*, thus 
effectually fillmg#up the* wastes and excluding all 
air thnefrnm. Whilst this method ot working 
lias been utilised with success to a limited degree 
in hiteshiic, it is not economically possible ot 
gcncial adoption One of the conclusions arrived 
at bv the lecciit Departmental Committee on 
Spontaneous Combustion was that, genet ally 
speaking, the* methods of wot king in vogue in 
the v arious districts when* liability to spontaneous 
combustion e xists are those* best • ale ulated to get 
the coal with the* least danger of Inc, and to give* 
the gieatest facilities tor dealing with outbreaks. 
11ns expression ot opinion is not only compli¬ 
ment.uy to the* mining profession, fait also salis- 
fa< torv to members of the* public' interested in the* 
safety of mines. 


Countries as Personalities . 1 


By Bum IT. 

^T'O emphasise the* State as the most inipoitant* 
-L human grouping on the large* si ale leads us 
so far astray that even some serious students of 
social psychology try, with obvious ill-sure (ss, to 
discuss the psychology ot whole nations like* 
France, England, and Ciermany. 1 he very in¬ 
adequate justification is that a political gioup like 
a nation-State usually has one official language 
and tries to organise one educational system and 
thus endeavours to develop a common measure of 
social heritage and early experience to unify its 
population. As a matter of fact, unity of lan- 

* Abridged from a citirlri* 1 locture delivered at Edinburgh on September x» 1 
during the meeting of the British Association. 
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gunge within a State is lint su i onrinon as one 
imagines. Spa lit lias Basque, Catalan, and (jal- 
ni.in; I'lan.r has Basque, l'i ovcnyal, Breton, 
Memish, (icrman, besides her dialects related to 
l.nnguedoc and Eangtied'oil (icrman) lias main 
dialetls and also \\ endish and Yiddish ; Kinl.tnd 
has Swedish and now also a Lapp dement, and 
so on; while Switzerland has built successfully 
upon toleration of language diversity. This illus¬ 
trates the diversity of biological units eien within 
the most modern States, while the very noticeable 
trend in the treaties towards rearrangement of 
Central Europe on a language basis emphasises 
the fact that the biological unit has been uneasy 
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midi r the political conditions of the centuries i*nce 
the rise of the organised nation-Statc. 

I lie tear of war between sovereign nation-States 
i in ourages schemes for reducing diversities within 
a state in the interests of that unity necessary for 
military efficiency and governmental discipline. If 
we were secure from fear ol even European war 
<>ur Irish problem would he transformed and rc- 
dm ed. The enforced administrative urutv of 
1'iance is admittedly a hr.ny burden imposed by 
military fears. The ideal of government is to 
allow scope for the expression ed the social herit¬ 
age of biological units, and it has become evident 
that the European system must be prog res' ively 
modified to lessen the infiuenees that inhibit that 
expressions as well as to piomole toleration and 
understanding between diverse lorms of that <x 
piexS'ioil. VVe must therefore study biological 
social units to discover those which have special 
importance, as well as to emphasise the i ontrihu- 
tions they can make under impioved conditions to 
1 he common stock of civilisation. It is unrestricted 
State-sovereignty and the armaments-fever thereby 
promoted that give rise to these dangerous inhibi¬ 
tions of biological units of mankind whereby civil¬ 
isation is imperilled. 

To ascertain what are cflcctive biological units 
and what thiir i haractenstics and possibilities; we 
need co-operation hi tween .mthfopolog ist s, ins- 
tuiians, geographers, and economists al the very 
least, and anthropology must be bro.idh defined 
to inchide phvsiologv and pxychologv too I he 
development of this co-operation is on. of the most 
important tasks facing the branches of s< letu e 
dealing with man, and ii is gtealh to be hoped 
that it may break down aiiiltcial barm fs .such as 
those between the faculties ol aits and ol scieiu c 
in universities. 

The geographer studies cm ironmenl.il mn- 
ditions, past and present, and Hies to follow the 
subtleties of the interaction on both sides between 
them and niankirul. Russia, with its hunched mil¬ 
lions of men of European -lot I , is Ion often 
crudely contrasted with the sixtv millions ol 
tieimany and the thirty-nine millions of brem Il¬ 
men, and so on without due tegan! to the dnersitv 
of mankind. Oil the Russian plain fm months in 
the winter the temperatures are too extreme nearly 
i \ erv w here for the maintenance of mental etlici- 
, nev among the generality of the people. People 
thus cut oft from effective criticism for a part ol 
the vrar must relv on routine, and a ttadilion.il 
rule of file will suit them best. These difficulties 
,,f fife on the Russian plain are wall hi ought out 
by Tolstoi in “Anna Karenina,’’ but are too little 
1 onsidered in political arguments. Again, the long 
rainless periods in Russia, apparently the chief 
factor in limiting the beech tree to Europe west of 
the l’ripet Marshes, implv hindrances to western¬ 
ising agriculture there. The reactions differ in the 
various latitudinal zones of the pine forest, the oak 
forest, the forest and grass regions, the steppe and 
waste regions, and thus, by adding differentia, we 
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get to biological units within the inchoate mass of 
Russia, and it is these units that are the geographi¬ 
cal personalities rather than Russia as a whole. 

Studying orography in place of climate, we find 
the regions of high relief with deep valleys 
sharply cut oh from one another giving rise to 
small units that preserve and accentuate differ¬ 
ent es of ancient origin. ( We find, too, that.among 
them that process of linking man with the soil 
which has done so much to make Europe what it 
is lias been delayed, and traces persist of seasonal 
movements up and down hill, of social organisa¬ 
tion on a basis nt kinship not yet superseded by 
that basis of neighbourhood on which modern 
European administration is built. The Scottish 
Highlands of the eighteenth century and Albania 
in the tucntu.lli century may be quoted here. 

Again, studying relations ot position, we are led 
to see how remarkably communications affect geo¬ 
graphical personality . Islands adj.u ent to larger 
land masses show dilterenl, frequently conflicting, 
developments ol grngr.iplm.iil personality within 
them, and these arc related, to ilitlerenees of out¬ 
look towards adjacent slimes (luernsev has 
37,000 people on 25 square miles and a uniquely in¬ 
tensive svstem ot cultivation largely m the hands 
of families long setthrl in the island. Yet one can 
distinguish about three regional dialect differences, 
and there are also regional differences of family 
names and ot physical tvpe all of very old stand¬ 
ing. " Lewis and Hauls ” in the 1 lebrules show s 
■Ibis reinatkabJy, with dark, long heads in llariis, 
Kurds near the Kess, and people with broad heads 
and daik colouring in the Bat was district. Anthro¬ 
pologists know that these dittcr. nces ate of very 
old standing indeed. Ireland is a tragic instance 
of dnersitv ot outlook within an island, and 
Cevlon, Java, Madagascar, and many more also 
illustrate this point. Hritain itself is less nnihed 
than the Pans basin, and it mav well be the hope 
ot its ( ifis*ens tluffi its efforts for promoting “ unity- 
in diversity ” mav . ontribute vei v much to the 
solution of the problem of the world’s peace— 
the provision of a world order which shall not 
. irate irritation In repression of biological units, 
thwarting geographical personality. 

It is, however, not onlv environment that con¬ 
tributes in geographical personality: the work of 
man is .so important in its cumulative effect that 
jne .an scale. K think of a real development ol 
geographical p.rstvualitv without it. In Neolithic 
times the lowlands of Europe north of the Alps 
became forest-covered, where they were not*too 
sw.mipv, and the sparse population, ill-armed to 
cope with the forest, lived mainly on any patches 
kept open bv .-looseness or dryness or special ex¬ 
posure of the surface. The forest was the dark 
abode of wild beasts that made the whole region 
unfriendly and full of obstacles to intercourse and 
growth of ideas. In the last phase of the Bronze 
age the cutting of forests seems to have begun 
seriously, and this period and th^ Early Iron age 
witnessed efforts to spread dominion over the 
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regions of the forest.. Roads appear to have been 
made and villages built along the hillsides, and the 
heroic age tells of adventurers seeking fame and 
fortune by domination of territory dotted with 
these villages of deeply engrossed ’cultivators. 
The later'organisation of power, especially m 
France, promoted the cutting of the forests, and 
market towns grew in what, now became corn- 
land, until, with the end of the Middle Ages, the 
growth of communication made the forest in mam 
parts little more than a memoir though si ill 
dominant in remote coiners. The yhange ol pi i 
sonality from the unfriendly lorcst full of wild 
beasts to the rich eornland dotted with villages 
focussing on market towns, is one of the most | 
striking changes llie earth has .suffered since man 
spread over it. In tin: process i, wrapped up 
more of the evolution ol the nalmn-Slate and ol 
our modem political-linguistic riitiicullies than we 
are apt to realise. 

Healthy interrelations between geographical 
personalities are matters of urgent c oncern. There 
is special need to think ot the remote corners, the 
Scottish highlands, the Welsh vallcvs, the Irish 
West, with conditions ot hard effort for small 
return, and cousequenllv with the export of men 
and women as a leading tunetion. 1 he value of 
this function is inc alc ulable, lor the great citv eats 
up men and women soul and body, and until we 
have altered the basis ol sonetv our one hope ol 
avoiding collapse is to have a stream ol supply 
from the remote corners where treasures of ancient 
thought and inspiration survive and impart facul¬ 
ties especially ol discernment and judgment. As 
Stevenson has it, "an honest old coiintnman has 
a sense of communion" with the prweis of the 
universe, but ire cannot varv Ironi his faith 
unless he, “in a strut and not a conventional 
meaning,” changes his mind. If the State does not 
vet provide education and lieuTth giants to the 
remote corners on a basis of area instead of a basis 


of population, private ellort is at least trying to 
show the way; city churches help mountain 
churches, and industrial magnates and their do¬ 
st endants are trying to help the people's, effort to 
j equip rhf youth who go out into the world, as 
j well as, m Wales at least, to maintain the genius 
lou. Such helplul interactions' will, however, not 
only stave fill the collapse of our precarious civil¬ 
isation, the\ may also keep the n mote corner 
ti'inii hardening iis activities into dead routine or 
tailing into sheer eccentricity. 

In the .Midland Valley ot Scotland, su open to 
the sea ami the t ontiilent, the inrush ol new words 
ousted Celt le speech, though isolation lrorn 
England allovfid a good deal more ot the heritage 
ol Celtic place■ n.utn s in lie passed on than was 
Ihe r.ise in I iigluml, and also’helped the Scots 
law to 1 1vi , whereas, though the Welsh language 
persistnl, Welsh law died largely lor want ot an 
administrative limit. The pm sonahly of the 
Central Rowland ot Sotland is thus made .very 
dilfeient Irom that ot the rural Welsh valleys, and 
we see that we muv imisider geographical person¬ 
ality ot many glades developed m regions ot 
diverse sue and character and owing much to the 
ateumulatod ri suit ol human work and intercourse 
through the ages. 

1 he very large unit must include such wide 
diveiMties that, lulling unusually strong links, the 
i oiiiim.ii measure ot memory anil feeling that fui- 
n i sir es. the mainspring ol social art ion may be low*, 

1 lit m tv small nun and the very isolated unit are 
apt to lose’ bul.mic when intellectual, and perhaps 
plivMiu! inbreeding over-emphnsixes certain herit¬ 
ages, 1 he healthy mean will generally he found 
in units smaller than those of (lie great Slates ot 
Europe, anil this nthction is full of hearing on 
modem thought about sot ini and political organ¬ 
isation of a vvoilil which has heroine one market 
for endlessly diverse products ol spiritual as well 
as mail i ud kinds. 


Obituary. 


W E regret to see annouiuid hi the t he mu at . ly t 
the death on Lkcimht i ru last, ,u the age ol 
seventy-three years, ol Mu Uixnv Kowiai.i 
At’UUSTUS Ofrjiiv. \li Oeitlmg was Cilia and 
at University College, Condon, and as a young 
man enteied the b.tluni e making business founded 
by his father. For moic than forty years he took 
an active interest in the management ot the linn, 
and it was under ids supervision and to his design 
that the short beam Oertling balunie was made 
Other types of balance were also developed, and 
for many years balances suitable for Educational 
purposes, as well as those necessary for scientific 
work requiring the highest accuracy, have hern 
manufactured so successfully by the firm that the 
name of Messrs. L. Oertling. Ltd . is now well- 
known in scientific institutions throughout the world. 

Dr. John Harley, who died at Reedings, Pul 
borough, on December' 9 last, aged eighty-eight, 
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was I...in m Shropshire, where he studied lire geo¬ 
logy ot the region tottiid Ludlow. He specially 
investigated the niiruwr upie.il structure ot the 
skeletal fragments in the Ludlow bone-lied, and 
puhlisli.'d an important pa.pei on this subject in the 
'(Quarterly Journal ol the Ca-ologii al Society, in tSor. 
During the billowing veins, while physician at 
King’s College Hospital, London, he contributed 
several notes on dings to the VhSrmaeaUual 
Journal. He also vviote .1 memoir on the parasitism 
of the mistletoe, published by the Linnean Society 
in iSfig Dr Ha 1 ley bequeathed his geological ml 
lection to die Ludlow Museum. 


We notin’ with regret the. nnnnimcomenl of the 
dotth on Dreember 25, at the age of ninety, of 
Dr. Co S. Bradv, F.R.S., hon. professor of natural 
history in the Armstrong College of the University 
I of Durham, Newcastle. 
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Notes. 


A si-.w volume of NArrsii will begin with next 
issue, so that in futute each of ihe two 
volumes published annually will bear the date of a 
single \ear. This change has been decided upon for 
convenience of reference, and we believe it will be 
generally welcomed. Hitherto reference to a par¬ 
ticular year of publication could apply to three 
dith rent volunus, while the volume-, which overlap 
the end of one ve.tr and beginning of another bear 
•he dates Of two veais. Ihmeforwaid the volumes 
will begin respet live l\ in J.muan and )ulv, and a 
lumnmn source ol <unlu-.mii will llm-s be avoided. 

I he alteration means that tlu volume 1 ompl< ted with 
this week’s issue extends mu tout months instead <>t 
si\, hut the new at r ;tng« tn< nt lias suih derub d ad¬ 
vantages that no excuse is mnss.ii v m mtrodiuing it 

The following have been appointed presidents and 
rroii'ftt rs (to whom all < ommiiim at ions should b< 
sent) of the ddlerfnl sections of the fhitish Asso- 
nation for the meeting to he held at Thill on Sep¬ 
tember 6-13 next under the presidency of Pro! C. S. 
Slut rington . .S<<b<>u .1 (Miitlicmotu *c am/ Phvsic.s) 

President, Prof. G. [f. Hnr<l\ ; Recorder, Prof. A. O 
Rnnkine, Itnpetial College of Science and Technology, 
s W- 7 - Scihon B (*'1 inntdry) OYoshlrnt, Principal 

C. Irvine; Record;., Pi of. C. F f. Desih, Hnivei- 
shy of Sheffield S*\twn C (Gco/agy) .* Pusideut, 
Pi of F > . K. Kendall; Recorder, Ot A. R. Dwertv- 
hous< , { niversitv College, Rinding. S>, hon /) 

(Zoology): President, V>i. 1C. J Alb n ; Recoider, Mr. 
R n. t.auric, \ niversitv ('ollege, Abort, stwvth. 

hon h (( o’ogr ,i (di y>: President, Hi. Marion 1. 
Nevvhigiri ; Rrcotdei, Hr R. X Rudmose Ihown, 
University of She Ifield. Sc, lion I 7 (K s); 

President, Pi of. V Y. Edgewotlh; Ro< order, 

Prof. H. M. Hallsvvoi th, Armstrong College, 

Newcastle-upon-T\ n<‘. Sn lion (Engineering) 

Ptf sklent, Pi of. 1 . Hudson Renta*; Recorder, 

Prof. (1. W. O. Howe, ICImswood, Maldtn, 

Snrrov. Sctfion // (1 ntfnopojo^y). President, Mr. 

II J E. Pcalo, Recoider, Mr. IC. N. E.dlai/e, 

Yinchelez, Chase Court Guidons, Enfield, Middle \ 
Section I (PJi vwWogv): PtCsidcnt, Prof. E. P. Cath- 
cart ; Recorder, Hi C. I.ovaC Evans, National Insti¬ 
tute for Mtdienl Research, Mount Vernon, N.W.3. 
Stuhoti ] (/hvt Ziofogy) Pi evident, l)r \V. II R. 
Rivers; Reconlet, Dr. C. Burt, Princess Road, 
Regent’s Park. N.W.i. Scctio,, fc (Botany): Piesi- 
dent, Prof.* II. 11 . Dixon; Recoider, Mr. E. T. 
Brooks, i Tent son \ venue, C'ambi idge. Section L 
(Education). President, Kir Rirhmd Gregory; Re- 
eonJer, Mr. D Rcrridgc, i College Grounds, Mal- 
vt'tn. Scilion V (A^rit ulturc) • President, The Right 
Hon. Lord EDdisloc; Recorder, Mr. C. 0 . T. 
Morison, School of Rural Economy, Oxford. 

Mr. E. T. Nkwjon, formerly paleontologist to the 
Geological Survey, has been elected president of the 
PaJnx>ntv>graphicnl Society in succession to the late 
Di Henry Woodward. 
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Major-Genf-ru, nit Rioui Hon. J. E. B. Seely ha-, 
consented to accept the* office of president of tlu 
thirty-third Congress of the Royal Sanitary Institute, 
to he held at Bournemouth on July 24-29 of next 
v ear. 

It is announced in Science that Mr. John D. Rocke¬ 
feller has ptovicbd funds for the purchase of the hirtW* 
plate <>I Past* ur at Dole, in the Jura. It will be 
transformed into* a museum, In which will probably 
he housed an extensive medical and surgical librarv, 
with the authentic documents of Pasteur. 

A rossir Siopeloid fish with the scales which bore* 
luminous organs especialh well preserved has been 
discovered in the well-known Miocene fish-bed near 
(Van, Algeria. The fish belongs to the genus 
Mvctophurn, and a- the* at 1 angement of the luminous 
organs 1-. clearly seen, its affinities can he determined 
\icording to flu* discoverer, M. Camille Arambourg 
(Bull. Soc. Geo!. Frame, stT. 4. vol. 20, p. 237), it 
is not related to the M«*<lit• 11 .mean species, blit to 
one having a wide distribution in the Atlantic, Indian, 
and Pacific Oceans*. 

I'm: council of tlu* Institution of Civil Engineers 
has made tin* following awards for papers printed 
without discussion m the Proceedings of the institu¬ 
tion for the sis-ion- ioiS-to and iom-20, publication 
of which has been d«da\ed bv conditions due to the 
war •- Session miX 1 9 A 7 'elford medal to Prof 
E. G. Coker (London'), a Crampton prize to Mr. 
V. F P. Bis.ic’i c (Glasgow), a Manbv ptemium to 
Mr E II. I Imd (Cano), and a Telford premium to 
Mr. Rollo Applevurd (London) Session 1919-20 • A 
Cr-implon prize to Prol. V. C. Lea (Birmingham), 
and 'felfojd premiums to Messrs. A. P. Horne (Aber¬ 
deen). S Blcncowe (Buinos Aiiis), and W J. Walker 
and R. Koivnlehto (Dundee). 

At the anmt d general melting of the Society of 
Engun eis, held on L cember 12, the following 
premiums for papers read during 1921 were 
awatdid President's gold medal to Mr. G. O. Case 
fot his papi r on 1 7 he Winning of Tidal Lands in 
Butish Guiana”; Bessemer premium to Mr, 
R. W. A Brewer for his p.ipei “Some Modern En- 
< gmeering Practiee in America Nutsey premium to 
Mr. Alfred S. E Ackeimann for his third paper on 
“I lie Phvsic.d rtoperlies of Clay Society ’^premium 

to Mr. W M. Beckett for his paper on “ Northwich 
Sewerage and Sewage Disposal Works”; and Geen 
premium to Mr. C. E. Moore, of the Crystal Palace 
Engineering 4 'Society, for his paper on “Idle Loco¬ 
motives of the London and North-Western Railway.” 

The Physical Society and Optical Society’s annual 
exhibition, which is to be held on Wednesday and 
Thursday, January 4 and 5, at the Imperial College 
of Science, South Kensington, will be open in the 
1 afternoon (from 3 to 6 p.m.) and in the evening 
j (from 7 to 10 p.m.). Mr. A. A. Campbell Swinton 
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will give a lecture on.“The Johnsen-Rahbek Electro¬ 
static Telephone and its Predecessors ” at 4 p.m. on 
January 4 .and at 8 p.m. on January 5. Mr. F. 
Harrison Clew will give a lecture on “Radium: Its j 
\pplication in Peace and War ” at* 8 p.m. on j 
January 4. Other discourses aie being arranged. Wo ! 
understand that invitations have b< tn gix^n to the | 
Institution of Electrical Engineers, the Institution .4 ’ 
Mechanical Engineers, the Chemical Sin it tv, the t 
J^uaday Societx, tlu* Wueloss Sonet) of London, and ; 
the Rontgen Society. Admission m all cases will be 1 
by ticket only, and thejcfoie iin-mUss of the vouches | 
just mentioned desiring to attend the exhibition should | 
apply to the secielai) ol the souelv to which thrv ; 
belong. Otheis interested should apph dneet to Mr. [ 
E. E. Smith, hon. s<cnt.ux ot the Pin vital Sonet), \ 
Admiralty Reseatch Labor ator \, 'leddmgton, S \\. I 

A METHOD, which is t<* he find at tin- London Air i 
Station, Crovdon, ol finding cloud,heights at night b\ j 
means of a searchlight was ref« n eel to m the 7mr<*\ ol ■ 
1 )eeember /q. i h«* tin thud ts, however, not new. At 
South Farnborough observations wue made 111 mm in 
connection with a searchlight station about two miles 
distant from w Inch a \ ei tu al h< am w as pt ojeetc d. '1 he 
spot of light on the clouds was fust uIn-uoI with a 
theodolite 1 , but it was oli.n difficult to locate the I 
brightest pait in the trlexinpi \ \etlital stall was j 
therefoie set up against wlmh the light wav ohseivid, 
the eve being pi wed in a fixed position It oh-eiNations 
ire always made from on,' j>l.ue the veal,* mav be* 
graduated to read heights dir.ellx ; if should he. black 
vvifli white gtadu.ition- Heights ni:i\ be determined 
from lights of distant towns lelleettd on clouds 'l he 
light from London ma\ h, seen liltv miles away on 
\ery many moonless m J,;., t ,nd max tn cavjonalK he 
photographed, hul, .is sir (•( 1 -lightmg is not alw a\s\er \ 
actinic*, colour-v< nsih\e plate s an nquned at su<h dis¬ 
tances, and very long exposm es, four 01 five hours with 
a lens working al 1,45 I he best conditions occur 
with alto-cumulus 1 hards at t< n to lilteui thousand 
he!, but a faint glue extending to very tonsidi rable 
altitudes max sometimes he seen on peihctlx cloud¬ 
less nights. 

As a preliminary to the proposal standardisation 
throughout the commerce and industries of France 
the Government considered tin question of the unifica¬ 
tion of the* methods of measurement at the time in 
use, and issued in mm regulations for the intro¬ 
duction of certain new units in the' mehe-ton second 
and centimetre-gi am-second systems. The text of 
these regulations was reproduced in the Bulletin of 
the Society d'Encouragement pour [’Industrie 
nationale for November-Decern her, mm In the issue 
of the bulletin for Ocfobei last the unit of density, 
that of a body of mass one ton and of volume one 
metre cube is explained and its telation to older 
units set forth. '1 he available methods of deter¬ 
mining density are described and the errors liable to 
occur pointed out. As a result of the discussion 
methods of determination which depend on the balance 
are recommended instead of those depending on 
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hydronlcters. It is further recommended that to avoid 
all confusion as to the unit$ used the terms “ specific 
mass ” be reset ved for the density in the metre-ton 
or centimetre-gram units, and he used in all com¬ 
mercial and industrial statements and tables. 'Jin' 
Rmme degree is to he discarded as obscure and 
indefinite, and therefore prejudicial to French com¬ 
merce. 

So much attention has been directed of late years 
to 1 he scientific work of Leonardo da Yimi that 
any discount's concerning him ate hound to interest 
thosr occupied with the study of the hixtorx 
of science. Pi ol De Toni has been engaged 
<>n a biographical sketch ol the' pin sit 1st c.io- 
xanm Battista Venturi (1740-1822), whose “ Kxsui 
sui lev <>ux 1 age«» ph\ su o-nutle'liiatiquex de Leonardo 
da \ nu 1 (Pans, 1707} was among the first 
works to cmphasiM' the mijMirtanu* of Leonardo’s 
sc ic fit ifit. posit ion In the coiit.se of investigating the 
remains of the c.011 < spondc nee between Yenlnrj. and 
°ttiei men of sciem e of his time, Prof. I )c Toni found 
in the K< ggio-Lmiha Lihiarx three large volumes 
of tt.insmpis and digests which Venfuti had copied 
hour the Leonardo itiaiiusri ipts in Baris. It soon 
became* evident that these transcripts had been made 
between 170b and 1747 before the manuscripts, 
genet ally known as A, I>, and L, had had loin from 
them a number of finds which were afterwards dis 
I>osed of and many of which were believed to be 
entiici) lost. '1 he manuscript A consisted of 11*4 
sheets and has now only (>3, while E consisted of 
0<> shec*ts and has now onlx So. Much of this material 
has now been i< touted by Pi of. !)<• Toni, and con¬ 
sists l.trgelx ol ch'sc 1 rptions ol mechanical devices and 
loi (ilii alion.x, together with biogr aphic*al and political 
notes. Prof, P< lorn has .already c omnmnieated an 
outline ol his results to the ( owptc\ rnulus of the 
Pans Academy of Sciences (xol. 173, No. 15, October 
10, io2i, pp. bi8 20). Further more detailed com¬ 
munications by him will appear in the publications of 
the Institute) Reale of Florence. , 

At a joint meeting ol the Ro\al Geographical 
Socieix and the Alpine Hub on December 20 Col. 
Howard Bury gave an auounf of the work of the 
Mount Everest Expedition, He was followed by Mr. 
Mallory, who rs again to take part in next year’s 
assault on the summit. Mr. Mallory described the 
conditions which the climber will probably have to 
face and discussed the possibilities of success*. The 
summit of the mountain rs formed by three atfdex 
I he faces between them are quite impiactirable, and 
the only possible line of advance seems to lie to reach 
lire upper part of the north-east at fife from the north. 
Whether it is possible on account of reduced atmo¬ 
spheric pressure to reach the summit is another 
matier, and on this point Mr. Mallory spoke vviih 
caution. He believed it possible for unladen moun¬ 
taineers to reach 20,000 ft., and did not think (he 
last 3000 ft. w ould be so much more tiring as fo exclude 
the possibility of reaching the summit. I he higher 
one goes the less 19 the effect of any given rise, 
since the atmospheric pressure diminishes less rapidh 
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it increasing heights. On the other hand, Mr.' Mal- 
!<>r v pointed out that descent is definitely an exertion 
.nut means growing fatigue even on gentle slopes, and 
1I1U was particularly noticeable in the case of the 
coolies, probably because few of them had’learned 
how to husband their strength. Prolonged exertion 
,’i the highest altitude reached, about 23,000 ft., neces¬ 
sitated long rest; this problem will increase the diffi¬ 
culty of the last stages. And if anyone fails towards 
fhe summit he will require to be sent down with an 
escort—a contingency which may be lik< ly to omit 
and will undoubtedly hamper the prospect of mu ess. 
Mr. Mallory believes that the chances of sum - s fur 
nnv particular party are small, Hut that if the uteiupt : 
were made year after vear the summit e\entunlly 
could be reached. 


account uf breeding experiments with some of the 
Princess Beans of Prof. Johann^en. The latter de¬ 
scribed a mutation having longer seeds, which arose in 
one of his pure lines, and bred true, showing it to 
have been homozygous at the time of its origin. 
This long mutant (M) has now been crossed with its 
parent form (K) '1 he seeds From the cross, containing 

F. embrvos in F, seed-coats, show curves of distri¬ 
bution for length ranging from below the lowest limits 
of the pure line H to the upper limit of M, Further 
experiments show that a definite new t\pe, X, shorter 
and broader than E, is segregated out from this cross. 
The Inbrids either split info M, X, and an inter¬ 
mediate type which goes on segregating, or they do 
not split at all; and the ratios indicate that a simple 
Mendelian difference is involved between M and E. 


Till- University of Calcutta has published a useful ( 
pamphlet, a translation from the it dinn of “Tin* ! 
First Outlims of a System,itir Antbt<>pulog\ ol Asia. ’ j 
by Prof. V. Giuffrida-Ruggt ri, of the Rov.il I nivci-itv 1 
o| Naples, it gi\es n uWijl s\mimar\, with u 
to author ilies and .statements of pin sir,d m< ,Kin - 
merits, of the most ncent work on this sublet It ; 
is a welcome indication ol the progress ol anlhmpo- j 
logical studies in India that a work of tins kind should | 
he apprre iatMl h\ the authorities uf ( ,<l<ull.i Cm- } 
\er sity. 

MmmOiogists will welcome the appeaiance, after 
an interval of more than four years, of another prut 
(No. 24) of the “Monograph of the Land and Fwsh- 
water Mollusea of the Biitish Isles,” hv Mr. ]. \V 
fiivlor, of Leeds. The first part of this great work, 
which is probably the most complete account of any 
launal group, was published as long ago as 1K04, and 
its progress since the completion of the third volume 
in r <) 14 has been much too slow. The pi (sent instal¬ 
ment contains the beginning of the Xerophila group 
of the Hclicui.'e, and in text, plain and coloured illus¬ 
trations, distribution maps, portraits < U* , is folk up 
to the high standard which is ohar.u ter istic of the 
work. Aft who are interested in the mollusca w ill | 
wish (he author more speedy progress with the rust 
of his undertaking. 

1\N lOMOt OGICVL BnmiN No. 064 issued hy the 
United States Department of Agiieultun- is devoted 
to the garden fica-hopper (ilalicus citn) and its con¬ 
trol. This insect is a striking form belonging to the 
family Capsid®, and although the male is winged the • 
female is of a different form and generally totally wing¬ 
less. Leguminous plants appear to constitute its 
favourite food, and both th* adult and voting insects 
suck the sap from punctures which they make in the 
tissues. Discoloration and wilting arc the symptoms 
produced, and in severe causes of infestation death 
supervenes. Clean cultivation in order to prevent the 
hibernation of the insect in weeds was found to result 
favourably in reducing the numbers of the pest, and is 
regarded as the most adequate controlling measure so 
far devised. 

In a paper of unusual interest in the Journal of 
Genetics, voh 11, No. 2, Miss I. ^eitch gives an 
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f he mutant tvpe is found to differ nor only in length 
of seed, hut also in producing fewer seeds, and in 
being more liable to fungus attack. It is pointed 
out that the theoi\ uf loss of factors does not 
account for the nature of tins mutation, and it is 
suggested that the abseii* c of sigregation, as de¬ 
scribed in certain eases, mav have a t \ tological ba-u**. 

'Fhp extensive scries of memoirs brought together by 
Dr. Emil Abderhnlden under the title of “ Uandbuch 
der biologischen AibcitsjurtbocUn ” includes, as Ab- 
teilung in, I I(‘ft 2, an illustrated work by O. Abel, 
c>f Vienna, on the m< thuds of pakvobiological reseatch 
(Ihban and Schvvm/eulx 1 g, Berlin, T021, 30 marks). 
I'he e\t( rn.rl Inrms, adapted ic*1 sp« eiat modes of life, 
exhibited by living annuals are fic* ly used as aids in 
rcstoiing fossil remains Striking examples of con¬ 
vergence air also given, where similarity of habit has 
induced an external similarity which might easily mis¬ 
lead where hard parts are alone preserved. Jleil- 
rnann’s walking Ateh.eoplei v\, compared with the 
dinosaur Oinitholestrs, is infer, stmgly reproduced, 
but is surpassed hy the author’s own nconstruction 
of a pterodactyl on a branch in the; attitude of an 
Indian hat. The appeal throughout is from the fossil 
to the* animate world, and under the influence of these 
pages we mav sec' Machaiiodus stealing through our 
museum corridors, Beleir.^oids shooting backwards to 
pierce the cnlanglcnii nt ol alga*, and ('occosteus elud¬ 
ing studv hy a wave of its long-drawn tail. In 
Liefer ung 28, which forms I left r of the same Ab- 
teilung, Th. \rMt, of Radeheig, treats of the methods 
of pal.eogeogi aphy. Paleontology is here railed in as 
an all), hut it must work hand-in-hand with con¬ 
siderations of general geology. None of the published 
paleographic maps are reproduced, perhaps on account 
of their lack of icscmhlance to anything on the earth 
at the present day This is, of course, due. to our 
ignorance of topographic details, and the author is 
modestly coAtent with a general essay on how to 
approach a very difficult subject. 

Mr. R. Liovd Prargfr’s account of the genus 
Sedum ns found in cultivation, w r hich fills 314 pages 
of the recent issue of the Journal of the Royal Horti¬ 
cultural Society (vol. 46, May, 1921), will interest the 
botanist as well as the gardener. The genus i9 widely 
spread throughout the northern hemisphere, mainly 
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in temperate countries or on the mountains in lower 
latitudes*'reaching the equator on the mountains of 
Central'Africa and South America. About *500 spvries 
are at present known to the botanist. Mr. Praeger 
has, to the‘best of his ability, 1 ansae. k<‘d the gardens 
of the world, and has lecoiud and grown*no less than 
j^i species, of each ol which he gives a lull d<M na¬ 
tion with a good illustiption showing the habit of 
• •(lie plant and situ0tur.1l details of I< af and flower 
Of this number onlv about twenty-sown aie usually 
found in English and Continent#! gardens, though 
many Of the rarer ones are of considerable interest or 
beauty. Further, there are gieat possibilities; among 
the many hundreds of new plants described in recent 
\ears from'Chinn, esprriulh from the scan eh acces¬ 
sible western provinces, are at least ninety new 
species of Sedum which are known almost entueh 
frottt dried specimens in the herbarium. M» \ico, 
which is now known to be extraordinarily rub in 
Sedums, was until recent years a terra trttogmta, and 
many handsome species ate m cultivation at Washing 
ton and elsewhere, though almost unknown in Kum- 
peait gardens. The Sedimis are notorious for the 
ease with which a s<iap will lak«' t« k* 1 and glow ; 
in many species detached leaves will prcnluce a bud 
and root itom then l>a**e, which speedily form a new 
plant. Thev aie aho very easy to cultivate, and few 
plants are better fitted t" endure adverse conditions of 
soil and moistme. 

A MAP to show tll< tilt* t >ourif\ of ini Ink in the 
Kiitkh JK1111>i 1 < with chigiam> ol production for n,jX 
has heen prepared und< 1 th«. ehiMtum of the Mineial 
Resource's Committee ol the* lmpenal Institute 
(Messrs, (j. 1’liihp and Son, 5$. (vi, ml, on papej 1 
The sheet, measuring } in., contain^ a map 

ol the world, excluding lugh lililiichs, on Call’s pn»- 
jee'tion, a nuinhe r of inset maps, ,md diagiams of out¬ 
put lor llu e hie! metals and im tallie oie>. It js 
executed on a hold scale with a view to its utilisation 
ns a wall-map for rduniu. and educational purposes. 
One striking elhrl of the tlngiaiiis to rinke n 
evident that, except in lespect of gold, niekel, and 
perhaps tin, the British Kip pin* output of no metal 
amounts to 50 p« 1 cent. of the world's output; m 
many cases the pje»poition is mm li lowci. It is a pu\ 
that the figures for a more noinial year could ii"t 
have been utilised. 

* 

C«*l\ J. Ik I.. Nofi has recently laid be foie the 
Koval Cieogi aphu al Sneiclv some* notes horn 1 m own 
experience* on the photographic equipment and 
methods of work for travellers. T hese* note-, at< 
offered as nn addition to the instructions ahmdv con¬ 
tained in the society V “Hints for Tfavclleis,” and 
are well worth the study of anvone interested in flit 
subject. For general, purposes he advocates a quaiter- 
plate camera, made of metal if possible, but otherwise 
well brass-hound, as giving better results wdth modern 
auastigmats and later enlargement to whole-plate size, 
than photographs of this si/e taken direct, with a 
great saving in both portability and rapidity of action. 
T he tripod* .however, should be as constructed for 
whole-plate cameras, and may easily be provided with 
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I an azimuth circle and compass. The lens should be' .1 
! convertible an.istigmat with a belwmi-ion* shutter, 
i K\»i sprcial “instantaneous” photogiapln -the rcilex 
camera IS re placed 1 >\ a vr^t-pocket lixcd-lOClls 
J eaimta, wliich is th* - * acme ol pnitahiliiv and sim- 
j j'liutv. The autheii d» aK abo with 01 rlioe luomatie 
i nmditieMthHts, kinematograpiiv, and sundtv uthei 
j ip i r 1 1 ■ l -. ‘ 1 Vvelopmml, ” he savs, “should always 

j I h* t.ui led "in in the fide! within about fourteen da\s 
J n| exposutc, and within six days m fiopical countries.” 

| l,o\r.-K\NGh loi coasts issued officially in the enrlv 
j part ol the autumn have, beyond doubt, been most 
thoroughly appiceiated by tin general public. The 
forecasts, issued on September 20 and 28, scarcely 
siupuo'd 1 host* who have caiefully watched the pro- 
gnss mailt' by the Meteoiologieal Otlice in recent 
Mars-, although the venture was bold. The Metcoru- 
| lo^ual WuipMm loi November contains an e.xplana- 
j non ol the long-range foie, casts made*, and dt^ls with 
j the* w eat h« t conditions which led to the forecast, 
j giving in detail the weather which followed. The 
1 e ii 1 miistamvs are s< t out hv Mi. E. V. Ncwnham, 

I who is engaged in the Koreeast Hi.inch of the Meteoro- 
| logical Olliei. An antnyelone was eeuticd over the 
j Hntish Isles and low-pressure systems existe.-d over 
' Iceland is well «^x in Scandinavia and 111 the* neigh- 
! lioin Ihum) t*f the A/oies. The.' oceMsions of similar 
I lomhiions in September were tabulated for several 
j ye. irs, and the dm alum of later fine wenthei \Vas 
j noted (en stations in Knglatiei south of the Mersey 
| anti Humber. I he' tune elapsing before the* (oni- 
; pi* te lueak up eil the* line sj k *11 over eastern England 
j was onlv 111 one instance less than a fortnight. In 
j the tree'Mi S< pli'inber long-range forecasts then* was 
1 a lempoiaiv lueak m the soulh-we-t in some pl.it es 
! on tin* seventh and eighth days. In northern England 
appn liable' lain iell on the eighth and ninth days. 

! I >m 1 eastern and cential England south ol the* 

'■ 1 lumber a definite break-up had not occur ted on 
1 Oe lober i.p I lie ten-dav forecast issut’d on Sep 
; lumber .■(> lor the southern half of tlie* kingdom wus 
S not altogether ,1 sum'sx, hut 1 lie h>ur teen-dav loic- 
e u;M loi the < .e lei 11 and central pails of England 
| issued on September zS was dee idodly successful 
Ik'vond eloubt similar for‘'casts will be made in the 
lulun ns <»p|>oi tuuitv is afforded. 

“Tin K11t1-.I1 Journal Photographic Almanac” 
makes il-. appe.uauee- as usual, and continues to be 1 
tin' indispensable book of reference for all who .11 <• 
in inv wav cone'tineeJ with the practice ol photo¬ 
graphy. Hie editor has few notable departures to 
elnonicle for tin.* past year. T he chief of those men¬ 
tioned is the piocess of desensitising exposed plan - 
so that development rday be carried on m a nun h 
brighter light than is otherwise permissible. In the 
“Epitome of Progress” attention is dire ('fed 1 Jne|]\ 
to practical detail*, as the more stti<T 1 v sekniilir 
matters are now being systematically recorded in 
“Photographic Abstracts” prepared by the Srientilie 
and Technical Group of the Royal Photographic 
Society. Wp congratulate the editor on his “Histoiv 
in Brjef of Photographic and Phoio-meth.iniral I’m- 
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for no (mo tan properly appreciate any sub- 
l< ( t mile'-'* lie is acquainted with at least the outlines 
<>i 11 ^ hhtorv. The tables given in this almanac are 

numerous that some* of the older mi's have occa¬ 
sion illv to be omitted to make rodm for others, hut 
11 ie omission i-> Inrg( lv compensated for by a list of 
those not included, with the most recent \ear of the 
almanac in whit h each mac he found. 

\ < Hl-MK At. examination of a Rih\ Ionian glass' vase 
<>t a elate approximately toon b.< , is desrrdxd in the 
i hrwtker /.rifling of November 15 bv Dr. F. Rathgen 
It appears to have hern foi nn d hv the application of 
vo ft glass to the outride ol a t lav ship), and h.is 
hi * 11 but little attacks <1 bv the soil-waor I lie glass 
wa*i white and op.iqit« , the pnviue of mkrosiopic 
whip fus* <1 spherules being **!)-.* rved An.il\sis gave 
-alii i* 73 32 , alumina, and feint; oxide, 11 7S , i.akium 
oxide, 5<S(>; jxatassium and -.odium oxides, 4 40; and 
< uptie oxide, ^ SS. 'I lie vase was dnoraled bv oval 
to circular lentaulu panes ol glas-. fusid on the 
bodv. A piete ol magne-db* from the same p* 1 md 
show ed honors width unlit at* 1 the use of a tuhular 
holing iioliumi nt with tin addition ol an abrasive, 
possibly quarts. Such instruments, hi longing to ihe 
Neolithic period, have prevrouslv bet 11 destribed. A 
ling<i~iing of mi talln. tin n also lehned to. A 
nn thud ol dt ter ling indigo in coloured fabrics, depi nd- 
mg *m its sublimation m a turn ill til tat bon dioxide 
at .’,o° C\, showed its pi 1 sent« in the Raiment of an 


Egyptian princess of the year 1000 b.c.. Indigofem 
argentea occurs in Egypt. 

Gpnkrally speaking it is found more economical it* 
utilise* the whole of the avaikible head in a reservoir 
system inf ended for domestic water supply to over¬ 
tome the frictional resistance in the supply mains, 
rather than to attempt to use it also as a source of 
power Occasionally, however, where multiple re- 
servous are used, and where these arc at different 
elevations, 01 where a (distant flow of compensation 
uafir is available, it i> possible to develop an appie- 
iiable unount of power at the expense of ahead which 
Wdlld ol Ik 1 w 1st* be waslol. An interesting example 
of this is to If* found in ionn«*»tion with the water- 
woiks of (lie lhadfoid ( orpmatioii in fin* higher 
rt allies of i he Nidd. lb re advantage has been taken 
of an (\Ming high-level n m ivoir at the head of 
lli<* \idd \alh*v. I lie new lomuir is now under 
(oiistiu< lion at a lower h\el, and the discharge from 
the highci nseivoii is lx ing utilised to diive a hydro- 
<!<iiii( plant, which will siipplv (lie power required 
foi operating tin* lopew av-, 1 mpis, ti ushers, and 
oilier machines requn<d for ilie building of the dam, 
and for lighting the impimW d village where the 
workers Will live ’Ihe p< >v\ < r-house c dllaills two 

500 h.p. tinbnu s, each dnectlv coupled to a three- 
phase alt* rnaioi of ;oo la\ 1 ip.nily at 2200 to 2400 
volts. M(*ss 1 -i \ iik« is, ].i,| , h i\* been responsible 
for the 1 otisiiui Moil 41 f tin h\<lio-< 1 * (in si heme. 


Our Astronomical Column. 


1 1 ik Jam \k\ Mi notes Mr \\ 1 " Dimimg 

w litis: “ Ihe opening nights of tvetv New \ ear 
ai» marked by an abundance of mi l< i>n, though thty 
\ nv m number at tJill<i»nt letuins, and an some- 
nmes altogelhii ob-tuicel bv clouds. '1 he b< si imu 
to look foi them at tin u next ap|x arum c will be in 
the two hours pnceding 7 am. on January 4, hut 
thev mav afso he plentiful on the morning and ev mug 
ol |auuary p This partuular shower furnishes ton- 
spieiious objiits with long flights of moderate speed 
flic laelianl point is usually m 2 ) 54, and this is 

near the northern horizon at about 8.40 pan. An 
hour lx fore sunrise, however, the position is high in 
111 e north-'ast and situated lai more favourably foi the 
distribution of meti ors. 

“ llns pirticular svsteni has not been hitherto asso. 
tinted with anv known comet, hut it is higldv piohahle 
tint it is 1 ounce led with some hoilv of this kind whiih 
existi d in past times, and possibh exists to-d.iv 

I In shower appears to have become definitely visible 
at an earlier period than usual at this it turn. 

On Decembi r 20 a bright meteor was seen by Miss 
('00k at Stowmarket and hv Mr. F S.ugenl at the 
l mvet sit v Obsei vatoi v, Dm ham. A comparison of 
the recorded paths indicates the radiant point at 
vo‘ 1 0o° and the height of the object from 72 to 
miles over the region of Surrey. 

On December 2 3 several meteors, including a bril¬ 
liant one at 8 pan., were observed from Bristol from 
the same shower, and there seems no doubt that the 
displav of Oundrantids is prolonged over a rather 
(onsidorahle poiiod, though it furnishes a really 
abundant displav over a few hours only. 
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Till*. l ; Milllls| ('ll s 11 K l he < lllsln \ G C. 700O 
has the distirntion of b* mg the most innate celestial 
object of wlih h the distant < has hmi deb mimed 
in a manner that inspires some (oiihdirue. Dr. llat- 
luw Shaplev .md Miss I> \\ Mavlxnv toiiliibute an 
ailule on it m Piuo Nat. Acad. S< i., Mav, 1921. ft 
is on a line from a to 7 Dclphmi, prolonged to twice 
the distance Ik tween th. m d he distance in kilo- 
parsecs b\ five unlc pc lubml mctliods is given as 
follows •- 

Dl.l U ..r kf) Mcilj.' ' 

(r/ Parallax-diameter correlation. 

71 Photog. magnitude brightest 25 stars. 

f>2 Photo-vis magmfudt brightest 38 stars. 

03 Integrated visual magnitude. 

• Op M<<linn magnitude of 11 Cepheids. 

1 he mean of all tin* methods gives 664 kiloparsecs 
or 217 thousands of light-years. 

The first and fourth methods have little a priori 
weight, and art* morelv used Im ause experience shows 
that the linear magnitudes and absolute luminosities 
of globular clusters varv only between narrow limits. 

In the fifth method the measured median magnitude 
is 1896, and the assumed absolute magnitude is 
- 023, derived from the study of similar stars in 
other clusters 

The assumption that there is no sensible absorption 
of light in the intervening space is supported by the 
fact that the colour indices of the .brighter stars are 
quite comparable with those of stars in the sun’s neigh¬ 
bourhood. Absorption would tend to make them 
redder. 
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Prize Awards of the Paris Academy of Sciences for 1921. 


\ 1 the-.'innual public inciting of (he Paris Ac.ttltiim 

X ol Sciences the prices tuui grantsWor m/i Vue 
au arded as follows :— 

Mathematics .— 1 lie l-rancuur pn/c to Kinc Pane, 
fur his work on the genual ilieon ,,t limijwjis • the 
Ponlm prize was mil awarded, as no me,non on ih, 
quesi ion set was received 

.. Mechanics. — 1 he Moulton pi ia-r to Kdmoml i-'omh,'. 
lor his studies on the iheort ol luiiltmg columns in’ 
fiactional distillation; the Puma.let 'pn/e m Inule 
Jouguet, for his ttoik as wi, ; .the prize 

10 tdiiiond Maillet, lor his woik on subletranean and 
mni.il huir.uiliLi,; llu Pierson-IYnm pu/e between 
Jean AuIhtI, bn ins work eiJtftied p, ot.ahilitt ,,, 
MuKiting 111 Uni," Denis Kt.iouc, lot his w,„ks on 
general and applied hull,mins, and Allnit Lhutnup, 
tor his woiks oil die ivsisiunic ol materials and his 
Study on elastic doublets. 

Ashonamv l'he _ I„,I.,n,le pipe , 0 Paul Sitoob.mt, 

lor the Whole ,>| Ids „„i|, m ... , the H, 

jamm Val/ pn/e to |, an Iroinx t, tor Ins , M>m . 
mental tv,,, k on double a.as and til, inn, ,,| dnidtd 
nicies, and bn lin studii s on the eiglilh sat, line ,,| 
Jupiter and the moon's mon,, li; (|,,. p, llll( ._ 

" ’ll Inn r prize to A 1' D C,Ini, !,,. las ,,sho- 
nomit il \v<nk .is ,i w hoji 

Gcognifihv. - Ilu t ,at pn/e |„ I.. Peine,, |,„ 

his work m genie,t, eoniiMiion toil, 

the measure:,,, 1,( ol ,,n an ol jnendi in in , mi,. 1 

Amerna. In ilie aim m e . ,1 i andidaii/i, lullilling ihe 
ecu qx'.'ial cor.tlilions ot tl„ h.u.ulei, i|,e I elub.iii lie 
foundation is not ,n\ ai <i. <1 
A avigahott . Ih,' pti/p ( 

William Lotli ( join) liarusi, 
veiled uilh navigation, * sp« 
guiding •ships mto pot n 
francs), lot his woik on 
pri/i lo Paul Dunianoi 
initiation ol a < M t> i j, m 
COinbtiMion motor 
Ph V'/i i I he < 
herl, for tin who 

Hdbttr jm i 7 t' to |« 

on 1'k‘clt m al tin or\ and w n el 
phonv; the fhnn dr I\, m ] 
btorce, for his . xp< rimcnt d r< 
chemical equivalent of -liver 
photouirlrv of ( jf( t, i,- I.nnp., 
of till • haimonies u*f an al 


his 


It am s lx tw i i n 
inventions ion 
i iallv lor his method of 
md Rene M(mi\ (.moo 
l adlo^omoii|C(i \ ; the PJuJllr\ 
"i Ins nil moil on (hr dele r- 
»l gi m i al fallout of niti'i nal 

■ astou Datin' pt I/i to Cm ilR. ( lU ,h 

1'“ of iiiw oi k on i !< i ini n\ ; the 
• tn H ipi isti 


h'Hii' \. lor Ins boohs 
ss telegraphv and tele- 
pn/e tf> Paul do la 
si an hos on the i Io< u o- 
Vshng ol dicli ms, 

and tin don nmiiahiui 
,. ,.-.‘O’l n Mini; i uunit ; tin 

Hughes pn/e h, [' >se| ,b Hellien.M, I, , r Ids w „rk in 

tMreles.s telegraph' , ibe Clement Fhh\ leumldion 
t,, .Maurice d, Itmgli, , !,,i die coudiunt! e*n ,,f his ie. 
searches on the X-rn\s. 

L lie mi sir v. -TIm Monhon pit/< (I'nhciltlu Tiades), 
to the Into fan ten Villr (j S ,,o ham.sk for his work 
on poison gas; |< m Pougnet receives m honourable 
mention (1500 banish tor his contribution to tin 
chemical studv from tin manufacturing point r»f \u\\ 
of sonic ihcmical war products; the J<*.kct pi i/e p, 
Jinn Fugcne In ger, for his rcse trohes on organic 
chemktn ; the Cabours foundation, eAcomagi-mcnls 
of 1500 francs to Charles CV.urtot, for liis nseatdus 
on the fulvrnc xeius, and to Charles Dufrniw*. fot 
his- work on ethvhnu stm oUomerUm ; the Herthelot 
prize to Mnte. Ramarf-I,uca s , for her work in organic 
chemistry; the Houzcau f>ri/e 10 Pierre folibon, for 
his researches in inorganic and phvsical chemistry. 

Mineralogy and (Urology. —The Cuvier prize to 
Alexandr Petrovu* Karpin«kii, for his work in 
pnki'ontologv and gcologv; the Defes.cc prize to T.ucien 
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| M.iut, loi his g'ulogiial woik; the Vkloi Kauhn 
j pi wr to.I vuiis Mcngaud, loi his memou . “ Richen lies 
l gLologikjues, dans la legion tanlabrujue 11 , the Joseph 
S i.abbe prize to Rdouaid Allied Mat lei, lot his new 
Ui-atis» v>n sulrtei 1 ailean walei. 

| lu»hin\. I hi Disniazn‘i«s pii/C to Kobt 11 Douin, 

1 loi In,, HM.ticliis on the Maiih.mtia, (he Montague 
1 pi >/■ hetwtin Rt ne .Mane (1000 hams), loi his woik 
: mi tin- mviologiial lkna oi noith'in Alma, and 

I (1. I hoi < t (y>o banes), loi his mcimut entitled It 

1 dev* loppenicnt et la biologic des giaplmlei's eorti- 
! «ok s , ih* lhoii pt i/» to Samuel llm bet, |oj his 

: 1 isi an lus on tin M \ \ont\c« tes ol 1 ’iame; llu; de 

i (*oim\ pi i/e to llenii t henmvon, toi tie whole ol 
i his botanii al 1 esr.jn cIm s , the Jean de Kui/ de 1 avisou 
• pt i/i to Raoul ( 1 ugh' Ih, loi his memou on n ot 
j lespiiallon and the application of th<s( rvsi.iullis to 
llu mllm nee of the soil on vegetation. 

Iwiouny tinJ /<>ol<n‘v Die ! >:i li.mu Machado 
pu/e to J1 air Viinc, lor his sludies on the jrigmenls 
ol tile 0 <iapod uiN iiia; the Savigny pi 1/e to 
Aimaiul Riijnpl, lor his rise.urines on the growth ol 
1 oi al. 

\lnlnmr an</ Afmyn. Moiitvou pi 1/1 s to Kmile 
Roufiaml (,’vhi hatiisg |<n his Work nlating to 
p.dmii’iu 111 hi aim, < 1 lotm Sum and Raoul Meiciei 
( • ,,1 >i > tiajus), foi thin im moil on ‘l.e servile d»‘ 
saute du gioupi d’aimiis hayolle en Iijlg," and 
kdoiiatd I >oui ill lie (.’^n) li mis), loi Ins bool; on the 
legion il anaioiuv *>l the doimsin animals, pail 3, 
tin pig 1 lonoai .d'ii mi DMons (1 ^10 li.mis) to 
hdou.itd Antonie, (01 liis woik entitled *‘ l.cs rectv>- 
lolitis gi a v 1 s “ , Mm Rubinstein, loi his piailu'al 
tie nisi o| oiologv and set oihaguoMs; and Arthur 
\ ei n< s, for his arias ol sv phthmelrv. ( nations to 
Jaiqm s (' tries, loi liis work ‘ l a dvsentejie amibienne 
< t h s entiiuts i.hionu|ins de gmiie"; to hcin.md 
M.isinonteil, |or his uieinou ' lVs Inn lines dia- 
ph\sinesil» l’.iv mi In as " , to Huip Minard, lor his 
imimn spin gnu*.inanonu n.t , and to llenii Vein, 
lor his woik on Monvci an viletinarv juthologv. An 
1 m on 1 age 1 m nt ( moo li am s) to M He. Vugustine h oi get 
( Haiiia’h, bnmdi r mil diteetoi ol la renim niton 
<le la paH'lr , tlx Bar bier pn/e lo Ki nest Sm quhji^e, 
lot his tcs< ,in in s on gas g mgr* ne . the Hnant prt/e 
(^i)on Irani s ;iu utmilaled mteri si) to Kdoumfl D\i).iiilm- 
H« .uimei/ and b.d* ni.n <1 joltram, Im then work in con- 
m t lion with an online d< ol huhmm plague, the 
(todaid fn i/e to \avi«'r |)* l<>!e and \ndre Chalier. for 
111* 11 mnnoir on imigenilal (uhet (ulosis; the Mege 
pri/e is nm awarded; the Hellion pri/e oounllv he- 
t\v*'*n lAienm (omstous, lor Ins practical treatise of 
oiuhir hvgicix*, and (xotgis Rosenllial, for his work 
011 tr.'u hi o-fistuhsution ; the Ha run Larrcy pri/e to 
ticoiges I'eirv, foi bn tlx nioir on aviators’ djsi ase ; 
the Aigut prt/e to hiam.ois Foveau de (.'outux lies, 
lor his woik on indium and X-rnvs in lonnection with 
gvtuei ologv. 

Phvsiiflofiv. d he Mon tv on j>ri/e to H< nri Hi^ion, fm 
his woik on the reflexes; the T.alleniand prize lo 
(ieorges riuillain and Mexandre HanV*. for their hook 
“Trav.iux neutol*>giques dc guerre”; the Hhiljpeaux 
j>ri/,e to Kdouard Grvnleltt, for the wfiole of his woik 
on Ihe nnatomv and phvsiologv of the verb br.de tv, 
the Fanny F.mden prize is not awarded. 

Statistic^.— The Mont von prize i<v Gabriel 1 etain- 
Utrier, for a brtok entitled ‘‘Two Years’ Work in tlx* 
Yonne during the War.” 

History and Philosophy of Sdence.- -The Hinotiv 

prize to Alfred Rouxenu, for two books entith-d 
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“L.umnc before 180O ” and * Latnn.ee after 
I Soft ” v * 

Medals. J he Arago medal to Auguste ) > avic, for 
ill* iniiiinH service^ which he has rendered tu science 
.iik! in b ranee by his explorations in Indo-China. 

(t<'}jrral Prizes. - Prize founded bv the State ..Grand 
p> i/e of the physical sciences. No memoir was re- 
n ivrd on the subject set, but two honoui able men- 
tesis (1500 francs each) are awarded to Paul llonnrc 
I mI'-I, tor his works on the pakeobmanv ot the Paris 
Lilian, and to Pierre Marly, for his "1 cv arches on 
• In h»ssd flora of the ('aninl The Petit d’OmiOy 
prize (pure and applied jn.itheuiatirs) to the late 
< n orgi Humbert, for his woik .as a uhuli ; the Pint 
d’Oimnv pi tzv (natural science) to Man Him Boole. 
I01 the whole of his work in paheonlolugv ; the 1 < 
t <>nti prize to Georges < 'laude, lot his numerous in- 
v* utions and applications of sHemc to indushv , the 
I'-.m Reynaud prize to the late \vcs DH.igt, for the 
whole of His siientdic work; the Baton Joist ptt/r 
to Jaiqurs DuUaux, for Ins irsearihis and no moirs 
on colloids; the Pat km pti/t to heinand de Monti wus 
de Ballon 1 , for his work in m ismulogv ; tin Saintnui 
pt i/e to Picric Boutioux, for his woik in in.illinn.ilu , 
and the lustoi \ and philosophy of simiri ; the limn 
de P.irville pi 1 /e to Camille Maituiot Lug.itde, for his 
puhlu ahons on aviation motors, the Lomliampt pi 1/1 
to \ugustin Damiens, tor his n m an his on t H« 
hiomint. existing notinaliv in animal tissitis, the 
Wilde pri/r to Ferdinand (‘ami, tot his stink of i]h 
| ov>ol hi vo/ou ; the (riisfave Roux pi >/» to I mu, Ll>|e, 
foi Ins mer< 01 olognul work: tin '1 Imi It I jui/i to 
\dolphe Rielmrd, for his work m hibhogi q>hv 

Special boinuhlhotl I he I ,.inne*|ongue tound Umn 
(aceuimdaied interest) between Mines ('nsioand Rut It. 

I he I.aptace pri/e to Pieire Ruir Kii.ird and pan 
Louis Joseph Ldmond Beilin lot; the t. I*. Root 
pi i/c to Pieire Rem- Riiaid (750 francs), [e.m Lotus 
Joseph Kdmond BerthHot (750 Iranis), Millet R.iv- 
mond llippnhte ('lewis Duhame.mx (^<>0 fr.mes), 
Phne Jules 1 ion (500 irancs), Jean Pierre Paul 
(’hapouthiei (750 francs), Jean Gustave Marie dc Sr/e 
(750 fiancsj, jean Kmile Leman net (500 ft.mrs), and 
(Liston Albert Oudotte (500 banes). 

I he Tremout pi i/e (1000 francs) to I ouis P. <‘I«ic, 
for his woik entitled ''The Applications of At ual 
Photogrnplu the Gegner foundation (arrcais of 
interest) to Krncst Lehon ; the Henri Bei ijiicret pri/e 
to f’amille Flnmmnrion, for the whole of his work; 
tin' Charles Boinluud foundation to Mnximc Menard, 
for his work in »adiographv. 

Ihc Ronnparte Foundation -~ 'l' tic lommiltee has 
examined twelve applications Filr grants from ll.is 
fund and reiommend the following* -(t) ?noo francs 
to bemand Blnnchct. for his tesrurches on the det died 
geological structure of the FxorHnx massjf (High 
Alps'); (W 10,000 francs to the Fed/t at ion fium,uise 
des Soiirjes des Sciences natutellts, as a cent ubiilion 
to the publication of the “ 1'aune de loanee.” 

I he / ottfmiil Foundation. — (1) (nanls to establish, 
incuts menhoiiid bv the founder 
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National Mmseum of Natural History.- 6000 francs 
to Paul Lcinouie, for geological rescan lies on the 
Paris basin. 2000 francs to Ferdinand Le Cerf, to 
assist him in pursuing his researches on the zKgc- 
riidae b\ the study of (he collections in England. 

National Veterinary School at Lvons.-- 2000 francs to 
this establishment for completing the grant made in 
iqiK for the purchase and installation of a kinemato- 
graph toi teaching pm poses. 2000 francs to Francois 
Maignon, for his rescan lies on opotherapy and avita 
minosis 1500 Jinncs to Arinand Ponberet, for his 
studies on inubs. «• 

National Vitermurv Si h00 1 of Toulouse. 3000 francs 
to jean Semhail, Andie Marlin, and Robert Lasserre, 
for their rescan lies on \ arums paiasites of the Tou¬ 
louse legion and th< diseases caused bv them. 1500 
Italics to Charles IlerMeilx. for his studies on the 
transformation <*l chloiophvll in animal". 

{2) Giant auoided to establislnm nts called to the 
committee of the foundation by the Piesidrnt of the 
Institute . 

Conservatoiie national tics \rts el Metiers.— 3000 
hams to Icon (millet, lot an institution for the 
-(ud\ migmti'in uid tin 1 \ immation of metal 
tract ures. 

($) Giants made on dit»cl apphcttinn. 

Oooo bancs to Louis Bi/\, for his researches on 
the application to surgin' of ihc data acquired in 
genital h irteiiologv 

2000 li mi's to [ .1 nits Bed) 1 ! 1 >i the stuck of the 

burn 1 ot lie Setn. b ism 

;ooo ti int- to tie Son He des \mis dti Laboratoite 
(i< s t’.-'S os mi 1 b.uuqin s ct inH dtui giqiu s vie (Juenobb', 
to conliibut« to til* oigani^ation of a laboratory. 

^noo hauls to tin Journal Jin (>hsrrvateurs, 

2500 fianis 10 lean ('haiM)l, fm the purchase of 
instruments to be placed on ships in the Navy in 
\in\ of oeranogr iphic researches. 

^000 franc s to Hem 1 1 Ic'landres, for his studies on 
(In ionisation of the air. 

noon fiams to tie Lc«> 1 <* siiperieurc iPAeionmitique 
et de Construction nnVIianiqtie, for the purchase of u 
Lr Chaleliir app.natus lequmd for the milrogrnpb'n' 
studv of metals. 

10,000 francs to tin* Federation franyaisc des 
SiXielis d( S Sen lues nalundies, for the publication of 
t hi ” Fauna de Ft ami . ” 

Sooo flam's to the Institm agrinde dc Beauvais, to 
develop agricultural ixpeiimcnts. 

4000 fi.Hies to the Institm imlustriel du nord de 
la France, to improve the scientific equipment of this 
establishment. ^ 

toon francs to Arinand Lambert, for the revision of 
the ral< illations of the catalogue of fundamental stars, 
10.000 francs to the Observatory of Ixsarn, to en¬ 
able it to resume its normal working. 

s^ooo francs to (lie Soc’Rt^ de Gi'ograpbie, for the 
f ublicalion of various maps. 

1; ooo bancs to the Arndemie des Sciences, fc»r 
piinting the catalogue of the inventory of the scientific 
periodieals of Paris. 
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Anthropology at the British Association. 


CFCTION H (Antlnopologv) met under the presi- 
^ denev of the Right Hon. Lord Abcrcrombs, Sir 
lames b'm/cr. who had been announced to preside, 
finding himself unable to attend the meeting Owing 
to the late date of Lord Abercromhy’s-.acceptance of 
office he had had no oppoitunity to prepare an address, 
mil tlie sectional programme consequently lacked tins 
impoitant item, upon which the success of the sectional 
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proceedings largely depends. Notwithstanding this un- 
lorlunnfo omission, a full and interesting programme 
attracted good audiences and gave iisc to much valu¬ 
able discussion. 

Of the three organised discussions included in the 
programme reference rtas already been made in these 
Columns to two, namely, Sir Richard Temple’s appeal 
for an Imperial School of Applied Anthropology and 
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i lie discussion on* “The Origin of the Scottish 
People, *' held in joint session with Section E (Geo- 
giaphy). # ‘The third discussion--on tou mism - was 
initiated* by Sir William .Ridgeway. Me -said that 
some years ago he had pointed out \hat v« gelation 
^pints and t&temic beliefs were secondary to a primary 
belief in the continued existence ol the m>u! alter 
d< ath and in its transmigration. he s.-Tt redness ot 
certain rocks, trees, plants, # aud the like denuded 
u}K>n the belief that tlitty wm the abode of tin 
••spirits ot those who* wen* buned until t or near ihnu 
or were killed neat them. 1 oieimsm arose bom a 
hke bedief. Till: bodies ol die depd win lilt !o be 
devoured b\ wild beasts, and it was believed that 
the spifith inhabit! d linn dev minis In otlni cases 
it was htill be hew d lliat the spirits c'l the di id intend 
or dwelt in eiLim animal- oi bets sn William 
Ridgeway's the ours appiaicd to b< g» mi all) accept- 
able to Ills beams wilh lie ew upturn ot hr II.ill- 
land, who, without eni.ting into a detailed di-iu^ion 
ol the evidence in support ol the tlumv, pmntid <»ut 
that it made toUmiMii l,m i than. and dependi nt upon, 
tin? belief in the nnnioitalitv o! th( i sou!, which is 
not a piimaiy or fund mu nt d belief m pinmlivc 
religion. On the othei hand, l)i Rons give ulmli- 
hoarted suppoi t to Su W illiam Ridgi wav's uiw, 
laying pail uniat stiess upon i!u dimwit of n- 
mcarnation. Toteimc peoples wru am-i liom latmg 
their totem, as it would be cannibalism 1 lie suong 
impression made upon tlii lommumtv !>\ the petsnuahlv 
of the atnestoi with whom tin lolt mu tub m lgm it<d 
suggested that h' was ihi m pi■ s« mati\< of a Inghw 
culture coming itoni outside the lommunit) Di. 

flacidon Suggested that tin heio-rull ot Kddvsfone 
Klaml, which bad Uni nwntiniud .m witting aiioss 
the lofomc cub, w.is pi oh i Id v a graft on an i\u h« r 
In nt- oi am i sloi-i ub I >t i ion ild Mac Ki n/,e 
pointed out that hi hit- ionm<!«d wilh hoh tins 

and other ob|ici> did not mn^saiilv lomiole a 
loti mu hi Ji<l, and Mi 11 \ Migi oil li'fetied t<> lln* 

.absence of toll mo 11 .li'ionc. tin pi opli s of Wist 

Aft irn. 

\nnmg other ellinngi iphii.i] |>apeis i ousuh t.ible 
interest altaihed to tin two i aiiiiiiiimuth.n- 1.\ ih< 
!<i \. | Rosi in , d< aliuu with woik ol tin M.nkie 

Ethnological Fxp'dilion i<> l garni i Of ih<si, one 
gave a popubu mhiiiii.iii of lie ia suits of mvistiga- 
tiotis among the peoples of \nkole and Btmvom iml 
described in detail the milk o lemonial of the dominant 
pastoral tribes. Tie suggi s(wl that tin sr pi nples ma\ 
be connected with the tialli, and through them villi 
ancient Eg\pl Wherever tin v an found tluw an 
the dominant imc, having subdin d and enslavad llir 
aborigines. In some districts the' avoid inti i - 
in,image, and the tworbaih dilfi n n( cited r.ic'r s ire 
found side* hv side Tin expedition had vinrmlnl in 
finding a line of dwiimiution between tin pastor,?l 
people of the Rake region and the Rom di, Nandi, 
and Masai ttibes, who are of lln same <n igm In 
Mis second paper Mr. Roscoe dealt with tin death 
ceremonies of the tribes of tin Take region, which 
are based u|>on the belief in ghosts the 1 only super¬ 
natural being in which the native hcli< ved The 
Bflgcsu are ceremonial cannibals, and eat their dead 
lest the ghost do harm to the \oung pc opli of the 
family. In Ankolo, Bumoro, and Buganda the* ghosts 
are propitiated by various forms of offering. An im¬ 
portant paper bv Mr. T. F. Mcllwraitb also dealt 
with Africa* death rites. As the result of an analysis 
of the ceremonial of West Africa and the Congo, lie 
suggested that the sporadic custom of preserving the 
bodies of chiefs, combined with the occasional use of 
n coffin, fhe anthropomorphic figure, and sometimes 
the use of representations of the deceased, point to 
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j ilie* possibility of intlucnu. fn.ni ancient Egvpt, which 
: may have spread inland from the coast, ibis would 
account tor the absence ol snmku pr act ices m bast 
Atiic.i. 11 , howcvii, tin* diffusion took place bv land, 
their absence m lhai .tn.i would In due to tin mllu\ 
ot tlu pastoinl lnlh*s. An inieiesliug paper hv Mi, 
b. \\ . II Migeod dealt wilh 1 1 n emnionial avoidance 
vd Contact wilh the giound .w practised m dilb'icnt 
p<u is oi Aluc t on a variety of ou'a.-iuiis. 1 he nuthoi 
w^s not, how evil, ,d)k to suggest an\ one genual 
1 ‘ as,>n tin the pi notice A 1 oinmnnic itiup presented 
on bidi,dt ot Mi. M. \\. 11 ilton-Smipsun described .1 
pi imitiM w itu-clock “ in tin form of a bowl in 
use among the Shaw ia ol AlgU’a. In the hoitom 
ol 1 hi bowl is 1 hole through which wain pwietiah-s 
Until the bowl lilU and sinks lilts ‘ clock ” is used 
m t on net 1 ion with the* regulations of the w atcr-siipph 
lor litigation, inch landowner is entitled to a definite 
mimhi 1 of “sinkings,” after which ihe wain is 
tinned oil 1 lie bowls, which are the ptopiilv of 
lie immmmiu, me now ol 1 1 11 made of /me, but old 
specimens hi ol be.u« n 4 upper. The auihoi attributed 
a c oiisulei ,ibl. eel 1 1<)ciif v to this method of limc- 

nn .ism( nu nt » 

Mr \\ II. R. Rivws desi 1 ibed 1 1 1 <* Melanesian 
M'Imii of land Iwiute, wilh ■ pet ial teietence to the 
customs of \mbnm mid I'ddv stone Island In tin 
pad ilnii d sikh ties nl these islands the xvslem of land 
tenrin i- esswili ills communistic, and agrees with 
the t\pe of iiimie found in (he tnaliiliiual parts of 
thi mhipilago ()n 1 he otlni hand, ownership ol 
Hu'' ma\ In- is^gu<d to individuals by a religious 

• eitiiionv, mil is distinct fiom owmtslrip of the 
land. I)i Rivu J s held lh.it the s\s|«m was a Coin 
pto.nisi formation between the «omuuimsm of ,ihr 
imlig-nous popul ilion and (lie imliv ulu disnt of imim 
gi mi- Mi. la w is ‘spenc e discussed the sources ol 

• an kiiov I- ilge of lie* i< ligion ol ancient Mexico 

\spc 1 is of Si oiiisli folk-lore for mc-d the subject of 
iwoionmmnii ilions (dumi J A. Mne('ulloeh deal! 
with tin a (t it tub ot sixli enlb- and si v eiUerntll-c c'littlf v 
lolk lore to Ian us mid w ilclies, attiibuling tin* 
common bin w Itu It the people placed upon fairies and 
witches abki to the ecclesiastical attitude which 
i»guided them both as equally connected with the 
povvcis o| dttkiMss, .aid I )i. Donald MacKeii/ic 
di-ens-cd the p< c uli.ir fi atuic s of Scottish folk-ion-, 
with special reference to its ditf«t ene'es ^ om that of 
Inland, and tlu* evidence which, in his opinion, it 
exhibited ot cultuii diifling it in interesting to note 
that win h.is pot k was eaten freely in In laid fiom 
tli ? 1 (Liun of bistors, U was, and in cttlain localities 
still is, tabu 111 Scotland. 

\]> 11 I h mil the discaissUMl oil “The Origin of tin 
Scottish People,” only two c ommiuriealions dealt with 
the pin Meal bide of the science, but both the«,e wen* 
ol c oMNulerabli inten st. Di Nelson Annandale ex¬ 
hibited photographs (,| pbvsual types, part cjl a miio 
whit h bad been ioimed in the Zoological Department 
of the Indim Must urn at ( aleutta, and suggested ilu 
institution ol -imil ir series m oilier localities foi 
edmational and scientific purfeases; and Miss llnning 
< 1 1 set 1 ssi'd tin* necessity for recognising modilieaturns 
m tlu* standards of race distinction m the* case of 
women, particularly in connection with tlu* ages u 
which alterations lake place in skull Joim, in tie 
shape of the head, and in coloration 
The archaeological paiJors presented t(' tlv *-ulu>n, 
as is usual, attracted considerable attention, and with 
good reason. Prof. Baldwin Brown, in a paper of a 
more philosophic type* than is common in tin* pro¬ 
ceedings of the section, discussed the rationale of 
primitive art, with special reference to recent dis¬ 
coveries, and pointed out that, being of practical use t<- 
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the individual and the race, it was, in a sense, forced 
on ihem. It was thus in conflict with ihe idea of 
ilu itcidnm of artistic activity the corner-stone of 
cut rent artistic theory. Mr. Miles Burkitr describe <i 
th«* new painting ol I’.ikeohthic age- found in the 
lh rem an wive of Trois Frercs. 'I lie painting por¬ 
trays a number of animals arranged as a frie/e and 
tiie figure of a masked man with stag’s antlers on 
Ins head and with a tail which the author compand 
with the early (.allic god, always shown as masked, 
and ilu Cretan god of Mimem turns I his figure* 
elicited some interesting ifinalfrom Miss Murray 
on the possible existence of a witch-cult m Pukeo- 
Inliii times. Mr. Leslie Armstrong exhibited a re¬ 
production of tin* engraved flint found last vear at 
< it line’s Graves. 

\ s a preliminary to the excursion made by 
members of the section to the excavations on 'Ira pi am 
Law, Mr. Alev. 0 - Curie* gave an account of the 
earthworks and settlements on tins site, and described 
the magnificent hoard of four th-centui y silver plate 
(lis( overed I hr re and believed to have foiimrl part 
<>l tlo bool \ pillaged l> v Saxon pit ites from < • a ill 
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Among other communications on archaeological sub¬ 
jects mention must be made of Miss Murray’s account 
of her investigations m Malta, which brought to light 
the site of a megahthic temple at Boy t*n Nadur, on 
the Bay of Marsa Sciroecu, and Or. T. Ashbv *s account 
of the year’s work in Italy and Tunisia, which h.is 
given us, particular ly at Ostia and Pompeii, much 
fresh evidtnee as to Roman domestic architecture. 
Mr. }. Whuiinough dealt with the functions of 1 fit 
Rehtia, the Vein tie goddess of healing, suggesting 
that the so-callt d * nails” and “wedges” associate?!* 
with the cult an* to bo explained as a specialised type 
of votive hm-pms with pt ridaiil a\r-shaped talismans. 

Mr. Strmlrv C.isson gave .1 descriptive account <•! 
a journey thiotigh Matedom.i undertaken under the 
auspices of a committee of the Association with a 
view* to atc Ideological investigation. Excavations of 
a «emeterv at ( llauedut s 1 produced a large nuillbr r 
of objects of tlie Iron age, including bion/e orna¬ 
ments, [»ot(er \, hand- and w h<*< 1-made, some gold, 
and a little iron. 1 hese finds throw an interesting 
light upon the culture of Macedonia and its relations 
with Greece at this period 


Valency Bonds and the Mechanism of Organic Reactions. 


T N recent Near*, the significance of the < oiiv 1 nltonal 
bond in the structural formula- of organic turn- 
pounds has Ii 4 *en the suhjict of much speculation, 
more paiticulailv in refe*re nee to the view that the 
I Mind corresponds with the held between two opposite 
e It tlncal 1 barges assot kited with the cheimiallv com¬ 
bined atoms. 'Hie e-lech real enmeplion of the \alenev 
hojifj has been further developed in .1 v<rv interesting 
rn inner bv Pi of. A. Lapwoith (Manchester Mirnoirs, 
\" 1 . 64, No iqjo) with the object of explaining the 
meehanism of the 1 reactions of otgmit e-ompouriels 
(Vrfain reactions, sue h, f<>t example* as those of 
carbonyl compounds with elerh olv te s, suggest tint the 
carbon atom of the carboml group is mnip electro¬ 
positive* than the oxygen atom of this group, in that 
the earbon atom invariably enters into eombination 
with the negative ion. The telilivo poke <harie'te*r 1 
which the two atoms seem to display at tin* moment 
of chemical change may (lilts fie indicated b\ iseiihmg 
F and - signs to the carbon and oxvgen atoms 
respectively. Olhe*r reactions— for example*, tin aldol 
reaction--suggest that the hvdrogcn atom in the group 
:<FI-rO* is* positive relatively to the cat bon atom 
with which it is in combination, and if would there¬ 
fore seem that the* group in question can be ret re¬ 
sented by tiie formula 

ir*c*r:o 

in which the 1 contiguous caihon atoms have 1 opposite 
polarities, iheie is a good deal of evidence in favour 
of tlu* existence «>f such latent polarisation in pairs of 
contiguous Carbon atoms-, and of the view that the 
i atbom I group tends to develop alternate negative 
and positive polarities in all the carbon atoms of any 
chain with which the 1 eaihonvl group is associated. 

Similar effects are produced bv the *N() 5 , -SO,*, 
and *CN groups, and it would seem that the divalent 
owgen and tervalent nitrogen atoms arc? the directing 
or “ kev atoms” to which the development of the 
alternating latent polarisation is to he* referred. The ! 
halogens are much less effective? than oxygen and 
nitrogen, whilst hydrogen appaierrtlv exercises a 
petceptihlr influence of the opposite kind. I 

The extension of the influence of the “key atom 
over anv considerable range seems to require for its ' 
fullest display the presence of double bonds, usually j 
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m conjugated positions J lu conjug ited structure of 
aromatic compounds dTotds ample scope for the 
directing influence* of tin 1 kev atom,” and the he¬ 
ll iviour of arom itir lonipoiinds is quite in accordance 
with the pi(‘dictions of the unde riving general prin¬ 
ciple to which Lapwoiih has tin* name of the 

'principle of indue cel Lit* nt polarities ” It is shown 
that this j*1 uk 1 pie 1 (fouls ,1 \<t\ plausible e xpl.illation 
of m inv groups of \v» IMamu n Mentions 

The* mechanism of oiginic m-.u lions ts also dealt 
with in the same volume (No 4) bv Prof. R. Robinson 
in a piper on “T lie Conjugation of Partial Valencies ” 
I he views s put foiwarel h\ (his mthor have a close 
connection with the above theoiv of the development 
<*f latent atomic pol.u isation l«v indue hon It is 
assumed that 1 endive (activated) molecules ate those 
m which a 1 carrange ment of vabmies or a change 
in the position of the elections has taken place. Such 
^arrangement or change? in position is synonymous 
with the development of p 1rti.1l valencies’ To’ illtjs- 
hate bv a simple- example, it is suggested that whereas 
the* normal limb title of hvdrogin cbloTule* is repre- 
sinted bv (lie* formula 11 *'' 1. the'' activated molecule 
is svinbohst'd bv • , • H • ■ • (1 • , in w liu h the dotted 
line's represent partial vakneies of which that of 
hvdtogen is positive and that of chlorine is nega- 
tiv<’ Ihe author shows th it the mechanism of manv 
important iiactions can b« leadilv interpreted in terms 
of such aefivate-d niolee nb s, fn particular, mention 
hnav he- made' of the nhenome-nrr of conjugation, the 
rein<-se nlriti"n of whie fi is considerably simplified, 
whilst at the same time the* conception of a con¬ 
jugated system is widely extended. From the 
authot’s point e*f vie-w. conjugation consists, in fact, 
of the- transfer of a free p.uti.d valency (or 1 »te nt 
polarrtv) to an adjacent carbon atom or to other 
carbon atoms more- widelv temoved, and in theory 
there is no limit to the transmission of reactivity 
within the limits of the- molecular aggregates. 

Whether it is preferable* to speak of the induction 
of latent polarisation or the* transfer of partial 
valencies is not a matter of the first importance; it 
innv he taken for granted, however, that the views 
outlined bv Lapworth and Robinsnfl will be of great 
value in obtaining further insight into the mechanism 
of the reactions of organic compounds. 

H. M. D. 
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Agriculture in the Maryut District, West of Alexandria. 1 


THE cnubt district King to Uk vr>t of Alexandria 
and known as Mareotis was wall knowd in | 
(ar.eco-Roman tinifs and loi long aiu i for ns gardens , 
and vineyards, and even down to tin tune of tin ; 
Arab historian Makiisi figs ami grape*. Uom then* 1 
were sold in Alexandria. For *e\cr«d i»nuin<->, hw\v- 1 
ever, it has been a barren waste except ioi small ; 
pitches ol bark) raised bv* tin nom.id \iabs m tin 1 
nTore-favoured spots win n the winter nuns are plenu- ! 
iul. fn the report und< i notice m .uuwiiit n given 
of an examination mark* 1 >\ tin* («olt»gu\il Survey 
aid the Ministry of Agriculture ot Egypt to deter¬ 
mine whether the area olhnd .m\ pnisput ot a ' 
remunerative return from di\ farming --i !n»m imgn- 
lion hv the extension ol tlu westernmost cand of the ! 

delta system, the Nulunv.r 

The district which tIn n port co\»is is a belt aboig \ 
15 km wide on the shoie <>I th* Mechti n .iihmii, and , 
it extends from Akxniuliia to a pomi ibout too km. , 
to the WcMvvnid. .Starling horn tin- sra.dmie. then 1 \ 
is, first, a series of white dum* hunied of ‘'in.ill i 
rounded oolitic grains which, hv tin* .ilIiou ol the* , 
winter rains, unite to ham missis of more compact } 
rook. Behind th(s« dunes, which do not exceed i 
Id metres in height, is a narrow ck piession which J 
is of considerable fertihtv Faitlur inland m a higher j 
limestone ridge, where numerous ruins indicate* that j 
it was once well populated. The* main depression lies | 
behind this ridge, and k about ^ km w id* ; hgs and j 
barley* arc cultivated c-n the. slopes on cither side ol 
tlu"* saline marsh which occupies the central portion 
ol the depression. 

The rainfall, which is limited to the months ; 
October March, \ at ics c niMil* 1 ablv from \cir touar, 
ranging from 100-^00 mm , and if tarn is scantv in 
November the harlev. which is sown as soon as the 
Octobet rains cm cm, nuv v leld a \ er\ poor crop. 

1 “ llir S.»iU nn i W a. r '•m,,,) ,f n \I »r\ *»t Unin<_i W’r I I ' 
Anxcntlnn.’ lty Dr W t 11 u;n- .1 1 l I* 11 1 *. i* s U mo C.norrmiHt 1 

I*iess, jQat ) 


Fisheries 

S OME notable papers mi marine biology of interest 
in fishery inv< siigatmns arc contain* <1 in ihc last 
number of the journal of tlu* Mai me Biological Asso¬ 
ciation. Mr. IT Ford takes up a maltu that his 
hithc'i to received vtv little attention -tin hfe-htstoiy 
of the dogfishes'. Ncvv that these animals ate being 
utilised as human food (partirulai lv the spur-dog, 
which enters 11 ic hiarkfis as “ Hake ”) tlu*ir biology 
has utilitarian value, and this paper is. then lore, of 
much interest. 1 he author deals mainlv with phases 
in the* reproductive* cvcles ol the ccunmon species (tin* 1 
spur-dog, the rough-dog, the nurse-hound, and the 
sweet-william), din* spin-dog and nm se-houncl an* 
•viviparous, and thr prolong'd pi nod of mcuhati<»n m 
utcro deduced by Mr. Ford will coine as a surpnsc to 
most readers; this, in the case of the* spur-dog, may 
extend to twrntv-fivc* months Biologicallv, the re¬ 
productive processes in tin* dogfishes are of immense , 
interest, and one nriv hoj>e that Mr. borcl may con¬ 
tinue his investigations and give us much needed 
information ns to tin* natural histon and physiology 
of these animals. 

Dr. Marie Lebour continues her well-known work 
on the food of baby fish. Quite lately thk "ubjert has 1 
lvecome one of cjftraordinorv importance in fishery 
investigation, particularly in view of the implications * 

• Tocirnat of the Marine Biological A*«onauon, vol 12, No _. Plymouth- 1 
September, iqar. 
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l ull details an* givin of the ph\>iud ihaiactci of 
tile soil ;n many puts ut the district and at \aiious 
depths, bur what tonliols all extension oi vegetation 
is the presence oi intense I\ sailin' water at ot mar 
sea-k*\c*l. On account of this the cultivation ot any 
considt t ahk* area is diftuult, and tin* Aiahs aie able 
to utilise* 011Iv the more* favomed spots to raise their 
c 1 ops While it si ems pi obabk that about i.wooo acres 
might be brought under cultivation h\ tin cxleiisioti 
*>1 tin* Nuhariva ( anal, parts ol this aiea would he 
too stony foi sitisfu'totx cultivation (••■neially 
speaking, a more detailed study o| 4his part, together 
with nunc extended contouicd sui vc\ s, will be neces- 
s.nv htfoie anv derision 1 m he reached as to tin* 
desirability of irrigation on this part ‘>1 tin* desert 
mar gin. 

A trial of drv fanning was made in tin* Maivut 
ciisliut in the seasons ol j«» 17 iS and i«> 1S in, hut lack 
of 1 mi in Novemhc 1 sc 1 imislv damaged the crops. 
Ihc* conclusion was reached that sin h methods an 
not like lv to h< suce es>ful owing to the variable 
rhar.refer of the' rainfall and the pntcln untune* of 
good soil. 

B\ sinking wills and utilising the winter rainfall 
frurt-gaidens could piohahh he developed, md this 
was the principal Dim ol cultivation in ancient turn's. 
Over a large ana imm* runs artificial mounds enclose 
rectangular anas (/orrnik which were certainly at cun* 
time gardens 1 base wue waDnd Iron) wells and 
from the 1 un-ofl life 1 wuilci 1 iins had fall* n on the 
enclosed land and soin* of the water hid been con- 
set \e d in the re nlrnl area. 

Though tin* investigalton Ins not led to a prospitt 
of a huge extension e-t Egypt’s cultixabk area, it has 
plated 0111 know lech*' of tlu* Marvut elicit *u t on a fn nr 
basis, md has shown whit ckvilopnunls then* are 
possible. 1 lu* 1 epnt i n will lllustiated hv maps and 
photographs which du*w the ell.'iraHii ol this coast 
1 < gion. 


Biology . 1 

of Or. johan lljoit’s work <>n the cod and hen mg 
'fhat there an* naluial ‘ crisis’’ m I hi ^conditions 
that ink the* abundance of si a-fishc s is now estub- 
h'h< d, and upon tin *-e (1 ivs- iar more, perhaps, than 
upon anv reasonable variations in the intensity of 
tishwig depend the* quantities of ill.like table fish 
ptesenf m tin* se t m any vear. I here is a short 
peri oil in the life of tlu* otdin.nv lish when, its supply 
of food-volk bring exhausted, suit ddc pel igir 
organisms must be found and eaten. I he periods of 
multiplication ol tin* latter are variable, to some 
extent, from year to year, and so arc* the spawning 
[>erindx of the tishc's. In some vears, therefore, 
ihutulant food niav he* forthcoming just at the time 
of disappe at ance of (he larval lishes* \olk-sac, but in 
other vears this food may fail, its product ion occurring 
well before or after the time when the larval fish 
transformation occurs in greatest degree*. A hravv 
mortality in the bnbv fishes must be followed, two 
or three years later, by a scarcity of the adults, and 
virc versa. 

For a proper treatment of this problem we require 
to know (1) the kinds of food eaten bv larval and post- 
larval fishes, (2) the periods of maximum production 
of the food, and (3) the maximum spawning periods 
of the fishes. The first auestion is being investigated 
hv Dr. Lebour with much success, and in this pap* r 
she deals with the food of bnbv herrings sprats, and 
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f”U !j.( i <.!- Ihe Kinds of organisms tab'll depend on 

i!h' <>l the fish they are larval gastropods, 

di.it mi- and HagHiates, larval molluscs and ciustact-a 
in ill** cise of tin: honing; j»i*-*»* ii (chloiopln Ilian) 
"i vimvii', ioj>#|>()d egg- and laivu\ and < copepods 
(-|)i it); (’opf pod eggs, larva- and adults, then mud- 
imint; unit 1 llular i»t g minin'*, and fiijaih mol- 
!um. in lajv.e in tin u! tin* pdi hard. A a m.uk- 

■ d>b* 1 esiil t is the great propmfion <*f Inva! lidie- 
w Inch (on Hi in no apparent food, and lids 1 »1 >-< r v. 1- 


The Need for Research 

By Wn r iam 

C OL 1 .Oil) chiim-irv lias non hot 11 discus-id so . 

heqmnth as it is to d is J t 1 oinparauwh 1 
I'O'nl gi owtll and d<‘V 1 lopnii 11I, ,md the tact that its 
lamiluatioiis extend into nu\ laid <>1 ihimii.i! ie- 
•■earih and industn, seem 10 In leading ihniiNs to 
Dim to colloid (h'-misliv as a pi>--iblr panacea !"i 
tin'll iiiuiinmis and vaiad difficult irs (\ 11 .tin it 1- 
that no hianili of applied cbemi-r 1 \ m <1 o t m hi 
d« < Lin'd f 1 «•< liom colloid problem", and 1 1 1 a 1 the 
< In 11 list r y of to-nioi tow will hr c ol uid < In mi - h \ , pm e 
and .n» j >1 i« d. 

Plot. Bam 1 olt compilation of two hnndi.d n-. 
v 'auh ptohlcms adequate ly m-im not onl\ to drmon- 
sDatc til** wide industual applu ilmn- oi tolloid 
1 hewy, but also to show tin- pu-cnt po-uiion of the 
lluorctica! Minin' itself with its too Inqu. nth pinch' 

« mpineal generalisation-. llr ekvoics -eventv-nm of 
his problems (o a coiisidei at ion ol ud-wiption pin 11*1- 
nuna- -a coircet pioportion, no doiiht, sim< adsotp- 
imn data can he obtained in a \er\ di limit* -ju<uitit<i 
five wav, and tin* results admit of imnndiate and , 
v uied application. 

Adsorption is now recognised as plaving a deb r- • 
mining intluencc in Ik tcrog< m ous c.tl.dv sis, emulsions, j 
fogs and smoke-, smfair Dusion, slubihtv of solu- 1 
Dons, coagulation and pi ectpiintion, eb. Pi of Han- | 
1 toft pavs pai 1 i< iilat attention to mhoibrd gas films 
and then influence in contact calahsn. Notable , 
piogriss in this laid has been mad< hv 1 mgimur in 
Ameiica, who lias adduced good evidence th it such 
adsoibfd films are of monomoleiul. 11 tlneknes- 'licit 
stable file's 1 an <‘\ist at afmo^phri ic can he 1 

aigued fiom sever.d < ffcc'ls, eg catalvhe poisons, 
passivity, nvvi-voltage, and lubtuation 

Under adsorption Pi of. Bancroft eb tails piobiems ' 
in flotation and wetting power, pointing out ih.d no i 
systematic studv of the selective adsorption of liquids 
hv solids has vet been published. Ouantifutive work 
i- urgenlK needed in this coma ction, especially ns the 
literature on the flotation of mis contains main 
papers lacking in sound colloid clumistn. 1 

The caking of powders, vetting of cements, 
behaviour of coarse and fine powders in liquids, and I 
the rcvei -ibilitv of the calomel clectiodo me a few of 
the main ptobliuis involving adsoj fit ion phenomena. ! 

One prohli m (No 5(1) iv of outstanding importance, j 
vi/ “tin' qiiriutitative adsoiplion of d\e- hv alumina, 
stannic acid, etc , with special refin-tue to hvdiogen- 
ion concentration." 1 lie work of 1 uques I.oeh on the 1 

effect of various elect 1 olvtes on gelatin in solutions, 
with definite hvdi ion concentrations, has placed the \ 
chemisti \ of gelatin, casein, and other amphoteric j 
pioteius on an cut itch now footing Such proteins I 
possess a certain f>H value indicating neutrality (gela- 

1 ’ Rf-.i'*toh Problems in l heinitiry 1»v Wilder 1) fl.uiaofl' 

M‘ ml'cr <•! (be Committee on ihe < hrmistry of C*»Hoi&*: National Hierarch j 
( i iin il Reprint and Circular Si’mj, ol the National Re earth Council 
(V s A ) No i3<e;2i). 50 cents 
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tion may lead to most valuable results if it can I. 
shown that th« re is a correlation between the numhr - 
of empty stomachs and the poverty of the sea in th- 
necessai\ food-organisms. In that case we should ha\* 
an easily observed measure of tile coincidence bolvwci 
the j retrod of abundance of kuvnl fishes with that oi 
"UlhnMif food, or vice v< r wa, and this is obviously th« 
Kind of datum required in order that we may be abb 
to f<>r< east good 01 bad lisherv years. Obviously, tin 
work noiued is of imuh inqnn lance. j. J. 

• • 


in Colloid Chemistry. 1 

Cl AVD >s 

ini, pH 47) Wlu-n the pH value exceeds the 
m modify hguii* tie piotem bth.ivts as an acid, com¬ 
bining wiih cations; when die /’ll value is less, the 
ha>H leiub acies an pionoimud and combination with 
anions oifius. In die light ol this work such familial 
gem-iahsations as the Ilolmeister senes of ions or the 
Pauh si ries ol a< id- j»i* ut no real existence, since 
the pl\ values wire not moasmed. Membrane per- 
mealnlity, dve-st.nmng, and c< 11.-»in physiologic a 1 
phfiionien.i must .HI l»e if hired to measured hvdrioii 
coin i idi atious. 

On the sulueci i>l emulsions Piof. Banuoft rightI\ 
points out that, whilst the pjoblem of making einul- 
sicMi s has been well mv < si ig.in-d, the cc*moise, break¬ 
ing ol emulsion-, has not Ik en -o thoroughly studied. 
Stable emulsions are on!\ too Jiequentlv a source of 
giiat (rouble in mduslnal operations, and wotk on the 
(he oi c I u a 1 pinuiples involvid m cK vising means for 
their coagulation or sepal alion is veiv desuablc. In 
this (ounce!ion, too, it is pninlid out that, in the cen¬ 
trifuging of colloidal -v-hm-, no systematic study has 
been made conmiling the quantitative relations 
between deiiMlv, -i/e of par ticks, and number of 
u volutions p< r mnmh m cessarv to cause pie- 
( ipif.dion. 

Mention is made of the mint work of Holmes and 
Child, who failed to find evidence for the adsoiption 
of gelatin at the oil-water mtitlate m la ios< ne/w ater 
emulsions I Ins n suit contiaduis the observation of 
\\ inkt H>1< th, who piovtd Ih it g< latm concentrates at 
the dim lie mb t lace when oigame liquids are shaken 
with vvalei In any case, the effect of adsoibrd fiinis 
or protective layers of the emulsifying agent in emul¬ 
sions still leave- much .oom foi inquny. Ihe old 
j>r<>1»!< m of ellect of oil conu idiation on the type of 
emulsion is broughl up once more, Prof. Bancroft 
doubting the accuracy of Bhatnagar s recent work on 
the reversal of phases in oil and water emulsions. 

A problem <>1 duect mdustiial importance is refened 
to in connection with the saponification erf fats with 
lime. It is tentatively put forward that water is the 
real hvdrolvsing agent, and that the lime is ini- 
poitant hi'Caiisc the calcium soap which is formed 
causes the water to emulsify in the* fat, instead of the 
fat m the w a lei. In (his connection it is of interest 
to refer to Weston's re< eht work on the use of col¬ 
loidal c lav as an omulsifjer-cataly st in the saponifica¬ 
tion ot oils and fats. 

Finally, we can onlv briefly mention one other 
important field discussed hv Prof. Bancroft, viz. the 
formation and stability of colloids ifi non-aqueous 
liquids. ’1 he nature* of the stabiliser present in such 
solutions, the peculiar behaviour of the alcohols with 
silver alcosol, the fonrtation of jellies in organic' 
liquids, the chemistry of the cellulose esters, the be- 
haviout of mixed colloids in non-nqueous solvents — 
these are hut a few of the problems requiring inves- 




December J <). I () 2 1 


NATURE 


5' s 7 


libation and interpretation by modern colloid cheinis- 
Ji y. Non-aqtteous colfoid systems present as yet an 
almost entirely new field. 

Prof. Bancroft has presented in vciy readable form 
stimulating problems which sbould serve to emphasise 
the growing necessity for the research worker in all 


bi.i'uhi*. v > I e he mi^n \ to !;■< p m H<»s< n>m h with tin 
fuluie dr\i-Uij*nu nt> ot a hi.nub ol in** smnu urulit- 
1 ) nig all mdiMiul Uunustn, but which, uui«»i- 
tunatrlv, is not \et Milhucntlv rnogniscd in the unii- 
eula ot miivt i sitle- and other institution*, possessing 
honours tchuoU / •! i In nmtrv. 


Orientation in Egypt. 3 


B\ c oi.. H G 

{V/T R.* RICHARDS’S short non. ul iliun pag« >, 
which has been published l>\ the Survey of 
Egypt, deals with obsei\atiuns wlmlv weie made in 
i‘>ij and 1914 to determine the a/imuth of the axis 
of Karnak temple. In jSijo Sir N'otm.m Eockver 
took some preliminary obseivntions, wlmh suggested 
to him that the temple at the time of its foundation 
had been definitely out mod to the sun at sunset at 
the summer solstice, a conclusion winch others made 
l>v Mr. Wakefield in tXqi, and later bv Mi Howard 
l'ayn (Natcke, October 1 <>, apptaud to <on- 

firm. 

On all these on unions, however, the line of the 
temple avis was mu<h obstnuted 1>\ I dli n blocks ol 
masonry, and not until ion was the dealing so 
far advanced that satisfy toiv ohsuv.iiioiis could he 
made. rile results then obtained differed i onsidc 1 ably 
fiom the earlier ones. As a routml the temple axis 
was carefully surveyed in 1014, and .1 m \v detci mina- 
tion of the a/imulh was then earned out, which fnll\ 
confirmed that of the \e,u before, nanudv. ;f)° 51' o" 
noilh <>l west. 'I'he dedm.ition ><f tin am for it to 
shine down the temple axis must, < ntisi qurntly, he 
~ 5 ° l / 5 .S". inste.id of .*\' 1 S' o", wlmh llie eaihii oh- 
‘serrations had unhealed, and the date ol foundation 
deduced there fiom, inshad of In mg ^oo n < ., would 
he carried bade to a time far anti imr to the e.uhest 
< stimate of any Egvptian < i\ilisation. Karnak temple 
e Hi 1 lot, tlnntoie, lie a solar 1< mple having its axis 
direct erf to sunset at tin sumim r solstice 

* " SJoir on Hi* A"** of He Or, tnr.plr .> •\minrii .a K .nuk v- 
't<*ieriiniip«l *,\ tie" (he u(. hi in ol 10 Axis" Hv I ^ Ki' ti ml. 
lO.uro < >oo*i wiirnc i<j, i i 


Experiments on Plague 

I N “An Experiment in tin Eradication ol Plague 
InfecLiQn carried out in the Poona and \dj.iunt 
Distiicts: First Report {for the p* nod 1 «> 14 10), “ 
and “Further Experiments in Plague Prevention 
< a rried out at Poona: Second Repoi 1 (for the period 
hi 16-18) ” (Indian Journal of 1 /h/ikiI l\c\oanh, 
vol. 8, No 4, lanuatv, Hp/i), Major |. < \ G. 
Runhardt, I.M S , and Assist.mt-Surgion G. 1 ) t 
("hitre give their evpcnenres as to the possibilities of 
eradicating plague h\ lat 1 eduction duiing the m*n- 
epidemic season, and mggest improvements in the 
methods of rat-dcstrm.tion 

The basis of,the work is*lho finding of the Plague 
Research Commission that epidenius of bubonic 
plague in India may be regarded as entirely depuulent 
on, and perpetuated hv, epizootic plague m iafs. 
Hence measures for increasing the immunity of man 
by inoculation, or for profiling him from infected 
fleas by evacuation, t flea-destruction, etc., could, bv 
themselves, in no way bring about the eradication of 
the disease from any area; and measures for the 
eradication of plagpe infection must depend entirely 
on the reduction of the rat population. This reduc¬ 
tion can be effected indirectly, cither bv limiting the 
shelter and food-supply of rats, or bv fostering their 
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Iaons, E R S 

It had s, (nud th.it much suppoit was given to the 
hvpothtMs ,4 orientation by insuiptioiis wlmh deli- 
nitely de-su ihe ih< foundation tooiioin a*, tin hiding 
tht stioti lung of 11 h* itUMsmmg void .mil the align- 
nn m of a p* g on t olesital bodv Bui 0111 knowledgt 
of thr foundation uioiiuiii.il is still Hli oinpletc, .11 1*1 
it is douhtful it il d 1 si 111> 1 *tl a pi.ulice vvhiili was 
utirfulh and aecmatelv tamed out at I hi founding 
of c.n h new tmnple; imae probably 11 was a veiv 
rails 1110, which had become puielv cell mom. d h\ 
the tune when masonn temples vvrie cm led, and 
vv h< U oih< 1 1 "nsidt 1 ,it ions often mlluemed thr laving 
out of a sit« ‘ , 

At karnak (he axis of the sanctuary, of which liu 
a/imulh was druimmrd, was 455 unties long, but 
on .tu mint of w eat Ini mg tin* o ulus ol v at it n is dom 
w ijs cannot hi dtt( 1 mined within .1 centnnehi, and 
an (nut of 1' in the a/imulh, wdnelt m.iv he mtio- 
diKtd hv this, would allet the date hv Minte Hjo 
v eat s 

faixoi temple liasjireii quoted as a case of a leinph 
in wlmh sum issue additions w err' laid out with 
slightly dillerent a/mmlhs of their axes to lompin- 
san lot the (hanging amplitude of the star, vvhii {1 
11 hi Id no longt 1 he s* en along the axis of the caihei 
poll ion Bui Bouh.udt (Znhihnjl J >r ar^yptiuho 
,Sfita,ln, vol \\, iS«|(i) h.M indicated conditions <tn the 
sin whuh m iv « quallv have necessitated the slight 
dnplat 1 mi nis t,f the later additions, apart from anv 
tstiononmal < fnisider.il ions II seems, therefore, 1111- 
likelv that the foumlaiion dates of Kgvptinn temples 
i an he <h lei tilmed more atiuralelv fiom astronomiial 
data lli mi hv an haologi, al methods. 


Eradication in India. 

» 

natmal <• nemies ; or dim tlv, by their ejest 1 m lion with 
traps, poison bails, etc Pr.utaa! consider.dions of 
several kinds, how»\<r, convinced the author-, thai 
active 1 at-des| 1 m lion was the onlv available 
niriWun 

lhe rm t hod adopted d< pemled oil the fait that 
thru* is notmqlB, in eveiy \ear, ;i season when 
plague dies down. I'he new epidemic may !»•■ start'd 
r ith» r llmiugh ihe importation of infeition from out¬ 
side, or - through the rcu u lose en< <; of the disease 
harboured, though not manifest, in tile area itsi-lt 
In the area si letted for experiment- the distiicts of 
Poona, Ahmednagar, Sataia, and Sholaplir- the “oil 
season ” includes April, Mav and June. 

It has b< (n shown that in the great majoritv of 
pla< es infer turn dies out completely befon 01 dining 
the olf-season. It may not do «o, however, in a 
large town or village, or one into which infection w is 
first introduced comparatively late in the plagm 
season, sime here a number of rats would still lx 
present at the beginning of the off-season, sunuieni, 
sometimes, to enable a rat-epi/onlic to smoulder on 
during the unfavourable, period. I nder the opposite 
conditions—small town or village, and early introdm- 
tion- -the rat population heroines s,, rultn ed l>\ the 
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lime the olf-*>vason arrives that infection dies out com¬ 
pletely, presumably because the few susceptible rats 
then surviving are so scattered as to render it difficult • 
or impossible for infected fleas to perpetuate the 
epizootic by passing from one rat to another. 

Now the few towns or villages in which plague in¬ 
fection is likelv to persist through the off-season cart 
be detected Vith a little practice and with the aid of 
certain “charts and the authors’ scheme was to 
reinforce the natural tendency of plague infection to 
die out by further reducing the rat population in these 
centres by poisoning or some other means of destruc¬ 
tion. Any future epidemics which might occur 
within the experimental area would then be entirely 
dependent on re-importation from without. 

The experiment was carried out in those places, 
fifty in number, which were considered likely to earn 
over the infection from one season to the next (of 
the 407 plaivs excluded as not likely to carry over, 
only three, in fact, continued to harbour plague 
throughout the off-season). The agent of destruction 
was the “Punjab Rat-exterminator.” 

Briefly, the experiment was not a success; and 
since there was practically no failure in “spotting” 
the [flares likelv to carry over, since, too, the authors 
are able to conclude that an epidemic of plague in 
this area is far more dependent on off-season centres 
of plague infection within the area than on importa¬ 
tion of infection from without, it follows that failure 
was attributable largely to the inadequacy of the 
methods of rat-destruction. 

The authors, therefore, determined to concentrate 
on the improvement of method* of rat-destruction. 
Traps were found to vatv considerably in efficiency, 
and can be much improved by attention to certain 
apparently trivial details of construction. Hydro¬ 
cyanic acid ghs, in general a useful method of de¬ 
stroying rats and their fleas, would be of little 
practical value for the present purpose unless some 
method could be devised of rendering Indian houses 
more airtight while thev are being fumigated. 

The most efficient and suitable rat poison, of all 
those experimented with, was barium carbonate. 
Three grains is a suitable dose; this quantify mixed 
with four times its weight of food material does not 
diminish the amount of the latter consumed by the 
rat; the Punjab rat-exterminator—a phosphorous com¬ 
pound—was, however, found to be actively repulsive 
to the raw Barium carbonate, again, was found to 
be twice as poisonous as the Punjab compound, and 
a lethal dose costs only one-sixtieth as much as one 
of the latter substance. Arsenious acid would be the 
most suitable substitute for the barium carbonate if 
this were not available. Bajri flour is the best 
vehicle. 

The authors’ experiments are as yet incomplete, 
and have, so far, been carried out only in the labora¬ 
tory; they hope, however, to amplify them and con¬ 
firm them under more natural conditions. When, 
armed with their new knowledge, they return to the 
practical work of rat destruction, we hope that the 
problem of plague extermination will be advanced 
one stage nearer a solution. 


The Carbonisation of Peat in Vertical 
Gas Retorts. 

HE programme of work undertaken by the Fuel 
Research Board includes research into the 
utilisation of machine-won peat, and a report has been 
issued giving the results or the first series of experi¬ 
ments on the carbonisation of peat in vertical gas 
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retorts with steaming. This material was macerated 
in 1930, spread on the bog at Turraun, air dried and 
harvested there, and early in 1931 'a hundred tons 
were sent to the Fuel Research Station, primarily 
for .experiments upon its use in carbonisation and 
boiler firing. ’ 

The peat a* received at East Greenwich consisted 
of hard blocks with a density rather under, t, or about 
twice that of the. ordinary hand-cut sods made on die 
same bog. The water*content, about 25 per cent., Was 
reduced on storage under cover to 17 per cent. These 
peat blocks are reported to have lent themselves ad» 
mirably, after suitable treatment, to carbonisation in 
vertical retorts f at temperatures between 750° and 
850“ C., and also in steel retorts at 550° and 
6oo° C., the resultant charcoal being ideal fuel for 
suction gas producers. The vertical retort setting for 
carbonisation was of the Glover-West design, some¬ 
what modified, as used in the tests already reported 
on the steaming process for gas-making from- coal. 
Some difficulties were encountered, mainly of a 
mechanical order. The peat was not suitable for feed¬ 
ing with the ordinary arrangement, and the high 
percentage of dust which it contained on crushing 
gave trouble hum its being carried forward into the 
gas main and forming a thick mass with the tar v A 
through-put of three tons of peat per retort was main¬ 
tained. 

After supplying .sufficient heat for carbonisation of 
the peat there were toi disposal from each ton of 
peat 7040 cubic feet of gas of 325 B.Th.U., 12 f> 
gallons of t.11, i)j{ gallons ul liquor of 3-6 oz. strength 
per ton, and 3} cut. ol charcoal. The liquor was 
weak, and its quantity corresponded with some 
2- lb. of ammonium sulphate per ton. The peat gas, 
which was eery dense, contained 15 to 17 per cent, 
carbon dioxide, but it burned with a satisfactory 
(lame though with r.nlv slight luminosity. A feature 
of the gas was the hea\ v sickly odour which it gave 
out on combustion The light spirit amounted to 
nearly two gallons per ton of peal. 

The report is supplemented In eight tables in which 
various thermal and chemieul data are collected, in¬ 
cluding analyses of the peat and its products, and an 
examination of the tar oils. j. W. C. 


University and Educational Intelligence. 

Abkkom-n.- A special examination for ex-Service 
Students has resulted in the capping of twenty-eight 
graduate- in medicine—M.B. and Ch.B. degrees—-of 
whom four are with distinction. The informal gradua¬ 
tion ceremony was conducted on December jq by the 
Vice-Chancellor, Principal the Rev. Sir George Adam 
Smith. 

Leeds, —The Council of the University has conferred 
upon Mr. W. E. II. Berwick the appointment of 
reader in mathematical analysis. Mr. Berwick has 
been lecturer in the department of mathematics of the 
University since October, 1920. ■ 


The following elections to the scholarships in com¬ 
merce have been made by the University of London :— 
Sir Edward Stern scholarships of 50I. a year for two 
years, W. W. Hewett and K. P. Rush. Sir Ernest 
Cassel scholarships of the value of not less than 200L 
for the study of commerce in foreign countries, C. E. 
Benzecrv, W. F. Crick, T. A. Hooker, and F. W 
Tavlor. 
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Tin: Chemical Age, announces that the trustees of 
the Ferguson Bequest Fund have unanimously ap¬ 
proved the ^appointment of Mr. Henry Hyman *to be 
the first .Ferguson fellow for research in applied j 
chemistry. The fellowship k of the annual value of ' 
200I. for two years, and the research may be carried 
out at Glasgo’w University, the Koval Technical Col¬ 
lege, or elsewhere, as the fellowship committee may 
direct. ' # 

The proprietors of the Practical hrrgwecr, by ai • 
^alignment wi(h the, Internationa! Correspondence 
behoof, arc offering a scholarship in mechanical 
engineering of the value of 30 1 . The scholarship, 
which is open to subscribers to that* periodieal of all 
ages and both sexes, will be awarded to the candi¬ 
date submitting the best essay on “ Whv I would 
C-boose an Engineering Career To-d.iy ” Full pir- 
ticulars may be obtained from the Practiml Fucjncrr 
offices, 8 Breams Buildings, Chancery Lane, E.C.p 

The British Fedeiation of University Women is 
giving practical expression to its belief in mteinaiion.il 
ideals bv the otfer of a tDuelling fellowship, value 
300I., which is ojx.'ii to members of all national h (lei 1- 
lions of university women forming bi am lies ol tin 
International Federation. The fellowship will be tin- 
able for the academic year 1022-23, the urnn condition 
being that research or post-graduah studv sh ill 1" 
undertaken in sonic country otln r than that in whkh 
the fellow has n.( lived her j>n vious * ducal ion or 
habitually resides. Full particulars can be obt lined 
from the Sccietary, British F'cdnation of Chimimiv 
W omen, Avenue Chambers, \'nnr>n Place, \V < ’ 1 


Calendar of Scientific Pioneers. 

December 29, 1731. Brook Taylor died. Lducmd 
at Cam hridge artd .1 man of im.ms, lavlur was 
devoted to the arts and sciences, served as su rotary 
to the Royal Society, and 111 1715 published Ins 

“ Methodus Incn nientormn Dip 1 l 1 <l Invc-rsa,” a 
treatise dealing with the calculus of finite diflemirs 
and containing the lmpoitanl theorem winch hi .ns 
his name. 

December 30, 1644. Johann Bantista van Helmont 
died.— A student ol medicine at Louvain, van ILL 
mont settled on his c-stati near Bruwls. dhough 
imbued with the Miper shtions of lus dip he wa, a 
careful experimenter, and is renn inhered for Ills * .t r 1 \ 
researches on various gasi 011s substances. 

December 30, 1691. Robert Boyle died. T he* son 

of an Irish earl, Boyle devoted his life to the advam 
ment of science and the spread of religion He made- 
numerous additions to physics and chemistry, and his 
name is perpetuated by the well-known Bovh ’s law, 
discovered by him in i(>l>2 and indept nd« n 11 v by 
Mnriottc about 1O76. 

December 31, 1719. John Flamsteed died. The 

first of a long line of distinguished Astronomer s- 
RoynH Flamsteed began his observations at Green¬ 
wich on October 20, 1(176, the; erection of the ob^nva¬ 
lor v being directly due to the need for improving the 
means of finding the longitude at sea. Flamsteed in¬ 
vestigated the fundamental points of asfronornv and 
formed a catalogue of 2033 Mars, but his “ Historia 
Cadestis H was not published in its complete form 
until 1725. 

December 31, 1868. James David Forbes died. 

For twenty-seven vears professor 01 natural philosophy 
at Edinburgh. Forbes* was best known for his re¬ 
searches'*^ heat a*d on glaciers. Like Brewster, he 
was one of the founders of the British Association. 

. l E.C. S. 
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Societies and Academies. 

London, 

Geological Society, December 7 •■Mr. R. D. Old¬ 
ham, president, in the chair.—S. .S. Kuckmau 
Jmassic chronology; II., Preliminary studios, Cu- 
tam Jurassic strata near Eypc's Mouth (Dorset): the 
junction-bid ol Walton Clill and associated rocks. A 
detailed section is recorded ol a while lithographic 
bed in Waiton Ulill which shows taunal inversion. 
1 he dating of this L d is discussed,. and a theory ol 
siint.il repetition and coalescence is discusser!. Its 
main dab is taken 10 be Yeovih.m, fLimtmtUwr as 
hcnn'ni, 'I he whit< lithographic bed of Button Hi ad- 
stork’ is tiled as evidence of stialal re-petition, and a 
theory as to its deposition and partial destruction 
pul lot w aid. Both beds are cited as evidence ol 
Alpcidv.dk condiiions prevailing in wesuin Europe at 
two w ell-separ a (< d jutassu dalts, bolli oi them 
eaili'i than the mm's 01 Alp< nkalk dej»)sits in n*n- 
ti.ri and eastern ban ope. A new specie-* of lhyueho- 
rn (lid fiom a deposit ,u dhorncombe Beacon is 
disc 1 fin'd. J Stanslicld , Banded pr« clpitates ol 
\ iv lanm in a X.r*J<. 11111ev\ .in tireclav. I he pale giev 
liriiiiv finer lav worked lor lit 1 hire ks contains bluish- 
hlac k patches, ih* c ► nil d jsh lions of which are deeplv 
col mied and usu.dlv suiioimdcd hv a unilormlv 
staim d aie i m hv seuial eomenhic stained lapis ol 
\.living tint 1 he colour is due to an amorphous 
variriv <d vivianm, burned pn'sumablv bv picupita- 
tion brought about hv it nu—olutinns 1 ear ring on solu¬ 
tions ol phosphate* ol ui game origin, such .solutions 
In mg brought logeflu 1 hv dillusion tluough the col¬ 
loidal elav. 1 he spacing ol the vivjamte-hands i* 

11 1 < gul.it. and appears to follow no known law. 

Optical Society, December S. Mi R. S. W'hipph , 
pi < s[<i< n(, in the chair L Martin- 'the physic tl 
meaning ol splaiic.il abciintmn. Kxpei imeiilal deter- 
mniation of tin ml< nsitv of light mar the focus of a 
lens sv stc'in show* that the “spurious disc'*’ appear - 
aii' c persisted at lie hist visual lot u*, <\en with 
luge amounts u! aberration Inm.ismg the aheriji- 
liniis (haw* light fiom tin central i oneentr.it ion and 
seatt<is it in the surrounding laid; from measute- 
imnts of the loss the m-cessitv of h striding the phase 
nsidnals to within A o is inferred, Spherical aliena¬ 
tion produces marked .iwiiiiiulrv on car Ir side ol 
the fuciis L. L Hop wood An auto-stj obn^c ope and 
an inc mckeui eoloui top, The production of a variety 
ol station. 11 \ dark images, due to tie eclipse of an in- 
i indisc-m wire hv an adiaccnl odd wire or opaque 
object when both aie 1 evolving about a common axis, 
was dtsftihoel The pin nomi na might be practically 
applied n> the studv of the bchivmur of a restating 
hod v I »\ converting it inform auto stroboscope. -J. \Y. 
Gifford* \ehi 0m.1t ic one-radius doublet evepieees 
Fv 1 ’ j>u i < s both of tin liny g«-ni.m and the Ranwh n 
l v lies have In en constructed from pairs of ono-rndius 
.a h rmrt at ic double Is with external plane surfaced tc> 
the flint lenses din v compare well witl^lhe Get man 
orthosrop's in definition, while the cosf of ojcvLh - 
iron, stnee the same radius serves for each doublet, 
or in the case of the Ramsden throughout, is sensible 
less. Such n\oniee'es arc adapter! either for the tele¬ 
scope or the microscope. By their use a more perfect 
achromatism is obtained, and aUc* in both of them « 
flat ncld, verv extensive In one* case, likely to be useful 
in such operations as counting blood corpuscles, etc. 

Association of Economic Biologists, December 0.- Sir 
David Prain, president, in the chair.- J. II. Priestley : 
The resistance* of the normal and iniured plant-surface 
to the entrv of pathogenic organisms. When the pro- 
tectlvc surface of the flowering plant is injured the 
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lir^i visible indication ot healing is the defftrsit of 
fatty substances from the evaporating sap at the cut 
sui uce and their later ti ansfurmation into a resistant 
ubstance of the nature of "suberin” or •'rutin.” 

I lie nature and origin of the protective layer in the 
esodermis of the root antf the general distribution of 
the endodtrntis and its frequent transition through 
dillcrent structural singes rue biielly described. 
l’iunary and secondary stages have different powers 
of resistance to the entry of pathogenic organisms; 
the importance qf these considerations in relation to 
ti'iu'orln/u was indicated. After the cortical tissues 
of the root are isolated from the vascular strand by 
a secondary endodermis with suberin lamella’ plus 
ensparinn strip, fungi found janett .iting cottital 
tissues only may be teg.udtd as saprophjtie 
tather than prirasitir. In the stem the first line of 
protection against palling, nic oig.misius lies m the 
cuticle. Underground and submerged stems usually 
possess a well-developed endodermis. In some 
plants a lunctional Mtdodermis, norm.ilh absent, can 
be developed by etiolation, and its ocemtenie has a 
profound inlluence on the sttuctuiv of (tie plant. 
Aftt r ( a wounded part nchy maloirs surface lias been 
blcslvtd by the rapiilh forming deposit of suberin 
tlte tissues lieneath ttsualh gi\e rise m an active 
phellogen prnrlueiug Cork. I he general principles 
underlying cork formation and the ouurrence of cork 
in normal stems and roofs are briefly reviewed In 
m.mv cases the oei tin cnee of deep-sealed l.nors of 
cork could be associated with their formation beneath 
functional endodernml cylinders. 

Faraday Society, December ty *l’rot. A. \V. Torter, 
president, in the chair. <). Ranklne; the stun- 
tyre nf some gaseous moleniles of whiclt hydrogen is 
a constituent. Data relating to the viscosity of gases 
■he molecules of whiili (ontain one or more 
hydrogen atoms provide means of obtaining some 
know ledge of the dimensions ot the mulnnb s. An 
eviminntion of cerlain hydrogen lompoiimls contain¬ 
ing dilTerent numbers of hydrogen atoms leads to novel 
views ot tile anangenunt of 1 lie atoms. The be¬ 
haviour of (he molecules in molecular collision is 
considered and tables are given of the "mean udlision 
areas.” Assuming that the atoms towards the end 
of each |>criod of tile periodic table ate equal in si/e, 
it is probable that as the number of livdingen atoms 
in the molecule incis uses their nuc lei become more 
remote from the nucleus nf the unli.d atom. '1 he 
retreat ot the hydrogen mulri is dm’ to their mutual 
1 epulsion, and the elicit eventu.dli leads to t h. failure 
in form such molecules as fill, and Alii,. A ont- 
parison is made nf the relative dimensions of CH, 
and Kr, which prove to he of the same size to a 
degree within that of evpcranu nlal errors, The iden¬ 
tity of iorros|Kvnden< e between ('ll, and NH, as 
routpaced with that between Kr and Kb, and the 
equality of domains oocupu d in rott< spending crystals 
bv Nil, and Kb respective ly are indicated. Ksfimntes 
of moleeul.tr dimensions from vKiomIv measurements 
agree with these results 

Society of GImi Technology, December 14.- Dr. 
Morris W. Travers, president, in the chair-- 
I. Mnsson, N. F. Gilbert, and II. Buckley : A suggested 
method of investigating lire viservsitv of glass. Apply¬ 
ing a modified form of Stokes’s law to ocular mraMire- 
ment of the rate of fall of a metal sphere in n viscous 
fluid gives results in fair agreepient with the X-ray 
measurement where (he shadow of the sphere was 
prop rted on to a photographic plate. For molten 
glass alundum crucibles had been found satisfactory, 
with platinum nr large nickel balls.— V. Stott : Note 
on pipettes. Pipettes shduU he adjusted for a par- 
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ticular delivery time, and they are unsatisfactory if 
the delivery time is too short or" too long. A definite 
period should be allowed for drainage when 
graduating, testing, and using pipettes.—F. Twyman : 
The -annealing of glassware and annealing without 
pyrometers. A piece of the glass to be annealed is intro¬ 
duced into the furnace among the articles to be an¬ 
nealed. It is elastically strained by a definite amount, 
sufficient stress being brought to bear to deform it. 
Periodically the stress is removed. As the tempera¬ 
ture of tin- furnace is raised a time will come when 
the test-piece will not recover •entirely, and from — 
record of the time during which the piece has been 
kept strained at ajurlirular temperature and the extent 
to vvhirh it recovers its original position it would be 
possible tu calculate the time ot relaxation at the tem¬ 
perature. For practical purposesnf it springs back on re- 
• lease In one-half its originally strained amount it has 
been half-annealed, and so on; this time is indepen¬ 
dent of win lin t the lehr has been kept at a constant 
temperature during the annealing or not. If the test- 
piece rielihei ately strained is annealed, then the other 
ohy-ety width have passed through the same tempera¬ 
ture and were originally strained by want of anneal¬ 
ing will heroine annealed simultaneously to the same 
degue. „ 

I.innean Society Decembct 15.-- Or. A. Smith Wood¬ 
ward, president, in the chair.— F. A. Potts: The 
work of the Canugie Institution in the marine biology 
of Samoa. The Island of Tutuila, its wooded clifls, 
coral-rerts, and the fish fauna, were descried, with 
illusti.iimns taken under water.- <_I. 0 . Bourne: The 
Raninkke, a study in carcinologv. The Raninidre, 
a familv of the Decapod.1 Replantia, have arisen in¬ 
dependently from Astacur.m am estnrs. Although the 
endophrugmal skeleton of the Raninid.x exhibits cer¬ 
tain caruroid characters, it i«, much more nearly 
related to the maeruran than to the baclnuran ty j>o. 
'1 he “epistome” is the antennary sternum, and the 
mandibular sternum enters into the composition of 
the pieoral \entral plate. It is proposed to place the 
Ramntd.e in a separate tribe, G\mnopleura, defined 
as follows:- \nterior thoracic sterna broad, posterior 
sterna nauow and keel-like; posteiior thoracic 
epimera largelv exposed b\ ledinhon of thr branchio- 
stegite , female openings on cox;e; last pair of pareio- 
pods dorsal in position, normal or reduced in sizK 
SUtn.tl canal present; tlioiacic nerve ganglion-chain 
elongate; antennary sternum triangular, spout-shaped ; 
branthia S on rath side. The icspiraiorv mechanisms 
of the R.minida? were desnihed. The antennary 
flagella are usually sliort, hut there arc special ar¬ 
rangements for maintaining a respiratory current of 
water when the animals are covered with sand or 
mud, for they ate humm ers: Notosccles shows 
adaptations to a swimming habit. 

Dnm iv. 

Ro\al Dublin Soclet), December 20.- Mr. G. Fletcher 
in the ehait.- H. II. Dixon and N. G. Ball: Photo¬ 
synthesis and the electronic theory, ii. Experiments 
were described showing that the sensitisation of photo¬ 
graphic films to red light by chlorophyll and by a 
commercial sensitiscr is effective at the temperature 
of liquid air* It has been previously shown that 
chlorophyll does not emit electrons when exposed to 
visible light in sufficient number to account for photo¬ 
synthesis; hence the present experiments indicate that 
the effect of light is to cause a displacement of elec¬ 
trons within the chlorophyll molecule, thus rendering 
part of the molecule reactive. A ’ new \sdheme of 
photosynthesis is suggested.—P. A;. Morphy; The 
bionomics of &<• copidia of Phyiopjijfyhr* infeXtans. 
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Uonidia in soil may retain their vitality under natural , 
conditions for more than three weeks, and under ! 
artificial conditions tor at least m\ weeks. Some of | 
the more important factors governing this process, J 
<\g. nature of soli, humicHt)* and tcni|K.*rature, were 
determined. The longer life of the conidia in soil 
as contrasted with air is ♦attributed to thu greater 
proportion of carbon dioxide and lack oi oxygen in 
the former. Conidia and their pinduits on* germina¬ 
tion were observed for periods* of fumt two to live 
weeks under conditions tallying with those occurring 
w^tbe soil; during tfmse periods main remained .dm. 
and capable of infecting potatoes. The life of ihe 
fungus in water and soil is much extended when 
genn-iubes are formed; the same end is attained 
when zoospores result, for these can gi\< use diieitly 
to diminutive conidia. 

S\n\n. 

Linneaa Soclet> of New South Wales, October ?i> 

Mr. G. A. Waterhouse, prisidmt, m the ih.iii.- 
Vera Irwin-Smith : Studies m hfc-histories of Aus¬ 
tralian Dipteia Brachucr.i. Pt. # i : Mr.ttioim iid.e. 
No. 3: The sttueluro of the mouth-p.uN and pluivnx 
of the lar\aj \tetopoma tubthrp\. Murphologu .d 
studies of the mouth-parts and phaivnx of l.u\al \f 
rubHcep: s, which lives on the juices m the roots of 
grasses, are described.-- R. J. Tilly ard \ new genus 
and species of Mav-tly (ordei l’lectopu i a) from l as. 
mania, belonging to the fatnih Siphlund.e. 'flic new 
genus is closely allied to the genus Oh'im igaster found 
in New Zealand, from which it differ m its sm.illi r si/e, 
in the complete absence of the appmdi.x dorsalis in Hot 1 1 
sexes, and in Ihe lanal habit ot h\mg in sttll water. 

G. I*. Hill; New and rare Australian trrmitis, 
with notes on their biology fen ‘•jh 1ks are de«ci ibed, 
five of them being new. The number of des< ribed 
species of Australian termites is now approximately 
115*—R* J- Tilly ard ; Two fossil insi et wings in the 
collection of Mr. John Milt bell, from the Uppir 
Permian of Newcastle, N S.W , belonging to the 
order Hetniptera. Ilu- imp-'essions ate in association 
with Glossoptei is fronds. The sm.illti ht longs to a 
new family, genus and species «>f the division Stetnoi- 
rhyncha of Ihe sub-ordt t 1 lomoptn a. The larger is 
a hindwing of a new genus and spetirs allied to 
Prosbole from the Upper Penman of Russia, and 
belonging to the sub-order PaU-ohemiptora, now ex¬ 
tinct. Evidently in Upper IVunian tinus the sub¬ 
order Homoptcra was ahendx di\id<d into its two 
main divisions, whereas tb< 1 iHci npti 1,1 ptopet hid 
not vet appealed, being represt nted only bv ibe Pnl.eo- 
hemiptem. T. Steel- Uhnnital notes Botanical 
Analyses rue recorded of some Australian ft nils and 
of Fijian wild sugar-cane and tin roots of the dragon- 
tree. Notes on the deposit <>f calcium eathonate in 
timber of Gfissois Bcnlhami F \. M., and tlie per¬ 
centage of nitrogen in Australian fungi are also gi\en. 

Royal Society of New South Wales. \o\ ember 2. 

Mr. E. C. Andrews, president, in the chair \. R. 
Penfold and M. R. Welch ■ I wo niiinaD'-b’af Botonias 
and their essential oils, with desuiption of n new 
species. Boronia pinnata, common on the sandstone 
ridges north and south of Sydney, and Jl. ihujona, 
with thin velvety leaxes, found only in dense under¬ 
growth in moist situations, were described The 
nrincipal constituent of the essential oil of B. pinnata 
is an unidentified terpenr, resembling iimonene, 
whilst the oil of B. thnjona consists essentially of 
a- and ,/?-thujonc. - F. ,R. Morrison ; The occurrence 
of rutin i# the leaves* of the Boronia (N. O. Rut areas). 
The veFow dye material was obtained from the leaves 
of the native rose, B . scrrulata, and from B. pinnata 
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and B.thujona. The yield ot ciudo rutin varied from 
07 to it) per cent. Fla* colour* produced on tnoi- 
dantod cloth were similar to those produced bv rutin 
horn other sources, 'ibis dye was hist isolated liom 
h'uta gravcolens, which belongs to the same tiatuial 
order a* Bit* Botonias. 1 . H. Harriaon ; Note on the 
occuttence in Ncyv South Wales, \ustialia, »>f the 
perfect stage of .1 Sdeiotinia causing brown tot ot 
hints. Review ot chmaucul condition" hading to pro¬ 
duction of apothecu. AjK)lhei ia at0*0 trout mum¬ 
mified apiiioN in an oichard at Pennant Hills, near 
Syclntv, N.S.W. 1 no< illations of loquat with cultuies 
ft oin an apothecium produced typical brown-rot 
lesions. Ihe oiganisin is probably .’'u/rm/tnni friuh- 

ijcn,i. 

I .AltOKI . 

Philosophical Society, June 15. Dr. B. Salim, presi¬ 
dent, m the chair S. lx. Pandd . Some obsejyationx 
on a rust on liupltorbta lilirlmi. '1 he diseased plants 
weie colli t ted in Ladakh (Kashmiri. In its stmeture 
and its etlects on ih(f h ost the tungus resembles some 
spoils of Urumxics. Ihe fungus causes inaiked 
liiaiigis in the habit ot the host; the growth becomes 
stunted, the leaves become biondei, and tile pryduc- 
tion ot fiowers is nt.uded. B. Snhni : Preliminary 
at count of a petnlied palm-stem (Palmoxx Ion s»p.) 
from the I'etti.uy io<ks ot Jammu. 1 In* transveise 
seition show’s numetous scatteied tiIn o-vascular 
bundles in a loose jiareiichMita. Tlirie are no fibrous 
bundles between the vascular stiands. 

June 20 Dr B. Salim, piosident, in the chair.- - 
(, Matthal- (uncial account ot a marine biological 
exi msum to k.uachi dining December, tqio, and 
J.muaty, ipjr. I h< dilh ient gtoups ot animals in the 
col lei t am weie des( 1 ilu ti as follows f. M Puri ; Thy 
Nenui leans 11. Singh I lie biids. \. Kumar; The 
sponges, ]H>|y/o.i, and nsiidiniis. (1. R. Kohlv ; 'Flic 
hi ai Inina and anomuia. A. Cliand • The poh cluetes 
and gephyieans, G. Matthal and M. L. Rhatia • The 
nudtbianrh mollusc. 1 -- I Alt • Ihe fishes.- G. Sondhi ; 
Tin* lamellibram !i mollusca. D Rant, The chieto- 
gnalha. • < Matthal 'Ihe hydto/oa and anlho/oa. 
s Singh • 1 he enlomostraca 


Diarv of Societies. 

IHl'KsjnV. Um mid it 29 

Hoi u Tvmimtion lit 1 Pud .1 \ Kit inniif • Kin trie Wave* 

uml V\ir< Tt l» plioiiv Mmfnci- on 1,tqui<1 ^a 

]|i urn \luntMii (Mi I'ltnii Wimm Liuirp (fit t niv^rtitv 

Culttft) nt ,*) Prof \X i ii i f i I'd Cnllis Thr .SijfnifliMItltv* 11 I 11 I 
I'lol.lom of (.rowth 

ItllHl PlfAMIM) S<« II TV (fit t llll. I v|t\ l ill!. Iff ), nt ."» 3ft- \h«n I) M 
\\ lINns 'fill Xfflmli <*f M. II iu<- \ntli tit 

Ilium Matmivvo a\i» i'hiiii Wirum [.mm P (nt 1 nivor*Hy 

Colli im 1. nt ft—Tin- lliowlli of ♦ tie Mm-1 

lNSiniTIOV 0» If TOMOIIIII I'Ml’MItlN (nt 2H Vk toi‘in Strpott, at 
7 90 \d lonrri.'it DivuAM.in on V ip* r 1»v H K I,, Ornitt • Motot- 
enr (loir Ijom-s 

J’7iin\V Dm Mini n 90 

a Hi at tit Mmnvm iso Cnitr* Womiu li('m (nt T T niversitv 

Cotlfeil nt r , —Tin' TMn mo]<u.' v of ArtnlcwMirn ntul it« T'hvftit-nl 
Hoqniniiin nt*. nt 0 Tlx- l*-\rh"loi<A mid At»-ntal Mnuntrcnicnt 
of th<> Adolowoont 

[nstititu»n »r IMmmiTtON Vkhmirh (nt ] iif.t it 'it »oj\ of Mofhnnu-n! 
Cti'M norr>»l. nt 7 'Id O H Th<- Cn«1lmf nml tt» 

Ui-lntien to T’rndiict urn 

7 1 s-ion Instititiov or iOvoisniUi nt 8 

RUrriU) tr. DmuRrn 'll. 

Com Mover ot < atiovai. AhS-xiuioss Mnmt Conf.i' im-i ,ct 
CruvfiMtv Cot If ia>), at in'1(1 n.m -Hr .1. V. XfnwvtMl dmiictt 
nml I’rof. -T St)onu • Kd'ioattolt as :i Scioiifr 

TtotAi. 1 ast i ri t i r »v nt *1, e-of J \ K'niiituf Kl.vtno * 

and \\ irclmg Tilophnnv • \V*von in Air. 

MONT)A T, JavApt 2 

BntTiHH fsTCHOl oo jf'Ai Sori ftt (Kduontmn (nt rmoiMD 

C(dh'irf). at 2 30 - Prof. T H Voar • Mental Tostn nml M. ntnhl v 

Rotai. Olot.nAiMircAT. H(X-tKTr (Christmnv l^rtmwa to Hniiuf 

(at .fJoJian Halil, at 3.30- Mihr litla S>V h A U ’° 

Roof of thr World. 

Cintiui. AssocrAtiov ron tup. Connor tirr Mpmaiit tim'iiM. tar 
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